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1. Preface

Any machine tool is potentially dangerous. Computer controlled machines are potentially
more dangerous than manual ones because, for example, a computer is quite prepared
to rotate an 8" unbalanced cast iron four-jaw chuck at 3000 rpm, to plunge a panel-fielding
router cutter deep into a piece of oak or to mill the clamps holding your work to the table!

This manual triesto give you guidance on safety precautions and techniques but because we do not
know the details of your machine or local conditions we can accept no responsibility for the
performance of any machine or any damage or injury caused by its use. It is your responsibility to
ensure that you understand the implications of what you design and build and to comply with any
legidation and codes of practice applicable to your country or state.

If you are in any doubt you must seek guidance from a professionally qualified expert rather than
risk injury to yourself or to others.

This document isintended to give details about how to set-up your G100 for the Mach3 system. It
assumes that you are familiar with the contents of Using Mach2Mill or Using Mach2Turn (still in
preparation) as appropriate.

Y ou are strongly advised to join the online discussion forum for Mach3. A link to join it ison the
Company page at_http://www.artsoftcontrols.com/ Y ou should be aware that, while the forum has many
engineers with avast range of experience as participants, it does not congtitute a substitute for amachine
tool manufacturer's support network. If your application requires this level of support then you should buy
the system from alocal distributor or an OEM with a distributor network. In that way you will get the
benefits of Mach3 with the possibility of on-site support.

Certain portions of text in this manual are printed "greyed out". They generally describe features found
in machine controllers but which are not presently implemented in Mach2. The description of a greyed
out feature here is not to be taken as a commitment to implement it at any given time in the future.

Thanks are due to humerous people including the original team who worked at Nationd Ingtitute for
Standards and Testing (NIST) on the EMC project and the innumerable users of Mach3 without whose
experience, materials and constructive comments this manual could not have been written. Particular
thanks are due to Olivier Adler and Brian Barker for their contributions to the development and
documentation of Wizards and to Les Newell for his KeyGrabber (which now grabs alot more than key
strokes!).

ArtSoft Corporation is dedicated to continual improvement of its products, so suggestions for
enhancements, corrections and clarifications will be gratefully received.

Art Fenerty and John Prentice assert their right to be identified as the authors of this work. Theright to
make copies of this manual is granted solely for the purpose of evaluating and/or using licensed or
demonstration copies of Mach3. It is not permitted, under this right, for third parties to charge for
copies of this manual.

Every effort has been made to make this manual as complete and as accurate as possible but no warranty
or fitnessis implied. The information provided is on an "asis" basis. The authors and publisher shall
have neither liability nor responsibility to any person or entity with respect to any loss or damages
arising from the information contained in this manual, Use of the manual is covered by the license
conditions to which you must agree when installing Mach3 software. Windows X P and Windows 2000
are registered trademarks of Microsoft Corporation. If other trademarks are used in this manuad but not
acknowledged please notify ArtSoft Corporation so this can be remedied in subsequent editions.
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2. Getting Started, an Overview

When working with Mach3's firmware, the G100 communicates through a special binary protocol
unlike its geckomotion native firmware. This requires the G100 be flashed with the Mach3 flavour of
firmware. All axis can run independently or in coordination with other axis. In this manua we will be
going over the steps taken to get your G100 setup and running under the control of Mach 3. It ismy
intention to be very clear direct, and take the shortest path to reach the desired goal. There is awealth of
information that has been left out of this G100 Setup Guide on purpose. | recommend you look over the
manual in its entirety and get familiar with it before you begin. | would also recommend at this point
you download and install the latest version of Mach 3. Thelatest version can befound at.
http://www.artsoftcontrol s.com/artsoft/downl oads/downloads.ntm Also, download the G100 plug-in
that can found at. http://www.artsoftcontrols.com/artsoft/plugin.htm The installation of the G100 plug-
iniscovered later in section 4.

Thismanual covers the following. Section numbers have been listed to avoid confusion.

3. Connections.

This Section will tell you how to get your G100 wired in to the point of being able to power the

G100 and communicate thru an Ethernet connection. It does not cover any inputs or outputs
4. Installing the G100 plug-in.

This section covers in detail the downloading and installation process for installing the G100

plug-in.

5. Loading the firmware
This section covers in detail the loading of the firmware.
6. Configuring Mach3.

This section covers in detail the settings you will set from within Mach3. Y ou will open your

Mach 3 Profile to get to these settings. Located in the upper left hand corner, Config. tab.
7. Known Issues

This section list known issues.

8. RevisionsList
This section list the revisions made to plug ins, firmware, and this manual by date.
9. Trouble Shooting

This section will suggest possible causes of problems and remedies for each. This section will

most likely be the one that is most often edited as problems produce and remedies are acquired.

2.1 Useful Links.

Below isalist of links that you may find helpful while in the process of getting your G100 Setup
http://www.artsoftcontrols.com/ Artsoft’s home page

http://www.artsoftcontrol s.com/artsoft/downl oads/downl oads.ntm Download Mach 3 here.
http://www.artsoftcontrols.com/artsoft/plugin.ntm Download the G100 plug-in here
http://www.artsoftcontrols.com/forum/index.php Artsoft’s forum home page
http://www.artsoftcontrols.com/forum/index.php?board=13.0 Artsoft forum dedicated board

to the G100 and Mach3

http://www.geckodrive.com/index.cfm Gecko drives home page.
http://www.geckodrive.com/product.cfm?pid=19 Gecko drives G100 page.
http://www.netspec.com/hel pdesk/wiredoc.html Network cableslink 1.
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http://www.peakel ec.co.uk/content/ethernet.html Network cableslink 2

2.2 G100 DESCRIPTION:

The G100 is a 6-axis motion controller. It uses USB or Ethernet communication with a host PC to execute
motion control and 1/0O commands. The axis outputs use a Step/Direction interface to motor drives.
Each axis has an associated quadrature encoder input. The G100 aso has 22 general purpose inputs, 16
general purpose outputs, 4 analog to digital inputs and 4 digital to analog outputs. Each digital input and
output has an LED indicator. USB is not used with Mach

The G100 uses an FPGA to generate axis step pulse timing and an 8-bit microcomputer to calculate
motion control flow. Communication with the G100 is via text string commands and replies. All axis
can run independently or in coordination with other axis. Coordinated axis motion is vector based. The
associated axis accelerate, run and decel erate simultaneously while maintaining exact speed ratios.

The G100 uses a unique method of motion control. The FPGA produces step pul se frequencies proportional to
16-bit word. This results 32,767 CW and 32,767 CCW evenly spaced step-pulse frequencies per range. The
commanded frequency can only be changed at fixed rate of 1,024 times per second. The same crystal
oscillator time base generates step pulse frequencies and the update rate. The axis position is a running
sum of theissued velocities.

The 1,024 updates per second also apply to all inputs and outputs. Inputs, including analog are sampled at
that rate and all outputs, including analog are updated at that rate.

G100 HARDWARE FEATURES:

1) 8 step-pulse frequency ranges. 65,535 CW and CCW speeds per range. Maximum step-pulse
frequency is 4.194304 MHz. Maximum step-pulse jitter is 125 ns. Step and direction outputs
are 5V logic, +/-24 mA current drive per output. Step-pulse indicator LED is activity driven; it
islit when output is pulsing.

2) 6 quadrature encoder inputsincluding index channel. Maximum encoder count rateis 1 MHz.
Encoder inputs are filtered and have indicator LEDs on each input.

3) 16 general-purpose outputs. The outputs are rated at 100mA, 24VDC maximum per output.
The outputs are suitable for driving DC relay coils. Each output has an indicator LED which lights
when an output is“on”.

4) 22 generd-purpose inputs. The inputs can be activated by SPST switches to ground, by open-
collector sensors or by 5V logic levels. The inputs are filtered and protected to +/- 50VDC. Each
input has an indicator LED that lights when an input is grounded.

5) 4 Digital to analog outputs. Each output isa0to 5V (0 to 10V optional) op-amp output and 8-
bit resolution.

6) 4 Analogto digital inputs. Each input takes a0 to 5V (0 to 10V optional) input voltage range.
Theresolution is 8-bit and the input impedance is 2.2K.

7) The G100 requires a 12V DC to 24VDC power supply rated at 1.5A. It supplies an internally
regulated 5V DC to the terminal block outputs.

Chaoticone Page 5 of 32
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8) The G100 has both aUSB and an Ethernet interface. USB is not used with Mach

9) The G100 has a 2.5”" by 7.375” mounting area footprint and is 1.5” high ( 63.5mm by 187mm by
38mm). The weight is 10 ounces (284 gm). The enclosure is black anodized aluminum. The G100
has 96 bare-wire type terminal block locations. The terminal blocks have a 3.5mm pitch.

3. Connections

This Section will tell you how to get your G100 wired in to the point of being able to power the
G100 and communicate thru an Ethernet connection. It does not cover any inputs, or outputs. Nor does it
cover the USB connection as you should not need it to for use with Mach 3.

3.1 Primary Electrical Connections.
With the G100 you will have two types of power, thefirst is the power supplied to the G100. The
second is the power the G100 supplies to other devices such as home, limit, and input switches.

3.1.1 Incoming Power .
The G100 requiresa12VDC to 24VDC power supply rated at 1.5A. This can be
accomplished in one of two ways. Thereis apower jack at one end of the G100 for
plugging awall transformer into. Thisis acenter positive (+) connector. The second way is
to supply 12VDC to 24V DC + to the termina marked +24V and awire connecting the
terminal marked GND to ground. Either way supplies an internally regulated 5VDC to the
terminal block outputs. Inputs will be covered later in Section 6.1.4, I nputs Signals.

3.1.2 Outgoing Power .
At this point we will only point out the fact that the terminals marked +5V is an outgoing
power source. Y ou do not need to supply 5V+ to any of these as you would with some
other breakout boards. Outputs will be covered later in Section 6.1.5, Output Signals

3.2 Ethernet.
The G100 uses an Ethernet connection to communicate with Mach 3. It is located in the end
opposite of the power connection. As with the incoming power connection, you can establish
communi cation with the G100 one of two ways. One way isto connect it to a standard (straight
through) patch cable coming from your network router. The second way is to connect directly to
an Ethernet connection on your control PC. Thisrequires you to use a network crossover cable.

3.2.1 Networking.
Properly configuring the G100 to communicate with your PC is not difficult, but it does
take alittle bit of planning. The method of communication for Ethernet isthe TCP/IP
protocol, which requires each individual device to have aunique IP address. It can be
thought of like the postal system —a network is like the post office, and each individual
deviceisaP.O. Box. Inorder for the mail, in this case packets of information, to be
delivered to the correct device, you need to know what addressto send it to. On atypical
home network, thisis commonly done with arouter running DHCP, which hands out an IP
address from a pre-defined pool to any device requesting one. For a network that does not
have arouter, or for devices such as the G100 that do not request IP's, then the IP address
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must be statically assigned. 1P addresses can theoretically be any number from 0.0.0.0 to
255.255.255.255, but only small segments of these are allowed for home, or private, use.
The segments are: 10.0.0.0 — 10.255.255.255; 172.16.0.0 — 172.16.255.255; and
192.168.0.0 — 192.168.255.255. It is*very* important that you choose a static | P address
for your G100 that fallsinto one of these ranges. 99% of most home networks are
configured for the 192.168.xxx address block, so the static IP of your G100 should fall into
the same 192.168.xxx block (the last number, or octet, of any address is the unique number
for the device — the first 3 octets define the network and should be the same). With all of
thisin mind, it's now time to define a static IP for the G100.

3.2.1.1 Networking with a router

To find out what |P address your computer has, open a Command Prompt and type
in the command ipconfig. For the sake of example, let’s assume that ipconfig
shows us an | P address of 192.168.1.100, a Subnet Mask of 255.255.255.0, and a
Default Gateway of 192.168.1.1. What thistells usisthat the G100 must be
assigned an |P address somewhere in the 192.168.1.xxx address block. At this
point, it’s now important to determine exactly what addresses are available to us,
i.e. what addresses are not included in the DHCP pool on the router. Since the
router is also typically the default gateway in 99% of circumstances, we open up a
web browser and go to 192.168.1.1 to open up the router configuration page. After
inspecting our router configuration, let’s assume that we determine that the DHCP
pool startsat 192.168.1.100 and ends at 192.168.1.150. Thistells usthat any
number, excluding 1 and 100-150, is available to us (assuming that there are no
other static P’ s on the network). Therefore, we can safely program the G100 to
have an IP address of 192.168.1.10, with a Subnet Mask of 255.255.255.0 and a
Default Gateway of 192.168.1.1 (copied from ipconfig because the will be the same
for every device on the network). At this point, we can talk to the G100 by sending
any necessary information to 192.168.1.10.

3.2.1.2 Networ king without a router

Chaoticone

Networking without a router does not necessarily mean networking without a hub
or switch. Whether using a hub, a switch, or connected directly to the G100
through a crossover cable, the important point is that there is no device on the
network automatically handing out IP addresses. This means that every device on
the network must have a static IP address. To find out what, if any, |P address that
your computer has open a Command Prompt and type in the command ipconfig. If
the command returns an 1P of 0.0.0.0 or 169.xxx.xxX.XxX, then there is no address
assigned. If another number isreturned, such as an | P address of 192.168.1.100,
then a static | P has already been assigned. For the sake of argument, let’s assume
that no valid IP has been assigned, so we need to set one. To do this, go into the
Control Panel and open the Network Connections. Depending on the specific
configuration of your computer, there may be afew thingsin there. For atypical
computer with 1 network card, there should only be Local Area Connection. Each
additional card would be Local Area Connection 2, Local Area Connection 3, etc.
Windows 2000 should display the card name (i.e. Intel 10/2000/1000 Gigabit
Controller, Marvell Yukon Gigabit Controller, etc) under the connection, Windows
XPwill show it under Details in the left-hand sidebar of the window. If you have
no ideawhat type/brand of card you're trying to connect to, good ol d-fashioned
Page 7 of 32
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trial-and-error still works. Once you have determined which connection you want
to configure, right-click on the icon, and choose Properties from the menu that pops
up. On the General tab, highlight Internet Protocol (TCP/IP) in thelist box, and
then click on the Properties button underneath the box. In the property box that
opens, Obtain an IP address automatically is typically selected, which tells the
computer to get it’s IP address viaDHCP. To set the static IP, click theradio
button next to Use the following IP address:. This should un-grey the box
undernesath it, allowing you to manual enter an IP. Following the rules above,
choose an appropriate | P address, such as 192.168.1.100. The Subnet Mask should
always be 255.255.255.0, and the Default Gateway can be left blank. The other
boxes at the bottom of the screen, specifying DNS server addresses, can aso be | eft
blank. Click Apply and Ok as appropriate until you are back to the desktop. To
verify that everything is correct, open up a Command Prompt and type ipconfig
again. Thistime, the IP address that you configured should appear. Now you can
safely configure the G100 to have any IP address available on the network, such as
192.168.1.10, with a Subnet Mask of 255.255.255.0 . At this point, we can talk to
the G100 by sending any necessary information to 192.168.1.10.

3.2.1.3 Troubleshooting
To verify that the G100 and the PC can communicate, a ssmple ping command is
all that isrequired. To use ping, open up a Command Prompt and type in ping
followed by the IP address of the G100, i.e. ping 192.168.1.10. If everythingis
working, the result will be 4 replies. 1f the message “Request timed out” appears
instead of areply, it meansthat thereisno response. Thisindicates that the IP
address you tried to ping is not correct, or there is a cabling error. If the error
message “Destination Network Unreachable” appearsinstead of areply, it means
that the network of the IP address you’ re trying to ping and the | P address your
computer is configured for are not the same (i.e. 192.168.1.100 / 192.168.0.10), or
the Subnet Mask is configured incorrectly (i.e. 255.255.255.255 instead of
255.255.255.0). This can be fixed by double-checking all numbers. 1f Windows
generates an error message informing you that a duplicate | P exists on the network,
this can be rectified by simply following the steps above and changing the PC IP
address to something different.

4. Installing the G100 plug-in

Thefirst thing you need to get your Grex running with Mach 3 isa G100 plug-in file that can be
downloaded from the Artsoft website. Y ou will haveto buy alicensesfile to unlock the demo time limit.
http://www.artsoftcontrol s.com/artsoft/plugin.htm

When you get your G100 licensesfile, copy or drag it into you Mach 3 root folder.

Next, unzip the files that came with the G100 plug-in to your Mach 3 root folder, C:\ Mach3
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Browse to your Mach 3 root folder and double click on the G100. m3p file.

& Mach3 . _ i =IOl =i
File: Edit  Wiew Fawvaribes  Tools  Help | ;','
@ Back = '-\‘_J - ﬁ. o ! Search |- Folders = x Q | -
Address I._‘;' C:\Mach3 j Go
Harme | Size | Type = | Diake Modified | ﬂ
Mach3mill.xb31 40 KE ¥B31 File 120102006 10:29 PM
= Machamill, xb3z 40 KE XB3Z File 120412006 1:36 PM
i@ Machamill, xb33 40 KE  ®B33 File 11/27§2006 2:54 PM
Mach3mill, xb34 40 KE ¥%B34 File 12/4/2006 6:45 PM
@ Mach3mill. xb3s 40KE ®B35 File 120412006 9:41 PM
[ Machiamil. bz 40KE  ¥B36 File 12/512006 11:21 AM
=) Machzmil.xba7 40 KB ®B37 File 121512006 1:42 PM
Mach3mill.xb3a 40KE ¥B33 File 120412006 6:06 PM
Machamill, xb39 40 KB  XB39 File 1206f2006 5121 PM
e Mach3mill, xb40 40 KE  mBd File 12142006 &:06 PM
@I Mach3mill.xb41 40KE ¥B41 File 12/702006 10:02 PM
Machamill, xb42 40 KE ¥B4Z File 121702006 11:40 FPM
Q el ZZKE ¥ML Document 3/8/2007 8125 PM
% BFAE. xml 54 KB %ML Document 5/2312007 6:00 PM
% HoodmMach3Mill, xml 52 KB WML Document 12/28/2006 11:16 AM
@ LazyiZarmn, xml ZKEB XML Document /212007 11:36 PM
% Mach3Mill, xrl 40 KE WML Document 1/1/2007 2;19PM
% Mach3Turn.xml 45 KB kML Document 10/25/2006 8:15 PM
EI metric mill xml 40KE  ¥ML Document 12f26/2006 10;44 PM
@ My Mach 3l xml 40 KE %ML Document S/2fZ007 227 AM
@) plasma, eml 43 KE =ML Document 10/25)2006 5:14 PM
% Rerabb_mill.xml 33 KB EML Document 4/4/2007 1:56 AM
% rerabMach3Mill xral 41 KB %ML Document 1/25/2007 12:47 FM
2] Screend. xml 1 KB %ML Document 5/28/2007 4:08 AM
G100_DLP_3720_77040Z.bin 187 KE  BIM File 4212007 10;46 PM
= top_s50_08_070323 xsvf S5 KB XSYF File 4/2/2007 10:46 PM
%Glﬂﬁﬁp 336 KE  M3P File: S/290Z007 7121 PM
-

A box should pop up saying that a plug-in has been installed. Click OK.

M3 Plugln Contral |

T E Flugln Installed!
[

Y ou can check to make sure the plug-in was installed by clicking on the plug-ins folder in your Mach 3
root folder. and see that the G100.dll file isthere.
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File Edit Wew Favorites

@Eackv-\__,‘.]v ?

;,.JSearch | Felders | Iy | 3 x

Address |It‘] Zi\Mach3\Plugins

: T li i:lashld" ........................
‘-& 1.0.0.1
Flash SWE PLugln

Probing. dil
1.0:0.1
Probeirig Plugln

: 100.dI

"ﬁ " ! 1.0.001

3100 Plugln For Mach3

5. Loading the firmware

9/19/2007

Plug in the power adaptor and the network cable to the G-Rex. Remember to use a crossover cableif you

go direct from the PC to the G-Rex.

Inyour Mach3folder thereisaprogram named “ Grex-Loader.exe’ mekeashortcut to it and put it on your desktop.
Start the Grex-L oader program. Y ou will see ascreen like this. Click the Find Gecko button.

Rex [P Address at

T\Eind Gecko: |

|';|.|:|.|:|.|:|
Metfask,

La'y
Set fddress

||:|.|:|.|:|.|:|

Launch Firmware Loader

—aRex —Local IP

~=lolxi

Your IP

|192.168. 1 . 13

Exit |

Y ou probably got a screen like this saying, “GRex device not found”.

Page 10 of 32
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—GRex Local IR

Find Gecka

GRex IF Address at

9/19/2007
=10l x|

Your IP

| o, 0 .0 0 Set Address |

I 192,165 , 1 ., 13

MetMask
| o .0 .0 .0

Launch Firrmware Loader

| GRex device not Found,

Exit |

Thisis because you only have about 10 seconds to find the GRex.

Cycle power to the GRex and click Find Gecko again, about every 2 seconds. On the second or third try

you should see a screen like this.

—GERex Local IR

Rex IP Address at

=10l |

Your IP

| 192 , 168 . 1 . 31 Set Address |

I 192 , 168 ., 1 ., 13

MetiMask:
| 755 , 755 , F55 . D

Launch Firmware Loader

| GRex Found successiully!

Exit

;

Now, click set address.

—iaRex : Local IP
GRex IF Address at Find Gecko |

1ol

Your IP

Set Address

| 192, 168 . 1 . A1

I 192 , 168 ., 1 ., 13

Methask
| 755 , 755 , 55 . 0

Launch Firmware Loader

Y1

| Mew address & netmask sent, Re-search For Gecko, then launch loader if address properly set

Exit |

Click Find Gecko button again

Chaoticone
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| 192 . 168 . 1 . 31

MetMask:

Set Address

| 255 . F55 . 255 . O

Laurch Firrmeare Loader

Lacal IP
Your IP
I 192,168 . 1 . 13

| GRex Found successFully!

Exik

:

Now click the Launch Firmware Loader Button.

_lolx]

—iaRex

ERex IP Address at

Find Gecko

192 . 168 . 1 . 31

MetMask

Set &ddress

| 255 , 255 , 255 ,

Laurich Figgnware Loader

Local IP
Your TP
I 192 , 168 , L . 13

%1

L

| GREex

Found successfully!

Exik |

In afew seconds, you should get the Download Manager. The screen should look like this.

5} G-REX Downlnad Manager Bome Page - Microsalt inkimet Explorer

fe Edt Uew Favortes Jook  Heb

18] x|
i

@Burk- > Rt lzj o | ) Semch 5 o Favories 68 | S R

fgebess [ B Fttp) 192, 168, L 31 /Eub_settivge. i e |k ?
[-]

Current Download Manager Settings

Vendor:
Datarode:

(2005 Harach Coatrols
051023

Default FPGA config: o

Aunte-hoot time (s): o

Fomvare siee {hytes): 1R0B0S

Free space on fash {hytes): 5571232
Current Eth. IP address: 152 1681 31
Curent netmask: 552552550

INew Eth. IP address: 192.169.1.31

INew netmask: 255.255. 255.0
DHCT timeout: o
Apton | Sukmic | Bzt |

If the default FPOA config 15 set to zera, then the lowest numbered configuration sall be wsed. This configuranen iz laades befere nowmeg the Grmeere.

the defanlt iz st 1o -1, then the firmeare wil be oo sathent anp FPOA cordig laaded

Aute-boat tme specifies the amomt of fime that this dowenload menager will wait hefere antamativally startiag up the Froare (GF ang) after power-up. IE st
less than 3, then it will wait indefmitely. IF 2 browwser ion i bl

commands it

hed within this tmecut perod, then the frosere will not be fun ol the brosser

The Mew Btberuet [P Addrese, netmatle and DHCE Belds wil oot take effect vatd the dewenload earager 12 powered offsa. Hote that the IP addrees

paramerers nzed by the Brvarare may be coropletely independern of thess setrings

18] tore

| rremmet

Scroll down to the section Upload FPGA Configuration and click on the “Upload” link

Page 12 of 32
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3 G-REX Download Manager Home Page - Microsolt Internet Explorer

SREIEY

File Edt \View Favorites Took Help

)
| "

@Back +igd - |ﬂ @ _:*, ‘ l,j‘Search \::_LS’Favnrltes @| G- ,; = &

Upload FPGA Configuration

| File |Size |Descriptinn
FPGAT|55632 ot | A | ICHEER]
8
'TESLl D‘ElEtEl
FPGAZ |0 Upload
Test-l Uelet.el
FPGAS |0 Upload
Testl Delete |
FRiGA4 |0 Upload
Test,l Delete |
FEGAS |0 Upload
Testl Delete |
FRGAS |0 Upload

Upload White Heat Programs

’E lﬁ !Descriptinn

wHiEo [Dplead
WHI7[0 [Upload
[WH1glo Upload

[wHIz[0 Upload |

Address [&] http:/192.168.1.31/50b_sattings.cai | Edeo ks »

Lﬂ http:/f192. 168.1.31 /fpoa_upload.shtmlza=1 ’7 ’7 ’7 ’7 ’7 # Internet

Click the Browse button.

Upload FPGA Configuration

FPGA configuration numhber 1

Description |

Local .xsvf file | B[DWSE . |
Opload

Notes

When you press the upload' button, the file will be uploaded and stored on the serial flash. This may take 10 zeconds or so
The description field 1s for yeur use (max 15 characters) so you cat identify the purpose of this configuration file

The uploaded file must be a valid X5VF (Xilinx compressed JTTAG) file. it is not, then the G-REX will not work. To cancel this, use the Back button
on your browser,

3 G-REX Upload FPGA Configuration - Microsolft Internet Explorer ;Lil_ﬁl
Ei.\e Edit  Wiew Favorites Tools  Help | l’:’
Qw0 X @ D e Yo @] 23 B

ac &) ®| (gl | - seach 5 ¢ Favarices @ Ll =
Address [{&] Hetp://192.168.1.31/fpga_upload. shimlza=1 | BJeo ks »

Eioem T LT | e

Chaoticone
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Browse to your Mach 3 root folder. Find the .xsvf file you pasted in from the G100 plug-in zip file you
downloaded from Artsoft. Double click on it or high light it and click open.

Laok jr: |i;_:'}h-1ac:h3 j L ol cF B

E imilttop S50
= Plasma.set r;j TurnJogInes.kxk
E Plasma.zxmil L‘}J Wideo Ty, oox

Bl porttalk.svs ,_‘!ﬂ VideoOCnTools. oo
|%_°°] Profile, bk

My Docurnents

| i’[
My Compute q
Rl | 5] <rccislDriver bat

[+

File name: Itup_sED_DB_DFDBEB.:-:svf j

Epen I
Files of twpe: |AII Files %) | Cancel /l
7

That will take you back to this screen. Y ou will notice the file you selected is now showing in the
Local .xsvf file window. Click Upload.

/3 G-REX Upload FPGA Configuration - Microsoft Internet Explorer

i8]

File Edit View Favorites Tooks  Help | !’,"
S - " ~ . - S om =
- . y J ~g ot %S
@ Eack (=) |ﬂ @ a | - Search \V-\ Farvorites @ | i = &
Address [ ] hitp:/192.165.1.31fpga_upload, shimlza=1 | B |unks >

Upload FPGA Configuration

FPGA configuration humber 1

Description |

Local xsvf file |c t\Mach3htop_s50_08_070323.xsvi

Notes
TWhen you press the 'upload button, the file will be uploaded and stored on the sertal flash. This may take 10 seconds or so
The descrphon field 1s for your use (max 15 characters) so vou can identify the purpose of this configuration file.

The uploaded file must be a valid XSVE (Kilinx compressed JTAG) file. it is not, then the G-REX will not work. To cancel this, use the Back button
on your browser,

€l i
Page 14 of 32 Chaoticone
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In afew seconds, you should see this screen. Click the Home button.
LR
Eile Edit Miew Favorites Tools  Help | i
Qe - ) - (%] [B] | s e 2] (20 12 B

address | ] hitp:jj192.168.1.31 upload.cg B |Lmks >

E

Loading /FPGAL...

/FPGAL1 uploaded successtully.

Total bytes: 55632.

Total files uploaded successfully: 1.
%

|
| &] httpegf192. 1881 .31/ [ 1 T [ 1 e mbernet

Y ou will now see the Download Manager again.
3 G-REX Download Manager Home Page - Microsoft ntermet Explorer SEE

Ei'\e Edit  Miew Favorites  Tools  Help

- y . - A\ =y A ; A 5T 24
@ ack ~ ) |£] @ 7)) ‘ ) search 5 Favaries @| L 33
Address [&] hetpiyf192.168.1.31 | Edeo ks ®

Current Download Manager Settings

Vendor: () 2005 Harach Controls
Datecode: 051028

Default FPGA config:

Auto-boot time (s):

Firmware size (bytes): 150806

Free space on flash (hytes): 551232

Cwrrent Eth. IP address: 192.168.1.31

Current netmask: 255.255.255.0

New Eth. IP address: lm
New netmask: Im
DHCP timeout: [

Action | Submit Reset |

If'the default FPGA configis set to zero, then the lowest numbered configuration will be used. This configuratien 15 loaded before runmng the Grmware. IF
the default 15 set to -1, then the frmware will be run without any FPGA config loaded.

Auto-boot time specifies the amount of time that this dewnload manager will wait before automatically starting up the firmerare (if any) after power-up. If set
less than 3, then it will wait indefinitely. If a browser cotnection is established within this timeout period, then the firmware will not be run until the browser
commands if,

The New Ethernet IP Address, netmask and DHCP fields will not take effect until the download manager is powered offfon. Mote that the IP address
parameters used by the firmware may be completely mdependent of these settings.

B ) i —
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Scroll down to the bottom of the page and click on Upload New Firmware

3 G-REX Download Manager Home Page - Microsoft Internet Explorer

9/19/2007

==l x|

Ele Edit Yew Favortes Tooks  Help

@Ba[k - c) r lﬂ lﬁ _:‘| | /,_'Sear(h ‘\::L.\’ Favorites @| .". - 7 '_';i

Address |£] hiep:ff192.168.1.31)

x| B o |Lin‘ks %

Test | Delete

FPGAZ|0 Upload

Test | Delete

Test | Delete

Test | Delete

Upload White Heat Programs

lﬁlﬁmescﬁpﬁun

[WH16[0 Upload
[WEI7[0 [Upload
w0 Upload
RECC Usload
w200 [Upload
[wEz1fo Usload

Upload New Firmwaﬁe

[i&] hetpefyiaz. 168.1.31 ffirmware_upload. shtmi

That will take you to this screen. Click the Browse button.

/3 G-REX Upload New Firmware - Microsoft Internet Explorer

Bl Edi Vew Fawortes Took el ‘

@Eack #igd * \ﬂ @ _:‘| ‘ /.-'Search \iﬁ‘Favorltas @‘ { £ ; ‘3

Address [&] http:/192.168.1.31 fimwiare_upload.shiml Tl Eso |unke >

Upload New Firmware

Local .bin file |
Upload

Notes

TWhen you press the upload’ button, the file will be uploaded and stored on the program flash on the Rabbit core module. This may take 10 seconds or so.

The upioaded file musi be a vahd Rabbii 3000 binary image ((bin) file. It must have been compiled usmg Dynamic C (851 or later) as a secondary
(DLP) program. If'itis not, then the G-REX will not worle. To cancel this, use the Back button on your browser.

Mote that the new firmware will not overwrite this download manager, so if the new firmware does not work, you can always reload it after powering off the
G-REX

|@1 Done

T ermtemat

Page 16 of 32
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Browse to your Mach 3 root folder and choose the .bin file that came with your G100 plug-in from
Artsoft. Double click on it.

Laok jr: | |—3 Mach3 j 4o i
@ 1024MPiEcarbon, set I;J DROs, Ext @KeyGrabber.exe
@.ﬁ.dduns.exe li'] dxfreadet.ocx [Z) LastErrors, ket
4] atiz.dl | %] ENABLE40.DLL ] LastFile.bxt
= b1024.set €J)ENAELE.HLP @ LazvCam.ene
2] BFAB . <ml ﬁG?E-_threads.exe @ LazyCam, xml
Bitmaps.exe E G100 _DLP 0770402 bin ﬁ__l LazwZamsDocs. zip
] Buttans.kxt =] G1o0Lic. dat LazyLic.dat
@CnmmaTuDecimal.reg 9 GetPortaddress.exe E] Leds. kxt
[£] Confcheck bt L’:‘;] alSim.dll 1_'3 LegacyGresn, bmp
Draka, bin dﬂ GrabberDLL . dl ;ﬂLegacvRed.bmp
My Docum Default, grab (= Grex-Loader.exe ﬂLegacvRedGreen.br
éﬂdiags.wav @ Hoodrach3mill, xml ﬂ LegacyYellow, brmp
?'[ =] Display. dat Fmn.Exe [£] Liability bxt
T DriverTest,axe Inputs.bin g;;MSPIug.exe
by Computer - :
]| DR swf @keyboard.reg mlD?‘E..mls
I i3
File name: |G100_DLP_3720_770402 bin |

%EEH I
Files of twpe: |AII Files %) | Cancel /l
7

That will take you back to this screen. Notice the .bin file now shows in the Local .bin file window. Click

the Upload button.

-] x|
Fle Edt Wiew Foumrites Tools  Help ‘ [
@Eack “ied - |ﬂ \E] _:T' | /f'l Search \Ej:L.\-‘Favnr\tes @| L3 ',( P 3
Address ] hitp://192.168.1.31 frmware_upload. shtml B |tnks >

Upload New Firmware

Laocal .hin file |C $4Mach3\ G100 DLF_3720_770402.bin Browse..

TWhen you press the 'upload' butten, the file will be uploaded and stored on the program flash on the Rabbit core module. This may take 10 seconds or so

The uploaded file must be a valid Rabbit 3000 binary image ((bin) file. It must have been compiled using Dynamic © (8.51 or later) as a secondary
(DLP) program. If it 15 not, then the G-EEX will not worlk. To cancel this, use the Back button on your browser.

Mote that the new firmware will not overwrite this download manager, so if the new firmware does net work, you can always reload it after powering off the
G-EEX

i} Opening page http:/{192. 168, 1.31 fupload.cgi. . Il T ] ,_ | Tternet

Chaoticone Page 17 of 32
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In afew seconds you should see a screen like this. Click the home link.

2} Upload status - Microsoft Internet Explorer =& %]

Fie Edi View Favortes Took Help | z

Qe - &) - |x] 2] 7:‘||/.-‘Search Spranes &2 | - [ 33

Address [E] http://152.168.1.31 fupload.cai B> |Links =

Loading /FIRMWARE...

/FIRMWARE uploaded successfully.
Total bytes: 190806.

Total files uploaded successfully: 1.
%

[&] hetpff10z 186,131 [T [ ekemet

This brings you back to the Download Manager. Type 10 in the Auto-boot time window and press enter.

Current Download Manager

Vendor: (7 2005 Xarach Controls
Datecode: 051028

Default FPGA config: ||:|

Auto-boot time (s): Il_D|:_|:_

Firmware size (hytes): 180806

Free space on flash (hytes): 951232
Current Eth. IP address: 192.168.1.31

Current netmask: 20058094054
New Eth, IP address: [192.168.1.31
New netmask: |255.255.255.0
DHCP timeout: O

Action: | Swbmic | Reset |

Now click the Submit button.

Page 18 of 32 Chaoticone



Mach 3 G100 Setup Guide 9/19/2007

Current Download Manage

Vendor: {C 2005 Harach Controls
Datecode: 051028

Default FPGA config: ||:|

Auto-hoot time (s): |1EI_

Firmware size (hytes): 120806

Free space on flash (hytes): 921232
Current Eth. TP address: 192 168.1.31

Current netmaslc: 255 2552550
New Eth. IP address: |192.168.1.31
New netmask: |255.255.255.0

DHCP timeout: ||:|

Action: Submit Feset |

Scroll down to the Actions section and click run under Run Firmware

a G-REX Download Manager Home Page - Microsoft Internet Explorer

File Edit Yiew Favorites Tools  Help

o]

L/
L

Qe - O - |ﬂ @ _:~| | /__'Search \:jL:\'Favorltes @‘ PR »; ‘3

Address [48] hitp:f192.168.1.31/

:J GD |Lm'ks &

You can view the latest dewnload manager log

Run Firmware

R_uﬂ%
Parameter string |

Mote that pressing this button will cause your brewser to "hang”, since the G-EEX will reboot mto the new firmware, and the existing network: connection
will be logt. Inthis case, just press the "stop” button on vour browser, then start up the appropriate PC software to start using the G-EEX

Upload FPGA Configuration

‘ File |Size ‘Descriptiun
Tgst_l Delete |
FPGAL|55632 Upload
'T{zst,l Delete |
FPGAZ|0 Upload
Test-l Deletel
FPGA3|D Upload
|§|Dnne
Chaoticone
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In afew seconds, you should see ablank or an error page in your browser. Close your browser.
=izl

File Edt View Favortes Took Help | i

Qe - ) - [x] &) (D] Dsewch ormenes @ 3+ 1L H B

Address [&] http:/192.163.1.31jrun.cai A Be ks »

B The page cannot be displayed

The page you are laoking for is currently unavailable, The Web
site might be experisncing technical difficulties, or you may nesd
to-adjust your browser settings,

Please try the following:

Click the Refresh button, or try again later,
If you typed the page address in the Address bar, make
surethat it is spelled correctly,
To check your connection settings, click the Tools menu,
and then click Internet Options, On the Connections
tab, click Settings. The settings should match those
provided by your local area network (LAN) administrator or
Internet service provider (ISP},
See if your Internet connection settings are being detected.
You can set Micrasoft Windaws ta examine your netwark
and autornatically discover network connection settings {if
your network administrstor has enabled this setting),

1. Click the Tools menu, and then click Internet

Options.
2. Onthe Connections tsb, click LAN Settings.
3, Select Automatically detect settings, and then
click DK,

Sorne sites require 128-hit connection security. Click the
Help menu and then click About Internet Explorer to
determine what strength security you have installed.
If you are trying to reach a secure site, make sure your
Security settings can support it, Click the Tools menu, and =
then click Internet Options. On the Advanced tab, scroll
to the Security section and check settings for S5L 2.0, S5L
3.0, TLS 1.0, PCT 1.0,
Click the  Back button to try another link.

=]
Elpone [T ememet

Close your Grex-Loader.
-loiy
—iGRex Local IP

GRex IF Address at Find Gecko | Your IP
192 , 168 , 1 , 13
| 192 , 168 . 1 . 31 Set Address | I

MetMask
|255.255 . 255 . 0

Launch Firmware Loader

| GRex Found successfull! Exit |

Y our firmware is now loaded.

6. Configuring Mach3

In this section we will cover the settings that are set from inside Mach3. These will include Ports and
Pins, Motor Tuning, General Config, and Homing/Limits. To get to these open Mach and click on the
Config tab at the top.
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File | config Function Cfa's  Yiew

Seleck Mative Units
Ports and Pins
Mokor -Tuning
izeneral Config...
Suistem Haotkeys
Huorming Limits
ToolPath

Slave Axis
Backlash
Fixkures. . ..
ToolTable. ...
Config Plugins
Spindle Pulleys.
Safe 7 Setup,,
Save Settings..

Pry

3

i

I will not be going over everything you see here. Most of this has been covered in earlier documents.
They can be found at http://www.artsoftcontrols.com/documentation/ | will only be dealing with the ones
that are different for using the G100.

6.1 Portsand Pins
In the Ports and Pins section you will be telling Mach what port you are using to control a pin and
what the pins are connected to. | suggest that you make a spread sheet to start with. It should
contain all inputs and outputs you will either get information from (these are your inputs) or send
information to (these are your outputs). In Ports and Pins, the port is referring to a printer port
address. Since the G100 isusing an Ethernet connection instead  of the printer port, thereisno
need to set up a printer port. You do however need to always set the port to port 1.\When using a
G100 all portsarealwaysset to Port 1. The pinswill vary drasticly. The pins are most likely
only good for your particular set-up.

6.1.1 G100 Pinout
| have inserted a picture of a G100 below. It shows the relationship of the markings on the
G100 and to what pin they coincide with in Mach. For example, look at the left upper
corner of the picture. Y ou see the green writing that says Pin 17. It is pointing to the X axis
limit pin on the G100. Y ou should wire your home switch for the X axisto this pin. When
you set up the pin address in Mach, it will be port 1, pin 17. You aso see a screen shot of
the analog inputs and out puts viewed in the G100 monitor. What it istelling you is that the
pin on the G100 marked Anaog out 4 coincides with the top DRO in the analog out
section of the monitor.
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6.1.2 Port Setup
In the pictures below, you see that | have no ports enabled. Thisis because the G100 uses

Pt Setup and Axis Selection | Matar Elutputs.l Input Signals | Dutput Signals | Encoder/MPG's | Spindle Setup | Mill Optionz |

Potfl—————— | FPotil—————————— ~ M Mods
[ Port Enabled 0R
i ‘ I™ Por Enabled [ MaxCL Mode enabled
le | Config  Function Cfg's  Wiew el Pt Address egrt Pt Address [~ MaxNCA0Wave Drive

Select Mative Units Enry in Hex 0-9 AF orly Entryin Hex 0-3 AF only Program restart necessany

t
W I Fins 29 s inputs e
Makidr Tuning estartfchanged ——————————————

[~ Shering 1/2 Pulse mode:

Pri

General Config. . - Ketnel Speed [~ ModBus | nputliutput Support
System Hotkeys % Z5000H: (" 36000Hz  4G000H2 C B00DR ™ ModBus Plugln Supported.
Haring;Lirits C S0 © 00k 100k [~ TCP Modbus support

ToolPath : : [~ Event Diiver: Senal Contal

Slava Axis L2 5°"Wa’Ee“r‘:gltf;e’:d‘*tis’;iﬁggdmm°"‘“ b ™ Savn Setiel Lk Feedhask
Backlash :

Fizbures....

ToolTable....,

iZanfig Plugins

Spiridle Pulleys..
Safe E Setup..
Save Settings., oK | Cancel | Aigply |

6.1.3 Motor Outputs
In this section you only need to enable the motors and set the port address for all step and
direction pinsto port 1. You can set al pin numbersto O if you like, it doesn’t have an
effect on the G100 as they are hard coded. If you send a command to an axis, the pins
labeled for that axis on the G100 will respond if they are enabled.

Engine Configuration.. Portsfpins |

Port Setup and Axiz Selection Mator Outputs | Input Signals I Output Signals l Encoder/tPG s l Spindle Setup I hill Options I

Signal Enabled Step Pin# Dt P Dir LowaAckive | Step Low Ac... | Skep Pork Dir Pork
= ofxis wf a a 4 o 1 1

i ¥ Axis wf a a o - r - 1 - 1

: Z Aixis o u] % u} o ¥ 1 1

! A s o . a - a L § o O -EI

i B Auxis L g o o ¥ ® 1 1

:1 C Axis o . a a o r O -EI

- Spindle o 0 o o ar 0 0

1

Ok | Cancel | Apply I
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6.1.4 Input Signals
Inputs are signals you are sending information to Mach. There are several types of input
signals the G100 and Mach can use to perform many functions. | will try to cover the
following in this section. Digital, Analog. Encoder, and MPG (Manual Pulse Generator).

6.1.4.1 Digital Inputs
Digital inputs are just asignal. They are either on or off. A digita input is
recognized by a drastic changein voltage. The G100 is sourcing 5 voltsto the
digital input pins. To send asignal to Mach through the G100, simply ground the 5
volts coming from that pin. This“sinks’ the voltage to ground lowering it to O to
make the necessary change in voltage to be recognized as active, in this case
“active low”. In the picture below, you see that | have pins 17, 18, and 19 in two
positions each. These are my home switches during the homing routine and my
limit switches when not in homing.
orts & Pins x|

Port Setup and Axiz Selection I botor Outputs  Iput Signalz IEIutput Signalsl Encuder!MF‘G'sI Spindle Setupl Milletiu:unsI

Signal Eriabled | Port # | Pirt Murnber | Active Low | Ernlated | Hukkey \jl
S+ of 1 17 of & 0
s of 1 15 of o 0
% Homs e 1 17 wf o i
T of 1 15 h of 4 0
. o 1 15 of 4 i
¥ Horme e 1 18 wff 4 i
T4t o 1 19 e & i
T e 1 15 o 4 a
7 Hame of 1 19 e % 0
B ++ i 0 0 o 4 0
i by n n ar g n :.l
Ping 10-13 and 15 are inputz. Only theze 5 pin numberz may be uzed on this screen
Automiated Setup of Inpts

] | Cancel | Aoy |

6.1.4.2 Analog I nputs
Analog inputs are varying voltage signals. They can perform a broad range of
functions depending on the voltage they are being supplied with. One of the
greatest things about them is that you can use one analog input to perform multiple
functions. They work very well for a number of things but my favorites are FRO
(feed rate override) and SRO (spin rate override). To get full use of analogs, you
will most likely need to create or edit your macro pump. If you need help with the
macro pumps, thisis agood place to look.
http://www.artsoftcontrol s.com/forum/index.php?board=29.0 | hope that in the
very near future you will be able to use the Brainsin Mach aswell. Hereisalink to
an intro video on brains.
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http://www.artsoftcontrol s.com/Videos/M ach3%20V i deo%20Sel ecti ons/M ach3%20V ideo%20S€]

ections.html | have attached an example macro pump that | use for my FRO.

| F‘IugI;CcuntrDI Help:

'macropump.mls MyGrex
FeedOV Pot=Getlnput(124)
FeedPercent=(FeedOV Pot/32768)
FeedOver=(300* FeedPercent)
SetOEMDRO(821,FeedOver)
FeedOver=10+(190* FeedPercent)

To use the analogs in a macro pump you will need to know their modbus register
numbers. | have attached a picture to help explain. Y ou can go to the G100
monitoring and config pages by clicking on the Plugin Control tab at the top of
Mach.

G100 %2,03.00 Config
G100 Monitoring

G100 Monitor Page £
?;mute ms in I:uuFFErI 1Current Rake G 100 Eunﬁg‘ Pageﬁl
Tatal ms Buffer. Time
E 2o Modbus; Spinde Contr
GO0 Pim Register] «.
Encoders Analogue ot Analogue In N Nllll'lbﬂl' Spffde m‘e 'J-tllt on
o [0.00 [1.02 | 4L 124 0 Andlogue |
v o [0.00 [0.00 '| 1 125 C Andlogue 2
z |3 { 0.00 [0.00 |' 2 126 r Andlogue 3
a [o [0.00 {0.00 2 127 9 Anabgue 4
N C— (" Mo Andogue outp
< Io [ Turn off Analogue with Spinds
Close |
6.1.4.3 Encoder/M PG | nputs

Chaoticone

Encoders and MPGs (Manual Pulse Generators) use the same pins on the G100.
For each of the six axis|abled on the G100 you have the following pins for
encoders and MPGs. They are CH-A (channel A), CH-B (channél B). You may use
the CH-1 (index) for your encoders. Y ou can aso pick up the 5 volts and ground
from the pins marked as such for each axis. Here is an example of how to set up a
MPG for use through the G100.
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—General Parameter Block - -
wiuw s currently running DLP Firmware,

FPG& Firmware 1D l g

Board 1D | 3
Date Code; | 77040200

Max malE: I 1
# of Axis| I 63
# of Inpuks: I 22

# of Dutputs: I 16
# of &na Inputs: | 4

# of Ana Qutputs; I 4

Current verbosity Level; i_

Contralizr Ixarach Caontrols, Woodland, Ca

:[p.qddr;] 19z , 168 , 100 , 5

NetMask:l 255 , 255 , 255 . O

[oHecp -]

Mt Flags:

Read Fram File |

X
—Current Axis Setup ~Spindle Control
C o Covasis O 2 Spindle Analogue oukput on
& analogue 1
4 A-fdis (O B-axis 7 C-Axs T Analogue 2
" Analogue 3
Pulse Mode | 509 Duty-active High =) - analogue 4
1 Mo Analogue oukput
Encoder Control | Quadrature -
Bt I ‘J [~ Turn off Analogue with Spindle
—=2047 - 2047

External Increment Il
Il_- GCode Ling lookahead | 50

Internal Incrment

Ercader
Maximum Frequency: | 65khz - MPE#1 A X
MPGE#2 I Mone vl
Maxwel in ISkepsims I 1000
MPE#S | Mane vl

Max fce in I5Tepsims I 1.953125
A5C 30 control

—iC¥ Parameters |

Y Hadius 0.05 0 = aubomatic SlowPrecise FastfSmooth
Max Deviationg 0.1
Flash ko 3100 | QK |

In the Current Axis Setup section, you see that | have selected the A-Axisto wire
the MPG to. | have CH-A and CH-B on the MPG wired to the pins CH-A and CH-
B for the A-Axis. | have also chosen my Pulse Mode and Encoder Control type
from the drop down menus.

—Current Axis Setup
O w-fis T Yebods O Z-fxis

f A-fxis © Bodxis © C-pxis

Pulse Mode  [s0% Duty-Active High = |
Encoder Control | Quadrature |
~-2047 - 2047

External Increment I 1
I 1
| B5Khz |

Maxiel in I5teps/ms I 1000
Max Acc in ISTepsims I 1.953125

Intermal Incrment

Maxinum Frequency'

—Spindle Conkral

x|

Spindle Analogue output on

" nnalague 1
" analogue 2
" analogue 3
 analogue 4
Mo Analogus output

I Turn off Analogue with Spindle

—CW Parameters

Ch Radius 0,05

Max Deviationl 0.1

0 = automatic
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i_ode Line lookahead | 50

Encoder

MPG#L I A 'I
MPGRE I Mone [:E YI
MPG#3 | MNone "I

&85 30 corkrol

SlowsPrecise Fastismookh

Flash to G100 ok
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Once thisis done, you need to flash the G100 for these settings to take effect. In the
picture below, you see that MPG #1 is enabled, the ports are set to port 1 and the
pins are set to 0. On the right side you see the MPG page (press your tab key to
open and close the MPG page). It is set to step/Velocity Mode, Cycle Jog Step is
set to .001 and the X-axis is selected. Y ou will have to play with your mode
selection to get the results you desire.

L
3
i
Port Setup and Axis Selection I MotorDutputs.I InputSignalsl Dutput Signals - EncoderdMPG's | Spindle Setupl MiIIUptionsI :
"
Signal Enabled ‘ & -Park # ‘ & -Pin # ‘ B -Part # ‘ E -Pin # Counts/Unit | Yelacity ‘ f
W [
Encoderl u] o o 1] 1.000000 100.000000 ]
i
Encoderz ' u] 1] o o 1.000000 100, 000000
o I ] ! W
Encoder3 o 1] u] 0 1.000000 100, 000000
Encoderd ' ul o o o 1.000000 100,000000
MPG #1 r&’ 1 1] 1 1] 4.000000 302734375
MPG #2 ' u] 1] o % o 1.000000 100, 000000
4 ' ' ' L
MPG #35 o 1] u] 0 1.000000 100, 000000
b
0K | Cancdl | b |
PRLLLL A0,
e P ™1 H +nooon me [0

. At this point you should go to go to Function Cfg's at the top of Mach and choose
calibrate MPGs. Follow the instructions an you should be able to tune your MPG
with no problems.

J|Funu:tiu:un Cho's Wiew Wizards Ope
alibrate Spindle. ..

= Serial Monitar

ScrewMapping %

Setup Serial ModBus Conkral
Setup TCP Modbus

Formulas
Fonts

Reset Device Sel..

6.1.5 Output Signals

Outputs are signals that are being sent from Mach. There are two types of output signals
the G100 and Mach can use to perform many functions. | will try to cover the following in
this section, Digital (thisincludes Motor Outputs) and Analog.

6.1.5.1 Digital Outputs
Digital outputsarejust asigna. They are either on or off. Motor Outputs may pulse
at avery high frequency but they are till either on or off. A digital output is
recognized by adrastic change in voltage. The G100 sends 5 volts out to the device
being controlled. The digital outputs are labeled 1-16 on the G100. The Dir and
Step pins for each Axis on the G100 are also digital outputs. A good example of
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using adigital output would be controlling arelay that turns a coolant pump on and
off. You would wire the control voltage for the relay to an output pin on the G100.

Fort Setup and Axiz Selection I MMotor Dutputs I Input Signals  Dutput Sigrals I Encoder/tPGE's I Spindle Setup I il Dphions I

Sigral Enabled | Pork # | Piri Murnber | Bickive Low -
Gigit Trig a o o 4
Enablel = 0 16 w
Enablez i o 0 k1
Enables a o 0 u
Enabled 4 ] ] ar
Enables af o o &
Enables a o o 4
Cutput #1 wf 1 g % o
Cbput #2 e 1 14 g
Oiukput #3 el 1 16 ' g
Cubput #4 w 1 3 o ~|
Ping2-9.1. 14,16, and 17 are output pins, Mo other pin numbers should be wused.
Ok, I Cancel I Appli |
6.1.5.2 Motor Outputs
Motor Outputs are digital signals that can be pulsed at very high speeds. They are
marked on the G100 as DIR (Direction) and Step. They will be wired to your
drives. The direction pin tells your drive one of two things, you aretraveling in a
forward or reverse direction. The only time their status changes, is when you send a
command to change direction. It will be high for forward and low for reverse or
vice versa. The Step pin issimply sending asignal to the drive telling it to produce
one step. Therate the pulses are sent at is dictated by the rate (speed) you are
commanding through Mach. When setting up your Motor Outputs, there is no need
to worry about pin numbers. Aswith all other settings for pins on the G100, set
your port to port 1 and enable the axis. -
Fort Setup and Axiz Selection kotor Outputs l lhput Sighals I Dutput Signals ! EncodertFG s ! Spindle Setup I rill Dptionzs I
Signial Enabled Step Pin# Duit- Pima Dit Lowsbckive | Step Lows Ac. .. | Skep Port Ciir- Pork |
xobxis Egl o a ' ' 1 1
' N A sg o o ' - ' 1 1
[] Z Phxis o u} [% u] ' ' 1 1
A fis g o -D ar g ] o
B @i ' o u] ' ' 1 1
£ i Axis ' .D a ' ' ] -D
Spindle & u} u] 4 g u] u}
Ok I Cancel | Apply I

Page 28 of 32 Chaoticone



Mach 3

G100 Setup Guide

6.1.5.3 Analog Outputs
Analog outputs are varying voltage signals. A good example of adevice using an

analog output from Mach isaVFD (Variable Frequency Drive) At present, an

9/19/2007

analog output for aVFD isvery simple to set up. Thisis covered in the very next
section. Other analog outputs will need to be controlled using the macropump. For

more information on the Analogs and macropumps, refer back to section 6.1.4.2,

Analog Inputs

6.1.6 Spindle Setup

To set up your spindle to be controlled by an analog output you should only have to do 2

things. Go to Config, Ports and Pins, Spindle Setup and enable ModBus Spindle

Engine Configuration.., Porks & Pins

Port Setup and Axis Selection I hd otor O utputs I Iput Sighals I Output Sighals I Encoder/MPGE's Spindle Setup I hdill Options I

—Relay Control
[T Disable Spindle Relays
Clockwize (M3 Output & |1
CEw (k4] Outpat & 4

Output Signal #'= 1-6

= Flood Mist Contral
I~ Disable Flood/Mist relays.

Mist. BT Cutput # |4
Flood M8 Output # [2
Output Signal #'z 1-6

= Motar Control

[ Use Spindle Mator Dutput
¥ Euhd Contral
[ Sep/Dir b atar

Pt Baze Freq. 15

Finimum Phadhd I'I =

— Special Functions
[ Use Spindle Feedback in Sync Mode:
[ Closed Loop Spindle Control

P fozs I | o o3
[ Spindle Speed Averaging

— ModBus Spindle - Lse Step/Dir as well

Max DT Count I‘I E380 [%

¥ Enabled Reg|G4 B4-127

— General Parameters i~ Special Options, Hsually OFf
[elay Spin U I
Loien pln. i L Secands [T Hobwire Heat for Jog
G sian ShU LI 1 Seconds [ Laser Mode. freq
L Drslay Spind DOWH - [4 Seconds [ Torch Yol Corteol
CCw Blelay Spin DOWH - [4 Saconds
¥ Immediate Relay off before delay

OF. I Cancel

Next, go to Plugin Control and choose which ana og output you want to use for your

spindle control. Study the picture below to decide which analog output you have wired it

to.

G100 config. PageX|

Modbus
GO0 IPfm  Register
Nmmnlperr Number

~ Spindle Control
Spindie Analogue output on

@ Bndogue |

(" Analogue 2

(" Anakogue 3

(" andlogue 4

" No Analogue output
[~ Turn off Analogue with Spindle

1) 124
il 125
2 126
3} 127
Chaoticone
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Flash the G100 and exit.

6.2 Motor tuning
The settings you will be dealing with in Motor Tuning are the same as with any other hardware
with afew exceptions. Y ou will generally be able to tune for higher acceleration rates and the step
and direction pulse length will be 0. One of the key features of the G100 is that you can send step
pulses at 4 MHz. Thisis especially good for those running alarge number of steps per at high
speeds. Letslook at steps per for aminute. Here is how you do the math. | will give you mine as
an example. What we need to know is how many pulses from Mach will it take to move the
machine 1 of your units? (inch or mm) Mineisininches. 1 inch = 10,000 pulses on mine. Thisis
how | came up with the number. My steppers have 200 pulses per revolution. ( 360 degrees
divided by 1.8 degrees = 200 ) Micro stepping = 10. So 200 X 10=2,000 Motor to screw gearing is
1-1. S0 2,000 X 1=2,000 Screw lead is .200 of an inch. My screw will have to turn 5 rounds to
move the nut 1". 1.0 divided by 0.200=5. So 2,000 X 5=10,000.

Motor Tuning and Setup x|

i~ fis Sehection —

| Melociky |
X-AXTS MOTOR MOVEMENT PROFILE
196 608 [ whxis

@ 176947 '

=

Z 157286 | ¥ Axis

= [

= 137626

[k}

= 7 965

o

% 95.304

= 786432

I sgagd

[}

2 39326

ak}

> {96608

0 .
i} .05 0.1 015 0.2 0.25 0.3 0.35 0.4 045 0.5
Time in Seconds
l
Accel i
Yelocity Acceleration Step Pulse  Dir Pulse afyEAATE SET TINGS
Skeps per In's.or mrm's perrmin.in's o mm's/sec)sec 3's 1-5us 0-5
| 10000 ]90 | g | 0,023311; ||:| ||:| Canicel I oK J

Now that we know our Steps per, we can do the math to find out what frequency range we will
need to set the G100 to. | want to be able to travel at 100 IPM (inches per minute). Steps per =
10,000 * 100 (IPM)= 1,000,000/ 60 (Seconds in a minute)= 16,666 / 1,000 = 16.666 KHz. This
means that | will need to set the G100 to the next higher Maximum Frequency. 32 KHz is good
for this set up. If | needed a pulse rate of exactly 32 KHz | would choose the 65 KHz mode.
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Maximum Frequency:

4
Maxvel in ISteps)|

¥ Radius 0.05

Mazx Deviationl 0.1

Mazx &cc in I5Teps|s00khz
256Khz
- C\ Parameters 1Z8khz

65khz

Flash the G100 and exit.

6.3 General Config.

9/19/2007

All settingsin General Config. will be the same as with any other hardware. At one point the
setting “ G100 Adaptive NurbsCV” effected the performance of the G100. The setting has not been
removed form the page yet but its code has. It will be removed all together at some point in the

future.

Gzeneral Logic Configuration

- G20.G21 Cortrol
[ Lock DRO to setup units

—Editor

GCode Editor Browse |

— Tool Change
" |gnore Tool Change
£ Stop Spindle. % ait for Cycle Start,
" AutoT ool Changer

—&ngular Properties
Unchecked for Linear

¥ i is Aingular
V' B-tiiz is Angular
V' Citwiz is Aingular

— Pam End or-M30 or Fewind
™ Turn off all outputs

[ E-Stop the sustem

IV Perfom G32.1

™ Remove Tool Offzst
v Radiuz Comp Off

V' Turn Off Spindle

I\Windows\N atepad.exe

— Startup Modals
I Usze Irit Sting on ALL "Fesets"
I nitialization String

D

i~ Mation Mode =
| € Constant Welocity % Exact Stop |

- Distance Made ——— - W Made————————
& Absolute  Inc |f"' Ahsolute & Inc |

—&chive Plane of Movement—
| G oRy Cvz f‘><-z|

~ M1 Contral
‘ v Stop on b1 Command

— Serial Output

BRIt Stop © 7Bt 2510p

ComPart # ﬁ- BaudRate iSBDD

— Progrann Satety

[ Program Safety Lockaout
Thiz dizables program translation while the
Extemal Activation #1 input iz activated.

—Jog Increments in Cucle Mode-

Paosition 1 itl_‘
!r
gD.D‘I

e 0.001

in:'iac:entlea0 WL

Continous Jog
selection. 101
0.m

.00
Pasition 100 {0.0001

ER

— Shuttle Wheel Setting
Shuttle Accel

0.0041 Seconds

[~ Inputs Signal Debouncing/Moise rejection—

Diebourice Interyal] 1000
¥ 40us

Index Debounce I‘] ooa

- General Configuration
[ Z'iz 250 on Output #6
¥ Home Sw. Safety

Look&head

iED Lires -

[~ UDP Pendent Contral

[ Run Mac Pump

I ChargePurip On i EStop
IV Persistent Jog Mode,

IV FeedDverRide Persist

[~ Mo System Menuin Mach3
W UseKep Clicks

™ Home Slawve with Master i
[ Includs TLO in Z from G31

— Fotational —

[ Rot 360 oliover

[ Arg Shot Rot on GO
V¥ Rotational Soft Linits

& Sereen Control

¥ HiFes Scieerns

V' Bowed DRO's and Graphics
V¥ Avto Sereen Enlarge

¥ Flash Erors and comments,

v Dizable Gouge/Concavity Checks
[~ GO4 Duwell in ms
IV UseWwatehDiogs
[~ Debug This Run
V' Enhanced Pulsing
I &llow wave Files
™ allow Speech
[~ Set Charge Pump to Skhz
far Laser standy level
v NoFRO on Queve

I1DU Turn Manual Spindle Incr,
I1 1] Spindle 0V increment

¥ Caontral

[ Plasma Mode

[~ OV Dist Tolerance |150

I G100 &daptive NurbsCy
Stop W on angles » I-D— Degrees

Units..

|—Axis DRO Properties
|

" Tool Selections Persistent.
V' Dptional Offset Save

[V Persistent Dffsets

V' Persistent DROs

v Copy GE4 fram G59.253 an startup

6.4 Homing / Limits

Ok |

Homing and Limits are set as with any other hardware. The first column on the left that you're
allowed to change is Reversed. This dictates which way your axis will move when given a+ or —
command. The second column is Soft Max. Thisis how close your soft limits will alow your axis
to get to its home switch before coming to a complete stop. The next column is Soft Min. Thisis
how far your soft limitswill allow your axis to travel before coming to a complete stop. The next
column is Slow Zone. Thisisthe distance from your Soft Max and Soft Min point that the soft
limits start slowing your axis preparing to come to a complete stop. The next column is Home Off.

Chaoticone
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Y ou can enter avalue hereif you would like for your axisto go a certain distance from the home
switch after it seesit when you give it aref home command. The next column is Home Neg (
Home Negative). If you check this box it will home the axisin the negative direction rather than
the positive. The next column is Auto Zero. When thisis checked for an axis it will zero your
DRO once it has finished homing that axis. The next column is Speed %. This sets the speed at
which your machine will travel during the homing routine. It is a percentage of your Max

Velocity.
Motor Home,/SoftLimits x|
Entries arein setupurnits,
B Reversed | Soft Max Sofk Min Slow Zone | Home OFF.  |Home keg | Auto Zero | Speed S
x ef -0.25 -26.50 1.00 0.0000 4 of 20
i 4 -0.03 %-ID.BD 1.00 .EI.EIEIEIEI & f 20
Z 4 20,00 -20,00 0,13 :EI.EIEIEIEI & of 20
& i 100,00 -100.00 1.00 [ 0Lo00a o of 20
B 4 10000 10000 100 10,0000 & of 20
C r 100.00 -100.00 1.00 0.0000 ' f 20

—1E28 hiome location coordinates
# |0 4 |o
¥ |0 B |0

Z |o € |o — I

7. Known Issues

9/19/07 Probing is not working.
9/19/07 You must ref. all axis home before limits work as they should.
9/19/07 FRO does not work as it should.

8. Revisions List

9/19/07 First release of the G100 Setup Guide.

9. Trouble Shooting
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