Wireless connection to a CNC (with a serial port RS232C)

Below you can get a description on how to connect a CNC with a serial port RS232C to a PC via a
wireless network (or Ethernet).
The serial communication RS232C has important drawbacks:

- Usually it requires making a direct cable to connect the CNC and PC (point to point cable).

- Over long distances the transmission of data is not reliable

- The number of connections to serial port on a PC is limited (usually 1 or 2), in many cases none is
not available!!!.

In order to solve these problems it is recommended to use a wireless network (or to an Ethernet
network if available).

It is possible to connect the serial port RS232C from the CNC to a wireless network by using a
converter device that it possible to find easily in the market. These devices allow you to send the data
it receives to the serial port RS232C through a wireless network, and vice versa.

Below you a get the necessary steps to achieve the wireless connection between a CNC with a serial
port RS232C and a PC by using a Wireless converter device RS232C from MOXA: NPort W2250 (or
other similar).

Real COM Mode

This scheme represents a
connection point-to-point
between a CNC and a PC, but
the same system can be used in
a wider network with several
CNCs, PCs, etc.

TCP/IP




STEP 0: Necessary equipment

In order to establish a wireless communication between the CNC and PC as described above it is
necessary to have the following:

1) CNC with RS232 serial port.

2) PC with Windows XP, or Windows 7.
It is NOT necessary to have RS232 serial port in the PC.

3) Wireless Server NPort W2150/2250 or similar. In the case of model NPort W2150 , a device would
be necessary for each CNC. In the model NPort W2250 it is possible to connect up to 2 CNC.

4) CD that includes the “driver” to be installed on the PC, usually the NPort W2150/2250 is supplied

with mentioned CD. It is also possible to download from the Web page of the manufacturer MOXA
(www.moxa.com).

5) Ethernet crossed cable to connect the PC to the NPort W2150/2250 and be able to make the
necessary adjustments in it. Usually the NPort W2150/2250 is supplied with mentioned cable.
The details of the cable is the following:

Connector RJ45 male Connector RJ45 male
1 1
2 2
5 5 2 7
B b "4
T T rl'
g .B |




6) RS232C cable to connect the CNC with the NPort W2150/2250.
Below you can get the details of cable connection.

CNC side PC side
Connector DB-25 (25 pin male) Connector DB-9 (9 pin female)
Pin N. Pin N.
2 = - 2
3 = - 3
e I
5 = : = 8
P = 5
6 = L= b
= B =
20 = = 4
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STEP 1: Set up of NPort W2250

First, configure the NPort W2250 as any wireless device WLAN. The IP addresses by default for the
Ethernet connection (LAN) and wireless (WLAN) of the NPort W2250 are the following:

Network Interface IP Configuration IP Address Netmask
LAN Static 102.168.126.254 552552550
WLAN Static 102.168.127.254 2552552550

You can usually configure this device using an Ethernet cable and establishing a communication
point-to-point between the NPort W2250 and the computer. The adjustment in the PC could be the

following:

-4 Local Area Connection Properties 2 =]

General | Advanced |

Connect using:

B8 Broadcom Metatreme 57xx Gigabit Cc Canfigure... |

Thiz connection uges the following ikems:

,@. Filz and Printer Sharing for Microsoft Metwarks
.@E!DS Packet Scheduler
| nternet Protocaol [TCRAP)

Install... | rimstall

| Froperties I
— Dezcription

Tranzmizzion Control Pratocal/lnternet Protocal. The default
wide area netwaork, protocol that provides communication
across diverze interconnected networks.

¥ Show icon in notification area when connected
v hatify me when this connection hag limited o no connectivity

Internet Protocol (TCP/IP} Properkties

General |

Y'ou can get [P settings azsigned automatically if your netwaork, suppoarts
thiz capability. Othenwize, you need to azk your network, adminiztrator for
the appropriate [P settings.

£~ Obtain an IP address automatically

21|

—i* Lze the following |P address:
|P addres=:

| 192 168 .126. 75

Eas . 255 256 . 0

Subnet mazk:

Default gateway: I

£ Obtain DHE semver address automatically

—1% Lze the following DNS server addresses:

Preferred DMS server: I

Alternate DMS server: I

Advanced... |

(1] | Cancel |

o]

Cancel |

Once established the Ethernet connection, we can access the configuration menu of the NPort
W2250 by using “Internet Explorer” or another similar application as shown in the next screen:
In the “Address” field you can type the default IP address of the NPort W2250 that is:

http://192.168.126.254

Then we should be able to see the setting display similar to that shown below:
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‘3 Main Menu .
: Welcome to NPort W2150 Series
{1 overview
Wizard Wireless Serial Device Server
Basic Settings
Network Settings Model name NPort W2150
Serial number 6382
SETEL FIE SRS Firmware version 15
System Management Ethernet IP address 192.168.126.254
Change Password Ethernet MAC address 00:90:E8:14:6B:5D
o ey WLAN IP address 192.168.127.254
Save/Restart WLAN MAC address 00:60:B3:2B:26:C9
SSID default
WLAN mode Infrastructure Mode
WEP mode Disable
Serial port 1 Real COM Mode, 115200, None, 8, 1, RTS/CTS
Active network port Ethernet
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Once we have entered the settings menu, we can change the necessary settings. For example we

can change the default address of the wireless network WLAN in the case of wanting to include the
device within an existing network.

MOXA WWW.moxXa.com

= Main Menu
21 Overvigw

£ Wizard 1P configuration Static -

nMetwork Settings - WLAN

L Basic Settings P address 102,168,127.254
B Metwork Sattings Metmask 255,955 255.0
21 Gereral Settings Gateway Ii
! -3 Erhernat Settings
By iy gs

Subi it |

1 =
-3 Advanced Settings

- -



Select the type of network. If the connection is going to be point-to-point with a single PC and a single
CNC, then you can select “ad-hoc Mode”, but if you are connecting the device among an existing
network, you should select as “Infrastructure Mode”. It is recommended to use “Infrastructure
Mode” because it is also valid to connect to a single PC - CNC.

M OXA WWAWW.IMOoXa.Com

= Main Manu
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Set the SSID (Service Set Identifier) , is a name included in all packets on a wireless network (Wi-fi)
for identifying them as part of this network.
The SSID by default of the NPort W2250 is : “Default”



It is also possible to add security PASSWORD or a key (WEP) to enter the network :
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Initially you can use, “Open system” selection to establish easily a communication. Once you set the
connection you can add the necessary securities.



To establish a wireless communication CNC-PC but emulating a communication similar to a direct
cable RS232C , it is necessary to adjust the device as “Real COM Mode” .
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Set the RS232C communication parameters.
For instance:

Baud rate: “19200” .

If the CNC does not allow this speed or there are problems with data transmission it is
recommended to reduce speed to 9600 or 4800 .

Data bits: “7” .
Necessary to use ISO code in the CNC.

Stop bits: “2”.

Parity: “Even”.
Necessary to use ISO code in the CNC.

Flow control: “XON/XOFF”.
This setting corresponds to “Software” protocol on the adjustment of the “Open
Communication for FANUC”. Both adjustments must match.

FIFO: “Enable”.
Interface: “RS232”.
Important Note:

These settings should match those of the CNC and the adjustments in the communication program
“Open Communication for FANUC” selected in the “Configuration” menu.
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STEP 2: Establish wireless communication

Once you've made the adjustments in the NPort W2250 , it is possible to exit from the setting menu
and disconnect the Ethernet cable connected to the PC for that purpose.

Now you have to adjust the communication parameters for the wireless connection card in the PC,

considering that the IP address of the NPort W2250 for the wireless network, if it has not been
changed, is by default:

IP adress: 192.168.127.254
Mask: 255.255.255.0

For example, the following setting in the PC could be used for a wireless communication:

- Wireless Network Connection Prope x| Internet Protocol {TCP/IP} Properties 2x|
General | Advanced | eneral |
Caonnect using: You can get IP zettings assigned automatically if wour nebwork supports

- — — thiz capabiliby. Otherwize, you need to ask your network. administrator for
B& Tangta Mini-PCl de red inalambrica w the appropriate I settings.
Thiz connection uzes the following items: = Obtain an P address automatically
.@ File: and Printer Sharing for Microsaft Network s ;I —f* Use the following IP address:
W
2 Do Packet Scheder IP address: [192 168 127 . 75
| | v| Subnet mask: I 28B 02550255 . 0
A4 3
Default gateway: I . . .
Inztall... | Wrirnztall | Froperties |
— Descriptian © [btain DME server address autamaticall
Tranzmizzion Contral Pratocal/lntemet Pratocol. The default —{% Usze the following DMS server addresses:
wide area network. protocol that provides communication
acrozs diverse interconnected nebworks. Freferred DMS zerver: I
.. e Alternate DS :
v Show icon in notification area when connected SRS SEVET I

v Maotify me when this connection has limited or no connectivity

Advanced... |
ak | Cancel | ok I Cancel |

Once you have established the necessary data, your PC should be able to detect the wireless device
NPort W2250 connected.

In the PC it is possible to find the wireless devices available in the environment and connect to the

new device as with any other wireless device entering the data of SSID (Service Set Identifier) and
PASSWORD previously prefixed in the NPort W2250. The SSID by default of the NPort W2250 is :
“Default”.
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If you have selected the NPort W2250 as “Infrastructure Mode”, it is possible to include the device
NPort W2250 within an existing network by introducing the appropriate IP addresses.

A typical simple network could be the following:

Ethernet or

*
USB cable o
(to Internet \
connection)

Computer 1

Computer 2

Ethernet cable
g
— Ethernet cable

\\
N

CNC CNC

Printers

Computeré

What has been described above should be sufficient to establish a wireless connection between the
PC and the NPort W2250 and continue to the next step.

vyywyw w Tl-‘

i i._il antenna _3 WAN port

'é'.' LAN ports l"{l.' power cable

This could be an example of a wireless router.



STEP 3: Install the “Nport driver” program in the PC

Once established wireless communication between the PC and the NPort W2250 we can proceed to

the next step to be able to send and receive data from the CNC.
Install the “Nport driver” that provides the manufacturer that allows you to generate a virtual

connection between the serial port (COM) and the IP connection.
This “Nport driver” allows you to generate a virtual serial port in PC and associate it with an IP

connection either wireless or Ethernet.

This connection mode is usually called Real COM mode.

Real COM Mode

L[/
MR

NPort W2250

Install the “Nport driver” from the manufacturer of the NPort W2250 following the relevant
instructions.

Once properly installed the driver it is possible to run the associated application “Nport Windows
Manager” and set up an association of the IP address of the NPort W2250 to the virtual serial port

(COM) in the PC.
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When you run the application “Nport Windows Manager” , you will see the following screen:

L=
J File COM Mapping Configuration  Wiew Help

T R B | &

Exit add  Bemave | Spplw Unde | Sefting
Mo | COMPat ¢ | Addiess1 | Address 2 |
[Tatal coM Port - 0 4

Click “Add”:
X

' Select From List

] G i S T B Seach | Selectél | Clasr |

Mo | Maodel [ MaC1 | Address 1 I | Address 2 |

" Input Manually
RealCOM | Redundant COM I Reverse RealCOM

First b apping Fort

NPart P éddress | Data Fort 550
Command Fark ISBB
Total Faorts |1

? Help | o 0K | X Cancel |

If you click “Search” it application should automatically find the NPort W2250 connected and its IP

address automatically. It is also possible to do so manually.
It is not necessary to change “Data port” and “Command port” by default (950.966 ) unless you

use those port for other purpose.



Activate the COM port to associate it with the IP address of the NPort W2250.
Once the serial COM port has been assigned to the corresponding IP address, a pop-up message
should indicate that it has been carried out with success:

x

& M Pork Configuration is applied successfully,
\l‘) Remember to change MPort operation mode to Driver/Feal COM Mode,

For example, in the next adjustment the virtual serial port RS232C “COM7” from the PC has been
assigned to an IP connection 192.168.127.254 (by default) of the NPort W2250.

4% NPort Windows Driver Manager ;lglﬂ

| File COM Mapping Wiew Help

il oy ooh | A& Bl &

Exit Add  Remowe | Apply Undo | Sething
Mo/ | COMPot | IP Address |
O 1 AN X

Tokal COM Port - 0 4

Once made the association of the serial port in the PC (virtual “COM7” in the example) to an IP
address in the NPort W2250 (192.168.127.254 in the example) , it is possible select it in the
communication program as any serial real port.

It is important that this adjustment has been done satisfactorily (without errors).

14



STEP 4: Establish Wireless communication CNC - PC

Verify that the serial port RS232C of the CNC is connected to the NPort W2250 device through the
RS232C cable.

Configure the application exactly in the same way as we would work with a real serial port by setting
up the serial port to use. The number of port (COM?7 in the example), must match the defined in the
previous step.

The communication parameters such as “baud rate”, “data bits”, “stop bits” and “parity”, must
match the established in step 1, and the ones set in the CNC.

_' Configure the comunicacion parameters ﬂ

i Machine selection data

tachine Mumber I‘I vI Mame MACHINE 1

— Comunication bype

¥ RS232C " ETHERMET

— R5232C Configuration

Standard Values |

Speed m
D ata bits Iﬁ
Stop bits Iﬁ

Farity Ie [Even) 'I
Fratocal ISDFtwale 'I
Timne ta finish |4 vI

[receive]

SAVE caonfiguration EXIT_[wmtI:lout
dEXIT =l
an configuration)

Once you have set the communication parameters, it should be possible to send and receive data
from the serial port in the same way as you would do it with by a normal cable connection.
Look up at the Operator’s manual of program for more details.
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Test the connection by selecting “Send_to_CNC” or “Receive_from_CNC” in the communication
program.

The wireless connection with CNC is especially useful when using the PC in “CNC server mode” as
the data transfer commands etc. are entirely done from the CNC . This way it is not necessary to go
and back to the computer each time you want to send or receive data etc.

To operate this way select “CNC server mode” as indicated below:

®  sSoftware for communications CNC - PC i -0 x|

Bl Files %y Configure 4P Gend_to_cNC b Recive_from_CNC | 4 CHC_Server | 52 DATASERVER I@Lnfurmatiun

" Idioma ESPafiOL

% EMGLISH language

Open Communication for FANUC CNC

Once you have selected this operation mode, select the working directory on the PC as well as the
response time scheduled for the computer to respond the request from the CNC.
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® [ RS-232C] Server Mode : data are sent if requested by CNC

Files %ﬁ] Configuration i‘-. Information

— Semwer Configuration

Wworking Directory
[folder] Selection

File dizplay

Currently zelected working directon [folder)

Time[zec. | ta rezpond
the request from CHE

[Time to prepare
thie CHC to receive |

& =

D:MTERP

=101 x|

Activate Server Mode

De-activate Server
kode

Server Status : ACTIVE
— Send cantral
Command received frorm CHC
[rata Transfer with CHC ¢ Emor message
Stop Sending

Continue Sending

Canzel Sending

[ata Bytes =

After doing mentioned adjustments, click “Activate Server Mode”.

In this mode it is possible to handle the files in your PC from the CNC and carry out the following

operations:

- Request the PC to send the file list in the PC to the CNC.
- Request the PC send a program to the CNC

- Request to send a program to the PC and save it with the desired name.
- Request to delete a file in the computer.

- Request to rename a file in the PC .

- Request to copy a file to the PC.

Look at the “Operation manual” of “Open communications for FANUC CNC” or click the “Information”

in the previous menu for more details:
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nformation about R5232C Server Mode

=101 %]

DPERATING INTRUCTIONS

In this mode the CMC requests to the PC to send the desired program which iz located in the PC to CHE,
Itiz alzo pogsible to request the PC to eend a ligt of files in the working directory of PC and digplayed in the CHC.
It alzo allows to delete, rename, copy files in the working directory of PC or just to store de desired program in the PC with the desired name.

To make such a request, you have to send from CHC a part program with special format to indicate to the PC the desired operation,

After the PC has received the part program with the mentioned especial format and the adjusted time has elapsed, the PC will zend the requested file ta the CHC.
Before the mentioned time haz elapzed. you have bo prepare the CHC to enable to receive the program that will zent by the PC [file requested).

Some operations lke delete, rename or copy files are executed immediately after the command has been received in the PC.

Operations in the CHC [commands from the CHEC to the PC)

Fram the CMC a part pragram must send to the PC [request program) with a special format that depends on the command that we subniit ta the PC:

) RECEIMVE program fram PC inta CHC

Torequest the PC to send a desired file [program data) operate as follows:

Send a program from the CHC ta the PC with the following content:
[R=s. yy] being “wwwe. oy the name of the file on your PC pou want to receive in the CHC.

Example;
Torequest the PC to send the file 07417.TAT bo the CMC, we will create a program in the CNC containing something like this:

E5E5(R=01417.T=T)
30

MEZ O

The number of request program [ 05555 in the example] can be any number and the name of the file [ 01417 T=T in the example] must be in the PC, in the working directony
adjusted previouzly in the PC.

The name af the fle on vour PC can be any but must match exactly bath in the name as in the extension.

Send thiz prograr fram the CHC to the PC as indicated in paragraph: “Fleceive Pragrams from the CHC to the PC by RS232C"

Once sent the program from the CHE ta the PC, prepare inmediatelly the CHC to receive programs [this operation should be done befaore the time establizhed in the preceding
paragraph].

On the screen of the CHC "LSE” must be flazhing [indicating that the CHC iz ready to receive data) before the PC start zending the program after the zet time haz elapzed.

After the zet time has elapsed, the PC will zend the file [ 014717.TT in the example] if this fils iz located in the warking directary establizhed in the preceding paraaraph.

I
S
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