S S Systems, LLC 16July2014
PO Box 235

Briceville, TN 37710

Ph: (865) 426-9728

https://sites.aooale.com/site/sssystemsautomation

How to set up Mach4 Modbus; Serial and TCP/IP to talk to a DL06 PLC:

This article will show you how to set up Serial RTU and TCP/IP Modbus to talk to a PLC from/to
Mach4. The PLC we will use in this example is an Automation Direct DL06 PLC with an ECOM100 (Ethernet
TCP/IP module). If you don’t have an Ethernet module then you will only be able to set up the Serial example
part. Since the DLO6 has two serial com ports, coml is the Programming port and we will be hooked to that
one with DirectSoft5 PLC programming software with “Link View” enabled so we can watch bits change
states, power flow and the data monitoring update. Com 2 on the DLO6 will be set to: 19200, 8, 1, Odd, device
1 and “Modbus” tick box will be checked. (Screen shot of Second Port (Com2), in the DS 5 software)

b Setup Communication Ports

Closze
Protocol: Base Timeout: S| wTm
v K-Sequence 800 ms _l_l
[v DirecthET 800 ms Help
[v KMODBLS 500 ms
[ Mon-Seq(aSCIy 3 Characters
[ Bemote |0

Tirne-out; |Elase Timeout =1 ﬂ

TS on delay time: |D ms

L] Lo

RTS off delay time: |D ms

Station Number: |1 i‘

Baud rate:|192IZID ﬂ Echo Suppression
_ @ R5-422/485 (4-wire)
Stap hits: |1 -] RS-232C [2-wire)
Parily:|0dd ﬂ (" RS-485 (2-wire)
FDrmat:|Hex ﬂ

Fort2: 15 Pin

(NOTE: If you use another PLC brand then you will have to adapt this to what you’re used to working with.)
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The PC will have its Ethernet port set to: 192.168.0.1, SNM 255.255.255.0, under Advanced -> Wins set

NetBIOS over TCP/IP. (Screen Shot of the setup of the PC Ethernet Card).

] USB-EthernetConnection Properties
Networking | Sharing

Connectusing

'.i..' UUSE to Ethermnet Adapter

This connection uses the following items

gasvILE LUl IS LS LONTIELLIUE

4. Reliable Multicast Protocol ~
[ «ie Microsoft Network Adapter Multiplexor Protocal

[ - Microsoft LLDP Protocol Driver

- Link-Layer Topology Discovery Mapper IfO Driver

=& Link-Layer Topology Discovery Responder

i Internet Protocol Version 6 (TCP/IPvE)

- Internet Protocol Version 4 (TCP/IPv4) v
< >

Install... Uninstall Properties
Description

Transmission Control Protocol/Internet Protocol. The defaultwide
area network protocol that provides communication across
diverse interconnected networks.

OK Cancel

NG LS LUTIIELLIULL

Internet Protocol Version 4 (TCP/IPv4) Properties
General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

') Obtain an IP address automatically

Use the following IP address:
IP address: 192 .168 . 0 . 1
Subnet mask: 255 .255.255. 0

Default gateway:

Obtain DNS server address automatically

Use the following DNS server addresses

Preferred DNS server:

Alternate DNS server:

I:‘Validate settings upon exit Advanced...

oK Cancel



In the ECOM module use NetEdit3 to set its address to: 192.168.0.2, SNM: 255.255.255.0 and put in the
Gateway: 192.168.0.1 (the PC). (Screen Shot of NetEdit3, in the DS5 Software suite).

NOTE: There may be LARGE gaps of White Space between pages that have pictures due

to picture size.

& NetEdit 3
Fle MNetwork View Utis Help
P | Tepap | Scan (@)

Ethernet Address F | B. C.| Module ... IP Address ID Name Description
D0 ED62209550 % HO-ECOM100 192.168.0.2 1 HO-ECOM100 HO-ECOM100 Ethernet Communications ...

General Settings

Module ID- 1 EI: (" Obtain an IP address automatically
(# Usethe following [P settings
MName |HEI*ECOM1DEI

Deseription:  |HO-ECOM100 Ethernet

Communications Module

PAdkees: | 192 0168 . 0 . 2

Subnet mask: | 265 . 265 . 285 . O

Gateway: | 192 . 168 0 1
oK | Cancel |
Module Info ECOM Settings | ECOM Help | General Help
Configuration Uttils Firrrware
| General... | | EMail Config... | | Test CPU Access! ‘ Update Firmware... |
| Advanced.. | | Start Web based Config... | | TestEMail. | Update Booter.. |

| FPeerto Peer Config... | ‘ Restore Factory Settings. . |

Ready

So you will need 2 (TWO) programming cables for the PLC, a “Port 1 Programming Cable” to hook to Coml,
and a “Port 2 Programming Cable” (both from ADC) to hook to Com2 of the PLC. You will also need a “Cross-
Over” Catb cable if direct hook up to the ECOM100 Module, or if using patch you will have to go through a
hub.

In the attached Zip file that has the Mach4 ini file for this project, it is run from the stock Mach Mill
profile, but if you want you can create a new profile, and drop this ini in its profile folder. So the Zip File
contains:

Mach4 ini (profile) file. (Use this, since it has all the Modbus settings already done for you in M4).
“wxMachATC.set” (screen set that works with this; it has an ATC tab to do the testing on).
Project Files for the “mach4testing” PLC program.

This Article, with screen shots.

HowbdpeE



You will need to work this example:

Direct Logic 06 PLC from Automation Direct (ADC).

Direct Soft 5 PLC Programming software from ADC.

ECOM100 (TCP/IP, Ethernet) module IF you plan on doing the Ethernet portion of this project.

Cat5 Patch cable if connecting directly to the ECOM100, or a hub and 2 Cat5’s if using patch cable.
A Port 1 Programming cable for the DL06 from ADC (you have to have this to program the PLC).

A Port 2 Programming cable for the DL06 from ADC this allows you to talk to Port 2 via RTU Serial
Modbus. You will need this to talk serial Modbus with Mach4.

o kr~wbnpE

Project goals:

A simple PLC program for both Serial RTU and TCP/IP Modbus; that will read the status 3 physical
switches (PLC Inputs: X4, X6 and X7) and report that to Mach4, also Mach4 will send 3 outputs (OUTPUT]Y, 2,
and 3) from Buttons on the ATC screen to the PLC and the PLC will turn on 3 lights at: Y4, Y5 and Y6. The
Inputs and Outputs will be controlled by using Bit-Of-Word (otherwise known as Bit Packing), for
reading/writing discrete bit statuses, both in the PLC and in M4 Serial RTU Modbus.

We will be doing the same as above for the Ethernet TCP/IP Modbus, but the inputs from the PLC will
be from a counter, counting up from 1-3, in 1 second intervals and that will turn on the M4 ATC bits in
sequence. The TCP/IP on the ATC page will also have 3 buttons, which send Mach4 OUTPUT4, 5, and 6 to the
PLC to turn on another set of 3 lights at: Y7, Y10, and Y11.

On the ATC Screen, there will be a top DRO and a bottom DRO for both the Serial and TCP
respectively, the top DRO shows the “Sum” of the bit-packed register, i.e. when the PLC fills a word that
Mach4 is reading and it is a bit packed word, then the holding register would show “7” if bits 0, 1, and 2 from
the PLC where filled.... BUT!!!! If you’re looking at that SAME register and bringing it in as “Bit-Packed”
then that fills by “Big Indian” (or Most Significant Bit first)!!! So, if Bit 0 of the word that Mach4 is reading is
“17, then in the Bit Packed register bit 15 will be on. Bit 1 in PLC will be bit 14 under bit pack ect.

YOU NEED TO BE AWARE OF THIS BEHAVIOR!!



Now the second DRO in each area, is for you to send an Integer value (max 16 bit) to the PLC, where
you can read it in the “Data View” area, as register values: V11001 (for RTU serial), and V12001 (for TCP/IP),

the data view is set to read those values as decimal.
(Data View in the DS5 software for the PLC).

—— | — . - =
S_lal:s .[Iat:| ll;Elluie M:le Info Sonta: -
Datat 2 =] V11000 is the Serial RTU register that shows the
— [ “Sum” value for the bit-packed register in the
E ] M ~ T isi is setti
® |DBC'ETE" T | |WOP‘DST T | ’lei | PLC: B11000.0-15 this is where M4 s setting
emen | atus | its ~ Outputs1-3
1 Y11000 ]
% véég? uzrg V11001 is the Int value sent from M4
i 777 . i V11100 is the “Sum” of the bit-packed value that
=H 11100 - the PLC is sending to M4 (the little LEDs on the
= ATC page).
7| V12000 0 .
B V12001 3 V12000, V12001, and V11200 is the same as
E 11200 4 above but for the TCP/IP area on the ATC page.
10
(Screen Shot the ATC page in Mach4)
Serial RTU
- .
Modbus Area Bits of V11100
File View Configure Diagnostic Wizard Operator He
word, converts to
Program Run | MDI | Tool Path | Diagnostics | ATC
ATCModbus Test Page Serial RTU &< / Top DRO shows value of BitPack from PLC [ | 4673.
Buttons ADEIEG UL (e = 1 =<5k 7 Bottom DRO is to send a INT value to PLC.
Activate —H|MbOutreg V11001 (4609 + 1 = 4610)
1% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bis
OUtpUtS Activate Bit0 I Activate Bit1 I Activate Bit2 I i
1,2,3 Output1 Output2 Output3 Inputs7\16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1< | Bits mapped
to INPUTS 1-16
| ATC/Modbus Test Page TCP/IP | Notice bits fill from MSB, reg 4673 value is 7
Y| Wb in reg V11200 (4736 + 1 = 4737): 2
TCP/IP Mb Out reg V12001 (5121 + 1 =5122);
MOdbUS Activate BitQ I Activate Bitl I Activate Bit2 I CRLE R v Bits
Area [ ] H B B B B BN EEE EEEN
S w‘ms Sl E Inputs: 32 31 30 20 28 27 26 25 24 23 22 21 20 19 18 17
Buttons TCP/IP functions the same as RTU just different Bits mapped to
. Registers
Control Fil Activate | PETOps T Joggmng TOOT TITOTTTTE o TEEU FalE Spindle INPUTS 17-32
Cycle Start ] OUtpUtS . ! 3 reicrs W RRO% FRO% SRO%
B Line Diameter:
YRR T Here Line 1
- . 8to Tool Zero 100 100 100 [ |
Reset “lose G Code Remember Return
Enable Load G Code 1 1 1
G1 G17 G90 G91.1 G94 G20 G40 G49 G50 G99 G15 G54 G61 GI7
Histor | | Prafile: [Mach4Mill | FestRa= 000




OK, what’s going on with all those crazy numbers!!! The PLC uses “Octal” addressing, and that has to
be converted to “Decimal” for the Modbus plugin to use it, FURTHER, you have to ADD 1 to the converted
decimal address (due to the Modicon standard that Steve is using). So to the left of each of the two DROs in
both areas you will see the labels that show the conversion, from PLC address to M4 MB decimal reg with
additional 1 added.

Another Note on Bit-Packing for OUTPUT registers, it also will fill MSB first before it goes out.
So, if you have OUTPUT1 mapped to ModbusOutputReg Bit 0, then in the PLC, Bit 15 will turn on.
So now that the screen is explained, let’s move on now to the PLC program, we will make the M4 modbus
config after we get the PLC program designed. Make sure you have all three com links set up in DS5 software:
(Screen Shot of the three com links we are using)

1 mach4testing.prj

=R Comm Links

% 06 Port1
% 06 Port2

------- % ECOM100

In the Zip file you will have the PLC Project files, you will need to copy their contents to your DS5 “Projects”
folder and paste them in. Once you have done that, when you open the DS5 software, you will see the
“machd4testing” project, if not pick Open project from the menu and pick it. The following are the screen shots
of the PLC program itself.

(screen shot of PLC Ladder, To the end of this page is the Serial Modbus Section)

Ladder\hew| 4B X o
MODE
UL Green light &
ReglFromh4bit15
B11000.15 rd
1 | | { our }
MR Yellow Light
RegdFromM4bit1 4
B11000.14 b
2 | | { our }
LL Red Light
RegdFromM4bit13
B11000.13 b+
: | | { our )
wites 2 Y0 on PLC2 Serial RTU Modbus rungs to/from M4.
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(screen shot of PLC Ladder, To the end of this page is the TCP/IP Modbus Section)

Ladder View | B X
MODE
Counts up to fill bit of word CNT — i
values to Mach4 ethemnet Gouns up o fill bit of word
InorementCHNT
- BE:T:D:nd U T values to Mach#4 ethernet
7 1 TCPInoementCHT
|1 ,!/!’ cT1
Counts up to fill bit of word
values to Mach4 ethemnet =
TCPIng=mentCNT =2
CT1
| |
L
RegEthTolM4bitD
3 K1 B11200.0
8 | = | { outr }
RegEthTolM4bit1 J
3 K2 B11200.1
3 =1 { our )
RegEthToM4bit2
2 K3 B11200.2
10 =n| { our
TCP/IP Modbus rungs to/from M4. U8 reen Lignt
RegEthFrmM4bit15
B12000.15
"1 || { out )
ML Yellow Light
RegEthFrmiabit14
B12000.14 10
12 | | { our )
| o
Ladder View | B X o
MODE
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RegEthFrmM4bit12
B12000.13 11
12 | | { our }

o { eno )}
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You can see in the above Ladder, that “Bit Of Word” addressing is used for both control bits coming from M4,
and going to M4. Also note that we have to use Big Indian (or MSB), both to and from.

Next we will look at the Mach4 Config for Modbus both Serial and TCP/IP.



First we will set up the Serial Com Port for Serial RTU Modbus, in M4 go to Configure->Plugins (you
should have M4 in a disabled state). Scroll down to Modbus, and hit the configure button.

Note: To add a Modbus Communication channel, press the button that looks like a snake with a head on each
end, to delete a channel click on the channel and hit the broken snake.

To add a Modbus Function, press the button that looks like a little computer network, to delete a function click
on it and hit the button with the big read X on it.

To edit an already existing communication channel, highlight the ModO (we will use this for our Serial).
(see screen shot next page).
3 ModbusSetup

SModbus

Connection Type:|Serial RTU v | Poll Interval (ms):| 25
Retry Count:| 3 Timeout:| 1000
eadlnputRegV111 Serial Settings
riteFullReg
+-modbus1 Port |COM2 v
Baud Rate |19200 v
Data Bits |8 v
Parity |Odd v
Stop Bits |2 v
Enable 485 Mode [ ]
£ >

oK Cancel

Modbus Device

The Config here is the same as in “Port 2” of the DLO6.



To add a communication channel push the button that looks like a Snake with a head on each end.

! Add Modbus Connection

Welcome to the Modbus
Connection Setup Wizard.

- Select the Modbus
connection type:

Modbus Connection Type

(®) Serial ASCII
() Serial RTU
oTep

Poll Interval (ms)
25

Retry Count
3

Timeout (ms)

1000

Next = Cancel

For RTU Serial it would be:

Tk Add Modbus Connection

Enter the serial connection settings.

Serial Settings

Port |[COM1 v

Baud Rate 9600 A

Data Bits |8 w
Parity |None v

Stop Bits |1 v

Enable 485 Mode | |

< Back Cancel

Here you pick what kind of Modbus you want to add, Since the
ModO is serial already, we would use this to add Mod1 TCP.
But you can add ASCII if you sending “ASCII” text to a device.



v° Add Modbus Connection

Confirm the connection configuration.

Create Modbus Serial RTU connection:
Poll interval: 25

Retries: 3

Timeout: 340653576

COM1: 9600, 8 N, 1

‘ < Back H Finish H Cancel ‘

Hit finish and your Serial MB com port is added.

For TCP/IP
W Add Modbus Connection n

Enter the TCP connection settings.
TCP Settings

IP Address | 192.168.0.1

< Back H Next > H Cancel

10



v* Add Modbus Connection

Confirm the connection configuration.

Create Modbus TCP connection:

A 2 Poll interval: 25
Retries: 3
Timeout: 349880872
4 |IP Address: 192.168.0.1

TCP Port: 502

< Back Finish Cancel

Hit finish and your TCP/IP MB com port is added.

11

Next is how to add a Modbus function, click on the Modbus channel you want to add a function to, i.e.

modO0, or mod1, then hit the button that has computers networked together pic.

Add Modbus Function

Welcome to the Modbus
Function Setup Wizard.

Select the Modbus function
type:
Write Multiple Registers 16bit (0x10) v

Function Name | MyFuncName

Slave Address: | 1 (Decimal)
Modbus Register: | 4673 (Decimal)

Register Count: | 5

Register Name Prefix:

Use I/07: [¥] (bit packing)

Help < Back Cancel

Select the Modbus Function type, then name your function, put in the slave address of your device, put in the

Devices address converted to its equivalent decimal value with “1” added to it. If using multiple registers, pick

how many to use, the Modbus Register address becomes the “Start” Address, Tick the Box “Use 1/0?” (Bit

Packing). Hit next.



Add Modbus Function

Confirm the function configuration.

Write Multiple Registers 16bit (0x10)

£ Slave Address: 1
Maodbus Register: 4673
Register Count: 5
o) Bit Pack: Yes

Help < Back

Confirm, by hitting Finish, if wrong hit the back button, get out by cancel.

Finish Cancel

oK

Cancel

12

Next if you would have picked Bit Packing on a Write Multiple registers for instance, it would bring up
this page. Here the “NAME” section is the most important, this is where you name the 1/0, and that is what you

will map into or out from M4. The description is optional but at least put a “na” in each slot so you can move

from func to func without have to close and reopen the plugin config.

|52

ModbusSetup

$Modbus

[=-modbus0

| | ReadV11100
WriteV/11000
ReadV11100Full
ReadInputRegV111
WriteFullReg
MyFunc

modbus

Maodbus Function: Write Multiple Registers 16bit (0x10) Slave Address: | 1

Modbus Register:| 4673 Nbr Regs:| 1

Type Name Description
Reg 1-1 |Mach Output <edit> <edit>
Reg 1-2 |Mach Output <edit> <edit>
Reg 1-3 \Mach Output <edit> <edit>
Reg 1-4 \Mach Output <edit> <edit>
Reg 1-5 Mach Output <edit> <edit>
Reg 1-6 \Mach Output <edit> <edit>
Reg 1-7 \Mach Output <edit> <edit=
Reg 1-8 Mach Output <edit> <edit>
Reg 1-9 Mach Output <edit> <edit=
Reg 1-10 Mach Output <edit> <edit=>
Reg 1-11 |Mach Output <edit> <edit=
Reg 1-12 |Mach Output <edit> <edit=>
Reg 1-13 |Mach Output <edit> <edit=
Reg 1-14 Mach Output <edit> <edit=
Reg 1-15 |Mach Output <edit> <edits
Reg 1-16 Mach Output <edit> <edit=

oK

Cancel
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This Serial RTU Read Register is reading the value in the PLC at its address of V11100 and that value
coming in is Bit-Packed, its address converts to 4673 (using the rules stated above). Under Name, the
“ReadV11100bit0- ReadVV11100bit15” is mapped to Mach4 input Reg 1-1 to 1-16 respectively, we will map
this and the following I/O to Mach4 in the config, after this.

This is our first Read register we are bringing this in as “Bit Packed”.
(screen shot, bit packed read reg).

ModbusSetup
SModbus
|5
& modbus0 Modbus Function: Read Holding Registers 16bit (0x3) Slave Address: 1
© ~ReadV11100 —
© e WriteV11000 Modbus Register: | 4673 Nbr Regs: | 1
: ReadV11100Full
| -~ReadlnputRegV111 Type Name Description
. WriteFullReg Reg 1-1 |Mach Input ReadV11100bit0 <edit>
El modbus’ Reg 1-2 |Mach Input ReadV11100bit1 <edit>
- EthReadHoldBits Reg 1-3 |Mach Input ReadV11100bit2 <edit>
- EthWriteHoldBits Reg 1-4 |Mach Input ReadV11100bit3 | <edit>
EthWriteFullReg Reg 1-5 |Mach Input ReadV11100bitd | <edit>
- EthReadFullReg 5 .
Reg 1-6 |Mach Input ReadV11100bit5 <edit=
Reg 1-7 |Mach Input ReadV11100bite <edit>
Reg 1-8 |Mach Input ReadV11100bit7 <edit>
Reg 1-9 |Mach Input ReadV11100bit8 <edit>
Reg 1-10 Mach Input ReadV11100bit9 <edit>
Reg 1-11 |Mach Input ReadV11100bit10 <edit>
Reg 1-12 Mach Input ReadV11100bit11 <edit>
Reg 1-13 Mach Input ReadV11100bit12 <edit>
Reg 1-14 |Mach Input ReadV/11100bit13 <edit=
Reg 1-15 Mach Input ReadV11100bit14 <edit>
< N Reg 1-16 Mach Input ReadV11100bit15 <edit>
OK Cancel
ReadV11100

Next page is the Write serial



This Serial RTU Write Register is writing the value in the PLC at its address of V11000 and that value going
out is Bit-Packed, its address converts to 4609 (using the rules stated above).

ModbusSetup

*ﬂodbus

L R RS

lTj modbus0 Maodbus Function: Write Single Register 16bit (0x6) Slave Address: | 1
: ReadV11100
WriteV'11000 Modbus Register: | 4609 Nbr Regs: 1
ReadV11100Full
ReadlnputRegV111 Type Name Description
WriteFullReg Reg 1-1 Mach Output WriteV11000bit0 <edit>
modbus1 Reg 1-2 Mach Qutput WriteV11000bit1 <edit>
Reg 1-3 Mach Output WriteV11000bit2 <edit>
Reg 1-4 Mach Output WriteV11000bit3 <edit>
Reg 1-5 Mach Output WriteV11000bit4 <edit>
Reg 1-6 Mach Output WriteV11000bit5 <edit>
Reg 1-7 Mach Output WriteV11000bite <edit>
Reg 1-8 Mach Output WriteV11000bit7 <edit>
Reg 1-9 Mach Output WriteV11000bit8 <edit>
Reg 1-10 Mach Output WriteV11000bit9 <edit>
Reg 1-11 Mach Output WriteV11000bit10 <edit>
Reg 1-12 Mach Output WriteV11000bit11 <edit>
Reg 1-13 Mach Output WriteV11000bit12 <edit>
Reg 1-14 Mach Output WriteV11000bit13 <edit>
Reg 1-15 Mach Output WriteV11000bit14 <edit>
Reg 1-16 Mach Output WriteV11000bit15 <edit>
< >
oK Cancel
WriteV 11000

Next is Read Full (Holding) register

ModbusSetup

*ﬂodbus

UL Y| 5

l_?}-n?odbus[) Modbus Function: Read Holding Registers 16bit (0x3) Slave Address:| 1
. ~ReadV11100

WriteV11000 Modbus Register: | 4673 MNbr Regs: | 1

ReadV11100Full

ReadinputRegV111 Type Name Description

.- WriteFullReg Reg 1 |Mach Input Register  ReadFullReg11100 <edit>
modbus1
< > || < >
OK Cancel

ReadV/11100Full

14



Next is read input register (for fun).

P

ModbusSetup

$WModbus

=-modbus0

© ReadV11100
WriteV11000
ReadV'11100Full

WriteFullReg
[-modbus1

< >

Modbus Function: Read Input Registers 16bit (Ox4)

Slave Address: | 1

ReadlnputRegV111

ReadInputRegV11100

Next is Write full (multiple) reg, Notice under name the numbers, since they represent the actual PLC address

range | am talking to, it progress in an Octal sequence.

5

ModbusSetup

$Modbus

Modbus Register: | 4673 Nbr Regs: | 1
Type Name Description
Reg 1 [ach Input Register | InputRegV11100 na
<
OK Cancel

=-modbus0
ReadV11100
-Write\/11000
ReadV11100Full
-ReadlnputRegV111
. WriteFullReg
#-modbus1

Modbus Function: Write Multiple Registers 16bit (0x10) Slave Address: | 1
Modbus Register: 4610 Nbr Regs: | 10
Type Name Description

Reg 1
Reg 2
Reg 3
Reg 4
Reg 5
Reg 6
Reg 7
Reg 8
Reg 9
Reg 10

Mach Output Register WriteFullReg11001
Mach Output Register WriteFullReg 11002
Mach Qutput Register WriteFullReg11003
Mach Qutput Register WriteFullReg11004
Mach Qutput Register WriteFullReg11005
Mach Output Register WriteFullReg11006
Mach Output Register WriteFullReg11007
Mach Output Register WriteFullReg11010
Mach Qutput Register WriteFullReg11011
Mach Output Register WriteFullReg11012

na

na

na

na

na

na

na

na

na

na

15

Up above we have already added, the TCP Modbus communication channel, mod1, so now we are going to add

functions to it.



First Read Bit Packed TCP.

ModbusSetup

*ﬂodbus

AT

=-modbusD
" ReadV11100
- WriteV 11000
-~ ReadV11100Full
- ReadlnputRegV111
¢ WriteFullReg
Ié!--modbuﬂ
- EthReadHoldBits
EthWriteHoldBits
- EthWriteFullReg
- EthReadFullReg

Maodbus Function: Read Holding Registers 16bit (0x3)

Slave Address: | 1

Modbus Register: | 4737 Nbr Regs: | 1

Type Name Description
Reg 1-1 |Mach Input EthReadHoldBit0 na
Reg 1-2 |Mach Input EthReadHoldBit1 na
Reg 1-3 |Mach Input EthReadHoldBit2 na
Reg 1-4 Mach Input EthReadHoldBit3 na
Reg 1-5 Mach Input EthReadHoldBit4 na
Reg 1-6 Mach Input EthReadHoldBit5 na
Reg 1-7 |Mach Input EthReadHoldBite na
Reg 1-8 Mach Input EthReadHoldBit7 na
Reg 1-9 |Mach Input EthReadHoldBEit8 na
Reg 1-10 |Mach Input EthReadHoldBit9 na
Reg 1-11 |Mach Input EthReadHoldBit10  |na
Reg 1-12 |Mach Input EthReadHoldBit11 na
Reg 1-13 |Mach Input EthReadHoldBit12  |na
Reg 1-14 |Mach Input EthReadHoldBit13  na
Reg 1-15 |Mach Input EthReadHoldBit14 |na
Reg 1-16 |Mach Input EthReadHoldBit15  |na

Write Bit Packed TCP

ModbusSetup

*ﬂodbus

L0 7S

=-modbus0
. -ReadV11100
-WriteV'11000
-ReadV11100Full
-ReadInputRegV111
i - WiteFullReg
E| modbus1
- EthReadHoldBits
- EthWriteHoldBits
- EthWriteFullReg
- EthReadFullReg

Maodbus Function: Write Single Register 16bit (0x6)

Modbus Register:| 5121

Slave Address: | 1
Nbr Regs: 1

Type

Name

Description

Reg 1-1

Reg 1-2

Reg 1-3

Reg 1-4

Reg 1-5

Reg 1-6

Reg 1-7

Reg 1-8

Reg 1-9

Reg 1-10

Reg 1-11

Reg 1-12

Reg 1-13

Reg 1-14

Reg 1-15

Reg 1-16

Mach Qutput
Mach Output
Mach Output
Mach Output
Mach Output
Mach Qutput
Mach Output
Mach Output
Mach Output
Mach Qutput
Mach Qutput
Mach Output
Mach Output
Mach Output
Mach Qutput
Mach Qutput

EthWriteHoldBit0
EthWriteHoldBit1
EthWriteHoldBit3
EthWriteHoldBit4
EthWriteHoldBit5
EthWriteHoldBit6
EthWriteHoldBit7
EthWriteHoldBit8
EthWriteHoldBit9
EthWriteHoldBit10
EthWriteHoldBit11
EthWriteHoldBit12
EthWriteHoldBit13
EthWriteHoldBit14
EthWriteHoldBit15
EthWriteHoldBit16

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

na

16



Write Multiple Full Reg TCP
ModbusSetup

#Modbus

s

Slave Address: I:l

MNbr Regs:

Description

&rmodbusD Madbus Function: Write Multiple Registers 16bit (0x10)
- ReadV11100
Write\/11000 Modbus Register: 5122
ReadV11100Full
ReadInputRegV111 Type | Name
WriteFullReg Reg 1 |ach Output Register EthWriteFullReg na
=-modbus1

-- EthReadHoldBits
- EthWriteHoldBits
EthWriteFullReg
EthReadFullReg

Next Read Holding Reg TCP

ModbusSetup

$Modbus

U Y| e

- EthReadHoldBits
- EthWriteHoldBits
EthWriteFullReg
- EthReadFullReg

& modbuso Modbus Function: Read Holding Registers 16bit (0x3) ]
- ReadV11100
WriteV11000 Modbus Register: | 4737 I:I
- ReadV11100Full —
- ReadInputRegV111 Type | Name Description
- WriteFullReg Reg 1 |ach Input Register  EthReadFullReg na
=-modbus1
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Now we will “MAP” all this 1/0 into Mach4 (to include screen set). NOTE any time you add or change
I/0 in the Modbus Config Plugin, you will need to CLOSE and REOPEN Mach4!!! Otherwise that 1/0 will
NOT show up as available in the Screen Designer, or the Mach4 Input/Output config.

So, in M4 menu goto configure->Mach then the Input Signals Tab.
Since InputO is used by the “Sim” plugin, we will use INPUTS1-16 for the serial bit packed read from the PLC.

Mach Configuration

General | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Qutput Signals | Spindle | Tool Path

lapping Enable Device Input Name Active Low
Input #0 of Sim0 Input0 o
Input #1 of modbus0 ReadV11100bit0 o
Input #2 of modbus0 ReadV11100bit1 o
Input #3 of modbus0 ReadV11100bit2 o
Input #4 of modbus0 ReadV11100bit3 o
Input #5 of modbus0 ReadV11100bit4 o
Input #6 of modbus0 ReadV11100bit5 o
Input #7 of modbus0 ReadV11100bité o
Input #8 of modbus0 ReadV11100bit7 o
Input #9 of modbus0 ReadV11100bitd o
Input #10 of modbus0 ReadV11100bit9 g
Input #11 of modbus0 ReadV11100bit10 g
Input #12 of modbus0 ReadV11100bit11 g
Input #13 of modbus0 ReadV11100bit12 g
Input #14 of modbus0 ReadV11100bit13 g
Input #15 of modbus0 ReadV11100bit14 i
Input #16 of modbus0 ReadV11100bit15 i




TCP read reg, bit packed will map to INPUTS17-32

R L r Rl

General | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Qutput Signals | Spindle | Tool Pat

lapping Enable Device Input Name Active Low
Input #17 =f modbusi EthReadHoldBit0 o
Input #18 of modbusi EthReadHoldBit1 a
Input #19 of modbus EthReadHoldBit2 o
Input #20 of modbusi EthReadHoldBit3 4
Input #21 of modbus’ EthReadHoldBit4 4
Input #22 of modbusi EthReadHoldBit5 ' 4
Input #23 of modbusi EthReadHoldBite af
Input #24 of modbus1 EthReadHoldBit7 o
Input #25 =f modbusi EthReadHoldBit8 o
Input #26 of modbus1 EthReadHoldBit9 4
Input #27 of modbusi EthReadHoldBit10 o
Input #28 of modbusi EthReadHoldBit11 4
Input #29 of modbus1 EthReadHoldBit12 o
Input #30 =f modbusi EthReadHoldBit13 o
Input #31 of modbusi EthReadHoldBit14 a
Input #32 of modbus EthReadHoldBit15 o
Input #33 4 i

Next is outputs that Mach4 will map to a bit packed register going to the PLC, first set of 3 is for Serial MB
Outputs1-3, the next set of 3 Outputs4-6 is for TCP. These OUTPUTS are controlled by buttons on the ATC
screen page.

Mach Configuration

General | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Qutput Signals | Spindle | Tool Path

lapping Enable Device Output Name Active Low
Output #0 | ¥ 4
Output #1 | f modbus( WriteV/11000bit0 o
Output #2 | «f maodbus( WriteV11000bit1 o
Output #3 |« modbus0 WriteV11000bit2 i
Qutput #4 | «f modbus EthWriteHoldBit0 o
Qutput #5 | «f modbus1 EthWriteHoldBit1 o
Output #6 | «f modbus1 EthWriteHoldBit3 4
Output #7 | & 4
Output #8 | ¥ o

NOTE: Serial MB outputs are modbus0, Write\V11000bit 0-2, for TCP MB outputs are modbusl,
EthWriteHoldBit0-3.
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Tying all this into a screen set for control, I am not going to go into how to make a screen set. | am just

going to show how to tie 1/O to a screen set you can look at the screen set in the screen designer that is in the
Zip to see how it is done.

I will show an example of each element type on the ATC screen page. We will be picking from the
“Upper” section of the “Serial RTU Modbus”.
The first element will be the “Bit 15 LED, (that is also mapped to INPUT16), when in the PLC Bit0 of PLC
word V11100 (or Bit of word, B11100.0) is set to one, since M4 brings this in MSB, it will light, Bit15 on the
ATC page in the Serial section.

Mach 4 - 3
File Edit Screen Format View Wizard Operator Help
‘[Freehand  v| Gridsi 5 * x
P
ropertlwes = Program Run | MDI | Tool Path | Diagnostics | ATC
FLA ATC/Modbus Test Page Serial RTU
Name |led4673-15 Mb In reg V11100 (4672 + 1 = 4673) 7
T 120
op Mb Outreg V11001 (4609 + 1=4810): | o |
Left 474
8 1514 13 1211 10 9 8 7 6 5 4 3 2 1 0 Bis
Height 16 Activate Bit0 I Activate Bit1 I Activate Bit2
width 16 = EE N EEEEEEEENN
Output1 Qutput2 QOutput3 Inputs: 16 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Enabled > > : ¥
Hidden [ ]
ZOrder 0 ATC/Modbus Test Page TCP/IP ] ]
Enable Wit [ ] Mb In reg V11200 (4736 + 1 = 4737); 4 LED that represents Bit15 of the input
Enabled St Mb Outreg V12001 (5121 + 15122 [ 0 | register (4673), that is mapped in Mach
Shape Square i
Square Bor None Activate Bit0 I Activate Bit1 I Activate Bit2 I Conflg to |nput #16.
Value on Qutputd Outputs Outputb Inputs:
Color Green
Type Normal
Blink Rate | 500
Input Signz Input #16 Control File Ops | Run Ops | Tool Path Ops | Jogging Tool Information Feed Rate Spindle
QOutput Sig = Tool 3 Tooichng
Zycle Start
‘ Edit G Cade| [3et Next Line RRO% - FRO% SRO%

- A oaAnAn

See Properties Column to the left above: Under Name the LED is named “led4673-15 this is so | know what
register number and bit it is tied to, but you can call it Popcorn if you want, it doesn’t matter, only that it is
unique, and you can address these screen objects by name using the screen property calls... (not covering that).
Toward the bottom you see the property “Input Signal”, and in that value is “Input#16” so, from the Mach
config where we mapped the MB input to this input, when it goes hot the LED turns on.

Next page is “Top DRO”



Top DRO:
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Mach 4 =
File Edit Screen Format View Wizard Operator Help
Free hand v| Grid Si 5 x
P i
= ‘\es = Program Run | MDI | Tool Path | Diagnostics  ATC
EES ATC/Modbus Test Page Serial RTU
Name |droVT1100 Mb In reg V11100 (4672 + 1 = 4673):
T 24
op Mb Outreg V11001 (4609 +1=4610y [ o |
Left 306
E, J15 13 121110 9 8 7 6 5 4 3 2 1 0 Bits
Height 30 Activate Bit0 I Activate Bit1 I Activate Bit2
Width 120 i “ ” i
ouput? oupu2 oupu3 Top DRO, is the “Sum” value of the Bit
Frabled ked regi in the PLC if bi I
Hidden ] packed register. So in the PLC if bits, 0-2 a
ATC/Modbus Test Page TCP/IP . .
ZOrder |0 < had a 1 in them, binary value would be 7.
Enable Wit [ ] Mb In reg V11200 (4736 + 1 = 4737); 4
Enabled St Mb Out reg V12001 (5121 + 1 = 5122) 0
DRO Code ) I ) I ) I 15141312 11 10 9 8 7 6 5 4 3 2 1 0 Bis
B Activate Bit0 Activate Bit1 Activate Bit2
Register  modbus0/ReadFullReg11100 EE E E E EEEEEEEEEHNR
Value  7.000000 Output4 Outputs Output6 npuls: 32 31 30 29 28 27 26 25 24 23 22 21 2019 18 17
Format %3.0f
Editor In Place
Justify Left
Border Nene Control File Ops | Run Ops | Tool Path Ops | Jogging Tool Information Feed Rate Spindle
Font 5 Took: Tool Chng.
Cycle Start L ° 3 eorcrn. RRO% FRO% SRO%
Style Normal Edit G Code| 3et Next Line vameer () 1000
] Feed Hold = 10 25 25
Weight | Normal R Height .5 0000 Spindle CW
B Recent File . "
Underline | Off - Here Line: 1
Suto Tool Zerc n
Fgcolor [ elack — 100 100 100
Bo Color || | (240,240,240) Reset Remember| | Retum
Enable _oad G Code q

Properties column above, Name is “dro\VV11100” This is so | know what Register | am reading in the PLC.
The “Register” property shows what is feeding this DRO: “modbusO/ReadFullReg11100”.

The next is the “Bottom DRO”

Mach 4

File Edit Screen Format View Wizard Operator Help
[|Freenand | Gaasis > I
B
erEflIIEE = Program Run | MDI | Tool Path | Diagnostics  ATC ~
e ATC/Modbus Test Page Serial RTU
Name _|drov11001 Mb In reg V11100 (4672 + 1 = 4673): 7
T 57
op Mb Out reg V11001 (4609 + 1 = 4610)
Left 307 )
. 15 13 1211 10 9 8 7 6 5 4 3 2 1 0 Bis
Height 30 Activate Bit) I Activate Bit1 I Activate Bit2 I
Width 120 H E N EEEEEEEEER
Qutput1 Output2 Output3 Inputs: 16 15 14 121110 9 8 7 6 5 4 3 2 1
Enabled £ 2 s ¥
Hidden [ ] . .
o o ATC/Modbus Test Page TCP/IP Bottom DRO, is so | can send a 16 bit
" Mb In reg V11200 (4736 + 1 = 4737): .
Enzble wit[ ] 4 Integer number to the PLC, to PLC register
Enabled St Mb Outreg V12001 (5121 +1=5122). [ 0 |
DRO Code droV11001 (I can see this in the Data View).
. . Activate Bit0 Activate Bit1 Activate Bit2
Register  modbus0/WriteFullReg11001 I I I
Value 0.000000 onme oumiE e Inputs: 37 3T 30 29 28 27 26 25 24 23 22 ZT 20 T9 T8 17
Format %5.0f
Editor In Place
Justify Left
Border Simple Control File Ops | Run Ops | Tool Path Ops | Jogging Tool Information Feed Rate Spindle
Font ~, Tool Tool Ch
Cycle Start N ° 3 colems. RRO% FRO% SRO%
Style Normal Edit G Code | |3et Next Line bameter () 1000
Weiaht | Normal Feed Hold - 10 25 25
9 Recent File| | Run From Heant: -5 0000 Spindle CW
Underline  Off - Here Line: 1
Auto Tool Zerc (8]
Fg Color . Black ‘lose G Code 100 100 100
Bo Color || (240,240,240) IR Remember| | Retum
Enable —oad G Code 1

Name is: “droVV11001”, Register that it writes to and is connected to is: “modbus0/WriteFullReg11001”.
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Next is how to use a Button in this case a “Toggle Button” to Activate and De-Activate an Output signal from
mach4 to the PLC so it can turn on a light. First here is the button property.

File Edit Screen Format View

Wizard Operator Help

Text Color . Red
Text Color |:| Green
Button Cols

Button Coli

Blink Rate | 0

Blink Rate | 0

Button Stai Up

Input Signz
Output Sig
Font

Swiss

Free hand v| GrdSi 5 = x
Properties X
E|l=a"

Name V4673b0

Top 90

Left 6

Height 50

Width 120

Enabled

Hidden [ ]

ZOrder 0

Enable Wit[_]
Enabled St

TextUp  Activate Bit0

Text Dn DeActivate BitD

Text Heigh 8

Program Run | MDI | To

ATC/Modbus Test Pi

Mb In reg V11100 (:
Mb Out reg V11001

Activate Bit0 I

Output1

ATC/Modbus Test P
Mb In reg V11200
Mb Out reg V1200°

Activate Bit0 I

Output4
Control File O

Cycle Starl
Edit ¢

Feed Hold
Reset lose

The Activate BitO button when pushed
down, activates Outputl, when Pushed
again it De-Activates Outputl. In the
properties window | name it the bit it
controls, also the text changes wording and
color depending on its state, pushed or not
pushed.

Next is the Code for the “Down” or Pushed state, in the properties window, you have to push the little lightning
bolt button to get to the events properties where you can put in code.

Mach 4
File Edit Screen Format View Wizard Operator Help
Free hand v| Grid Si 5 x
P rti
e & mcLua = b
ElEy- .
5 Act File Edit Search Debug Help
own Actic .
; EERE XARR |G &
Up Action leCFB9.mcs
IR ste(hsig, 0 ); end -
ae( ng )i en 1 local inst = mc.mcGetInstance(); ~
Up Script | local inst = memcGetlnstance(); 2 local hsig = mc.mcSignalGetHandle (inst, mc.0SIG _OUTPUT1);
3 if hsig ~= 0 then
4 mc.mcSignalSetState (hsig, 1 );
5 --mc.mcSignalSetState (hsig, 0 ) ;
6 end
? LS
< >

This code will fire once when the button is pushed “down”, the button will stay “down” until pushed again. This
code will Turn ON, OUTPUT1 in Mach4, that is mapped to the bit packed write register of the serial MB.
Remember it goes out MSB so OUTPUT1 bit0 in Mach4 will go out “backwards” and turn on Bit15 in the PLC,
so B11000.15 in the PLC will turn on, which will turn on Y4.
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Next code is the Toggle Button UP code that will fire when the currently down button is pushed again, and that
will De-Activate OUTPUT1

] Mach 4

File Edit Screen Format View Wizard Operator Help

d e - di
i |Free hand v| GridSi 5 x - G rE
i

Properties

mclLua = b
EE
Act File Edit Search Debug Help
own Actic = = i
: EEEL IR IR
Up Action leBDC4.mcs
D Scrig local inst = mc.mcGetlnst, ; -
OWan’I[ ?ca st = mc mc_ etinstance() 1 local inst = mc.mcGetInstance();
Sl SignalSetState(hsig, 0); end | .. 2 local hsig = mc.mcSignalGetHandle (inst, mc.0SIG OUTPUT1) ;
3 if hsig ~= 0 then
4 --mc.mcSignalSetState (hsig, 1 );
5 mc.mcSignalSetState (hsig, 0 );
6 end
< >
Welcome to mclLua INS R/W Ln1Col1

Last is the Outputl LED, this LED is mapped via the properties to OUTPUT1.

File Edit Screen Format View Wizard Operator Help

. - B
i |[Freehand V| GridSi 5 x ;

Properties X
- Program Run | MDI | Tool |
EEX ATC/Modbus Test Pag This is the OUTPUT1 LED, it lights up if
Name LedOutput1 . .
. % ° Mb In reg V11100 (46 OUTPUT1 is ON. In the property window |
Op . .
Left 128 oo V”Umy named it “LedOutputl” (kind of catchy huh?)
Height 44 AR T m Also in the properties window, “Output
Width 16 i ” is:
Output1 B Signal” the value is: Output #1
Enabled
Hidden [ ]
7 Order 0 ATC/Modbus Test Pag
Enable Wit [ ] Mb In reg V11200 (4
Enabled St Mb Out reg V12001 (

Shape Square

Activate Bit0
Square Bor None

Value  Off Output4 { The same pattern is followed for all the
Color _ |Red other Objects on the ATC page, the TCP
Tpe | Normal section is tied into the TCP MB.

Blink Rate 500

Input Signz : Hopefully this has made it all clear as
Control File Ops

Output Sig Output #1 Sycle Star ’7 mud!!
Edit G €

Thanks for reading!

Scott “Poppa Bear” Shafer
S S Systems, LLC



