As the title states, will be implementing modbus on my current machine for spindle control via hitachi x200 series VFD. I thought I'd share this information for everyone wanting to use this method. This will be a work in progress as I will learn as I go. Please feel free to add to this post if you can provide any assistance. The setting I'm posting here is what works for me. Your setup may vary

required materials:
1. rs232 to rs485 converter (I'm using this one here http://www.ebay.com/itm/RS001-RS232-to- ... 2314ac71d3) 
note: I found this one searching for a more rugged design with more options, better protections and better data sheet, also 5 year warranty http://www.serialcomm.com/serial_rs232_ ... _info.aspx The eBay version doesn't have a built in provision for ground connection, although I don't think its required. X200 manual doesn't make any mention of this. edit: verified ebay converter above does work.

2. Piece of network cable (any will do, I'm using cat5e network cable)
3. serial cable (optional, you can plug the converter directly into the back of your computers serial port and just run a longer network cable to your VFD)


converter assembled:


The only wires you will need from the network cable is Pin 5 and Pin 6. (observe orientation and color code, I'm using cat5e network cable)


Pin 5 to positive on the converter (using the ebay converter above) your converter my say tx+,d+ for this
pin 6 to negative on the converter (using ebay converter above) your converter may say tx-, d-,rx- for this
converters that have the tx+, tx-, d+,d-, have ground provisions may have to connect those as well

to eliminate confusion get a two wire converter,

[bookmark: _GoBack]This is all that's required for the converter assembly. The x200 only requires these two data wires for connection via mod-bus.

notes: manual mentions termination resistors. this is not required for this setup as my connection is very short. also shielded wire is recommended if you you have a lot of noise in your electrical system. A better setup would be to custom build a twisted pair, shielded network cable.







The next step is to config the x200 and mach settings.

X200 configuration Appendix B of the manual. 
Set Inverter OPE/485 Switch to 485



Now lets go into our vfd's function codes and set those up for modbus. Set-up your vfd as shown below, all highlighted and required check boxes need to be set so communications will work properly.



*****IMPORTANT****** ONCE YOU HAVE FINISHED CONFIGURING THE PARAMETERS, TURN OFF AND UNPLUG THE VFD, WAIT ABOUT 30SECONDS TILL ALL POWER IS COMPLETELY DISSIPATED. THEN PLUG IN AND RESTART YOUR VFD. 


MACH SETTINGS

In Mach3 the first thing to do is to enable MODBUS by going to Config/Ports & Pins 
checkmark the ModBus InputOutput Support 
checkmark the ModBus plugin supported 
As shown below.



While we are in the ports and pins configuration, where going to setup the spindle, and output signals as shown below
uncheck disable spindle relays, and set output numbers to match what is shown, notice i have nothing else on this screen checked except for disable flood mist relays because I'm not using them.

Now go into the output tab and enable output1 and output2, (notice i have set the port# to 3, reason being is that I don't want any electrical signal output, so in a sense this sort of a dummy port but we still want the brain to read this information so with that being said, it doesn't matter what pin you have it set to either. Just make sure whatever com port you use, isn't already being used by something else) 



Exit out of config port and pins and go to config spindle pulley
on this screen you will setup your min and max spindle rpm values. I used pulley 1 min of 1000 and max 24000 rpm. 
Note: you must have your min frequency setup to match your vfd. If your min frequency on your is vfd setup too high; say 200hz (12000rpm), and you entered 1000 into machscreen. Your vfd defaults to your min value of 12000. make sense? I have my min frequency on my vfd at 0, although I'd probably never go that low, its just nice for troubleshooting later. 



Next go to setup serial modbus control
match your settings as I have them here, the only thing that might vary is your com port and baud rate, these should match your computers com port and speed.



at this point you can test your setup to see if you can read and write data to your vfd. Do this by clicking on TEST MODBUS IN THE UPPER RIGHT HAND CORNER OF THE SCREEN.
your screen will look something like this.


again make sure all your setting are correct for com and baud, which they should be by now. 
click open and start testing, 
test address 0, 2 registers
test address 1, 1 registers
at the end of these two test, you should see a NO ERROR MESSAGE AT THE BOTTOM OF YOUR SCREEN. IF YOU GET ANYTHING ELSE. YOU WILL NEED TO TROUBLESHOOT WIRING, OR HARDWARE.
If everything checked good, we can move on to the next step.











DOWNLOAD THIS FILE 
[image: http://www.joescnc.com/forums/styles/prosilver/imageset/icon_topic_attach.gif]spindlecontrol1.zip
(625 Bytes) Not downloaded yet
once you have unzipped the file. Place the spindlecontrol.brn file into your mach3 brains folder.

restart mach3 and goto OPERATOR BRAIN CONTROL THE FOLLOWING SCREEN SHOULD APPEAR


In this screen select the file you just placed into the mach3 brains folder,
check enabled
click reload brain
lastly click ok
This will load the brain into mach3, and every time you restart mach3 it automatically loads it for you.

At this point you should be able to start and stop your spindle via modbus, if you can't double check all your settings saved properly. 
so now what can i do with a modbus controlled spindle.. 
cw rotation (M3)
ccw rotation (M4)
speed control
there are other features of the hitachi vfd but I wont go into that. I hope I didn't leave anything out. 

That's it enjoy your new modbus controlled spindle!!! [image: :mrgreen:]
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