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License Agreement

Before using the HICON and accompanying software tools, please take a moment to go thru this License
agreement. Any use of this hardware and software indicate your acceptance to this agreement.

It is the nature of all machine tools that they are dangerous devices. In order to be permitted to use HICON on any
machine you must agree to the following license:

| agree that no-one other than the owner of this machine, will, under any circumstances be responsible, for the
operation, safety, and use of this machine. | agree there is no situation under which | would consider Vital Systems,
or any of its distributors to be responsible for any losses, damages, or other misfortunes suffered through the use
of the HICON board and its software. | understand that the HICON board is very complex, and though the engineers
make every effort to achieve a bug free environment, that | will hold no-one other than myself responsible for
mistakes, errors, material loss, personal damages, secondary damages, faults or errors of any kind, caused by any
circumstance, any bugs, or any undesired response by the board and its software while running my machine or
device.

| fully accept all responsibility for the operation of this machine while under the control of HICON, and for its
operation by others who may use the machine. It is my responsibility to warn any others who may operate any
device under the control of HICON board of the limitations so imposed.

| fully accept the above statements, and | will comply at all times with standard operating procedures and safety
requirements pertinent to my area or country, and will endeavor to ensure the safety of all operators, as well as
anyone near or in the area of my machine.

WARNING: Machines in motion can be extremely
dangerous! It is the responsibility of the user to design
effective error handling and safety protection as part of
the system. VITAL Systems shall not be liable or

responsible for any incidental or consequential damages.
By Using the HICON motion controller, you agree to the
license agreement.

© 2021 Vital Systems, Inc. 3 www.vitalsystem.com
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Introduction

IMPORTANT
This document makes the assumption that the reader has thoroughly
reviewed the HICON User Manual, has completed the proper hardware

setup, and possesses basic knowledge and understanding of Mach4
CNC Software.

This document DOES NOT serve as a primer or tutorial for the use of
Mach4. As such, readers without basic understanding of Mach4, and
other software components not associated with Vital System Inc. are
advised to consult the appropriate user manual or software vendor.

This document only covers integrating the HiCON Controller with
Mach4 Software.

Mach4 CNC Software is an off-the-shelf Milling and Lathe machine control software. The trial version of the
software can be downloaded from www.machsupport.com

The HICON board can be integrated with Mach4 to form a high performance machining center. The HICON
Software Tools provide the necessary drivers and configuration files to interface with Mach4 software.

NOTE: Several notes such as this can be found throughout this document which list important key points and

© 2021 Vital Systems, Inc. 4 www.vitalsystem.com
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Initial Setup

Identify the Controller

Over the decade Vital System has made the HiCON platform reliable and has developed multiple motion
controllers for multiple applications. It is important to identify your controller as some controllers have additional
capabilities that other controllers may not have. This document covers all the settings across all of our motion
controllers.

List of currently supported Motion Controllers.
e HiCON Integra 7866 (Industrial Applications)
e HiCON DSPMCv3 (Flagship - Industrial Applications with analog and stepper capability with 96 I/O points)
e EtherCAT EC01 Motion Controller (Industrial Applications)
e HiCON Integra 7766 (Industrial Applications)
e HiCON Mini 77E4 (low-cost Hobby Use and Industrial Applications)

We also have 3 other motion controller that we customize for our OEM partners. Any advanced feature that we

implement or a bug we fix gets propagated across all our motion controller for maximum compatibility and reliable
motion control system.

Mach4 Setup

To install Mach4 on the target machine, please follow the steps below.

1. Download and install the Mach4 application from the machsupport website.

2. If a Mach4 Hobby or Industrial license was purchased from Vital System Inc. You should have received an
email containing a registration code to redeem the license.

3. Further instructions for licensing your Mach4 copy may be found within the aforementioned email.
Licenses may be registered on up to 5 PCs.

4. Once Mach4 has been successfully installed, the HiCON plugin must be installed to facilitate
communication with the HiCON unit.

NOTE: Documents and User Guides for Mach4, supported GCode commands, and lua scripting may
be found in the “Docs” folder in the Mach4 install directory (usually C:;/Mach4Hobby/Docs).

Additionally, the Machsupport forum may also be consulted for information. Product feedback and
suggestions may also be posted on the forum.

© 2021 Vital Systems, Inc. 5 www.vitalsystem.com
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HICON Mach4 Plugin Setup

To setup the HICON plugin with Mach4, please follow the steps below.

1. Download the Mach4 HICON plugin available on the controller page.

2. Open the zip file and the plugin files “M4HICON.m4pw”and “M4HiCON.sig” can be found within.

3. To use the HICON plugin for Mach4, extract or copy the “M4HICON.m4pw” and “M4HICON.sig” files to
the Plugins folder in the Mach4 install directory (usually C:/Mach4Hobby/Plugins).

4. To launch Mach4 with HICON plugin, double-click on the “Mach4GUl.exe” software icon on the desktop

(or Mach4 install folder).

5. Enable the HICON plugin by opening the “Mach4 Configuration” window (“Configure->Control” at the top
of the Mach4 main window). The list of currently installed plugins can be viewed under the “Plugins” tab.
Make sure the HiCON plugin is enabled (green check as shown below). Click “Apply”, then “OK”.

NOTE: Enabling/Disabling plugins will only take effect after Mach4 is restarted. If enabling the HICON
plugin for the first time, restart Mach4 now.

& Mach 4 - Industrial

File VWiew] Configure |Diagnostic Wizard
Select Motion Dev...
Contral...
Curren Plugins... >
PMC...
[E—— |
Zero
0]
Zera
Z
Zero
A

De-Ref.
All Axes

G ...  MDI

© 2021 Vital Systems, Inc.

Control Configuration

Defaults General Plugins Motors  Axis Mapping Homing/SoftLimits In

Enabled Description Version
1 |uf Core - Newfangled Solutions 4.2.0.4476
2 uf HICOM (v2.30.17) - Vital System Inc. 2,507 I
3 | uf Keyboard Inputs - Newfangled Solutions | 4.2.0.4476
4 uf LUA - Newfangled Solutions 4.2.0.4476
5 | wf Meodbus - NMewfangled Solutions 4.2.0.4476
6 |uf Regfile - Newfangled Solutions 4.2.0.4476
7 W Serial - Newfangled Selutions 4.2.0.4476
8 ¥ Surface Map - Mewfangled Sclutions 4.2.0.4476
9 ¥ ShuttlePro - Mewfangled Sclutions 4.2.0.4476
10 | 8 Sirnulator - Newfangled Solutions 4.2.0.4476
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NOTE: Some motion device plugins may interfere with each other. It is advisable to disable, or even
remove other motion device plugins that are not being used.

6. The “HICON Plugin Configuration” window can be accessed by going to the Mach4 main window, then the
following menu sequence (from the top of the main window) “Configure -> Plugins- > HICON".

& Mach 4 - Industrial

File View Configure Diagnostic Wizard Operator Help

g Select Motion Dev... : :
{Program ics | Probing | Offsets | Trace
........................... Control... _
Curren Plugins... b HICOM (w2.50.17) - Vital System Inc.
PMLC... Keyboard Inputs - Newfangled Sclutions
| - ' Modbus - Mewfangled Solutions
E\Efm ‘ . Regfile - Mewfangled Solutions

I 7ern |

NOTE: Take note of this procedure to access the HiCON Plugin Configuration as a large amount of
operational parameters are configured from the HiCON plugin screen.

© 2021 Vital Systems, Inc. 7 www.vitalsystem.com
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Starting Mach4 with HICON

If the steps in the plugin setup were followed correctly,
you should be provided with the dialog box to select
the motion device with the HICON as an option on
Mach4 startup. Make sure this plugin is selected and

click ‘OK’. (See image to the right)

Select Motion Device

Select the motion control device.

Changing the motion control device will destroy any existing
axis to motor mapping and motor tuning.

WARMING!

HICOM - woarwe VITALSYSTEM. com

[ ] Ethercat Device
[ ] Ethercat Device
[ ] Ethercat Device
[]Ethercat Device
[]Ethercat Device

oK

Cancel

Apply

NOTE: Mach 4 must be restarted when the current motion
device is changed or a new one is selected.

The “Select Motion Device” window can also be accessed from the “Configure” menu item (top menu in the main
window), then “Set Motion Device...”

&
File View | Configure | Diagnostic  Wizard Operator
Program Run | Tool Path | Machine Diagnostics Offsets | Trace

Current Positions | Prog raf

De-Ref.
All Axes

Select Motion Device

Select the motion control device.

WARMING!

Changing the motion control device will destroy any existing

axis to motor mapping and motor tuning.

| B M |

© 2021 Vital Systems, Inc.
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[ ] Ethercat Device
[] Ethercat Device
[] Ethercat Device
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[] Ethercat Device
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Make sure the HICON is powered up and properly connected on the network with a good quality CAT5e Ethernet
cable. Mach4 will automatically search through all networks for any HICON and, if successful, will display a status
message containing information for the currently connected HICON. (See image below).

& Mach 4 - Industrial - m} >
File View Configure Diagnostic Wizard Operator Help

Tool Path | Machine Diagnostics | Probing = Offsets | Trace

Tool Path

Current Positions | Program Extents

Zero n
L= 0.000
Zero n
L= | -0.001
Zero n
L= i 0.0010
Zero
B 0.0000
Machine | I | Distance | I
All Axes Coordinates ToGo
G... | MDI
Control Feed Rate (G Rapid Rate (C File Ops | Run Ops = Tool Path Ops | Jogging Tool Infermation Spindle
0.00 Current Tool Change 0
FRO% RRO% Current File Cycle Time  00:00:00.00 Toal ) SRO%
l AdieDOMel#  Q —
- | Load | | Load Recent | | Load ‘ | Load Last | Active H Offset #: 0 I
G Code G Code Wizards Wizard
| Edit | | Close | N EEEN i
- G Code GCode Ad

G Code
Y o SoftLimit
[o% |[=] [o% ][] Line: 1 Oniof [

G1 G17 G90 G91 1 GI4 G20 G40 GA9 GBO GI8 G50 G67 GI7 G54 GB1 GBS G15 G40 1 I This message indicates that the HICON unit is now connected to Machd |
[ nistoy  |HICON Plugin: 2.50.17, Board: 3050, Serial: 14AC7B, FW: 521 FPGA: A050, IP- 192.168.0.95 Frofile: EtherCAT | screen wxd set

NOTE: If you do not see the status message in the image below, then the plugin has not connected with any
HICON on the network.

"/

e Refer to the controllers user manual to resolve network connection issues or how to change the PC’s
network adapter IP address.
e Refer to the “VSI Device Manager User Manual” to change the HICON IP address.

e The HICON and PC IP addresses must be located on the same network.

© 2021 Vital Systems, Inc. 9 www.vitalsystem.com
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Mach4 Configuration

Open the Mach Configuration window click on “Configure”, and then “Mach...” from the drop-down menu at the
top of the Mach4 main window.

& Mach 4 - Industrial

File Viewy Configure |Diagnostic Wizard

.. —-———
E— Select Mation Dev...
Program
........................... Control..
Curren Plugins... >
PMC...
Control Configuration >

Defaults General Plugins Motors  Axis Mapping  Homing/Softlimits Input Signals  Output Signals  Analog Inputs |

Default Modes

Machine Setup Units Arc Center Mode Spindle Mode

® Inch () Metric O Absolute (® Const, RPM

Control Mode ® Incremental O Const. Surface

Ml v = Feed Mode Initialization Codes

Unite Mode O Per Rev. | G40 G52 X0 Y0 Z0 AD BO CO |
(®) Inch () Metric © Per Min. | G92.1 Ges ‘

Active Plane

Traverse Mode

@ Rapid () Feed @xy Ovz OxZ

Cycle Retract

Motion Maode

Initial Z
(®) Constant Velocity @) Initia
() Exact Stop () Rapid Plane

log Units Mode
(®) Follow Units Mode

) Inch
() Metric

Distance Mode
(®) Absolute

() Incremental

0K Cancel Apply

From here, click on the “Input Signals” tab, or the “Output Signals” tab to configure the Digital /O Settings.

© 2021 Vital Systems, Inc. 10 www.vitalsystem.com
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NOTE: It is imperative to setup the necessary ESTOP and limit switches before arming the machine.
Failure to follow correct safety guidelines may result in personal injury or damage your machine in
the event of a fault.

Digital 1/0O

When it comes to mapping Digital I/0O you can map either to on board I/O by selecting the device HiCON.
For EtherCAT motion controller (EC01) you can map to one of the digital I/O from the EtherCAT device along with
onboard I/0.

On Board Digital I/0

To map a Mach4 signal to a HICON Digital I/0O, the selected device must be set to “HICON”, and the Input/Output
name set to one of the available Digital I/O from the dropdown menu. (See image below).

NOTE: It is highly recommended to first set up the ESTOP and limit switches before attempting jogging (or
motion in general) on the machine. Global ESTOP mapping is P14 Input 15.

The following section provides a reference when mapping Mach4 Signals to the physical I/0 on the HiCON.

.
Mach Configuration

| General | Motors | Axis Mapping | Homingx’Sof‘tLimits| Input Signals | Output Signals | Spindle | Tool Path|

Mapping Enabled Device Input Name Active Low
HIiCON [P11] Input 0

HICON [P11] Input1

Input #0

Input #1
Input #2
Input #3
Input #4
Input #5
Input #6
Input #7
Input #8
Input #9
Input #10
Input #11
Input #12
Input #13
Input #14
Input #15
I Input #16
Input #17

€% 5 B0 B N N B N NN NN NNXXAA
€ % 8 8 ¢ X 8 N N N N N ¥ ¥ N ¥ N X

. man

| | 0K | | Cancel | | Apply |

© 2021 Vital Systems, Inc. 11 www.vitalsystem.com
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Mapping Mach4 Inputs to HICON Digital Input Pins

The following table shows the mapping from HICON Mach4 inputs to the actual digital input pin numbers available

on the HICON board.

Mach4 Input HICON OEM J8 HiCON Integra EtherCAT ECO1 HiCON BASIC Macro
Input Pin Onboard Input Onboard Input J8 GetPin() Index
[P11] Input O 10 J14, INPO 11,0
[P11] Input 1 11 J14, INP1 11,1
[P11] Input 2 12 J14, INP2 11,2
[P11] Input 3 13 J14, INP3 11,3
[P11] Input 4 14 J14, INP4 11,4
[P11] Input 5 15 J14, INP5 11,5
[P11] Input 6 16 J14, INP6 11,6
[P11] Input 7 17 J14, INP7 11,7
[P11] Input 8 18 J13, INP8 J8, INPO 11,8
[P11] Input 9 19 J13, INP9 J8, INP1 11,9
[P11] Input 10 20 J13, INP10 J8, INP2 11, 10
[P11] Input 11 21 J13, INP11 J8, INP3 11, 11
[P11] Input 12 22 J13, INP12 J8, INP4 11,12
[P11] Input 13 23 J13, INP13 J8, INP5 11,13
[P11] Input 14 24 J13, INP14 J8, INP6 11,14
[P11] Input 15 25 J13, INP15 J8, INP7 11, 15
Mach4 Input HICON OEM J9 HiCON Integra 7535 Breakout Board HiCON BASIC Macro
Input Pin J7 Input Pin Input GetPin() Index
[P12] Input O 10 10 0 12,0
[P12] Input 1 11 11 1 12,1
[P12] Input 2 12 12 2 12,2
[P12] Input 3 13 13 3 12,3
[P12] Input 4 14 14 4 12,4
[P12] Input 5 15 15 5 12,5
[P12] Input 6 16 16 6 12,6
[P12] Input 7 17 17 7 12,7
[P12] Input 8 18 18 8 12,8
[P12] Input 9 19 19 9 12,9
[P12] Input 10 20 20 10 12,10
[P12] Input 11 21 21 11 12,11
[P12] Input 12 22 22 12 12,12
[P12] Input 13 23 23 13 12,13
[P12] Input 14 24 24 14 12, 14
[P12] Input 15 25 25 15 12,15

© 2021 Vital Systems, Inc.
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Mach4 Input HICON OEM J11 | HiCON Integra 7535 Breakout HiCON BASIC Macro
Input Pin J8 Input Pin Board Input GetPin() Index
[P13] Input O 10 10 0 13,0
[P13] Input 1 11 11 1 13,1
[P13] Input 2 12 12 2 13,2
[P13] Input 3 13 13 3 13,3
[P13] Input 4 14 14 4 13,4
[P13] Input 5 15 15 5 13,5
[P13] Input 6 16 16 6 13,6
[P13] Input 7 17 17 7 13,7
[P13] Input 8 18 18 8 13,8
[P13] Input 9 19 19 9 13,9
[P13] Input 10 20 20 10 13, 10
[P13] Input 11 21 21 11 13, 11
[P13] Input 12 22 22 12 13, 12
[P13] Input 13 23 23 13 13,13
[P13] Input 14 24 24 14 13, 14
[P13] Input 15 25 25 15 13,15

Mach4 Input

HICON OEM J12

HiCON Integra

HiCON BASIC Macro

Input Pin J10 Input Pin GetPin() Index
[P14] Input O 10 (J7, pin14) 8 14,0
[P14] Input 1 11 (J7, pin15) 15 14,1
[P14] Input 2 12 (J7, pin16) 7 14,2
[P14] Input 3 13 (J7, pin21) 14 14,3
[P14] Input 4 14 (J7, pin22) 6 14, 4
[P14] Input 5 15 (J6, pin23) 13 14,5
[P14]Input 6 16 (J6, pin24) 9 14,6
[P14] Input 7 17 14,7
[P14] Input 8 18 14,8
[P14] Input 9 19 14,9
[P14] Input 10 20 14, 10
[P14] Input 11 21 14,11
[P14] Input 12 22 14,12
[P14] Input 13 23 14,13
[P14] Input 14 24 14, 14
[P14] Input 15 25 7737 Estop Status 14, 15
© 2021 Vital Systems, Inc. 13
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Mapping Mach4 Outputs to HICON Digital Output Pins

The following table shows the mapping from HICON Mach4 outputs to the actual digital output pin numbers
available on the HICON board.

Mach4 Output HICON OEM J8 HiCON Integra EtherCAT ECO1 HiCON BASIC Macro
Output Pin onboard Output onboard Output SetPin() Index
[P11] Output O 2 J15, OUTO J6, OUTO 11,0
[P11] Output 1 3 J15, OUT1 J6, OUT1 11,1
[P11] Output 2 4 J15, OUT2 J6, OUT2 11,2
[P11] Qutput 3 5 J15, OUT3 J6, OUT3 11,3
[P11] Output 4 6 J15, OUT4 J6, OUT4 11,4
[P11] Qutput 5 7 J15, OUT5 J6, OUTS 11,5
[P11] Output 6 8 J15, OUT6 J6, OUT6 11,6
[P11] Output 7 9 J15, OUT7 J6, OUT7 11,7
Mach4 Output HICON OEM J9 | HiCON IntegralJ7 7535 breakout HiCON BASIC Macro
Output Pin Output Pin board output SetPin() Index
[P12] Output 0 2 2 0 12,0
[P12] Output 1 3 3 1 12,1
[P12] Output 2 4 4 2 12,2
[P12] Output 3 5 5 3 12,3
[P12] Output 4 6 6 4 12, 4
[P12] Output 5 7 7 5 12,5
[P12] Output 6 8 8 6 12,6
[P12] Output 7 9 9 7 12,7
Machd Output HICON OEM J11 | HiCON IntegraJ8 7535 breakout HiCON BASIC Macro
Output Pin Output Pin board output SetPin() Index
[P13] Output 0 2 2 0 13,0
[P13] Output 1 3 3 1 13,1
[P13] Output 2 4 4 2 13,2
[P13] Output 3 5 5 3 13,3
[P13] Output 4 6 6 4 13, 4
[P13] Output 5 7 7 5 13,5
[P13] Output 6 8 8 6 13,6
[P13] Output 7 9 9 7 13,7
HICON OEM J12 HiCON Integra HiCON BASIC Macro
i LA Output Pin Relay Outputs SetPin() Index
[P14] Output O 2 14,0
[P14] Output 1 3 14,1
[P14] Output 2 4 14,2
[P14] Output 3 5 14, 3
[P14] Output 4 6 14, 4
[P14] Output 5 7 J12,RL1 14,5
[P14] Output 6 8 J12, RL2 14,6
[P14] Output 7 9 J12,RL3 14,7
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EtherCAT Digital I/O

To map EtherCAT I/O first make sure the relevant Digital I/O PDOs are selected and downloaded to the controller
along with importing the ECL project file to the plugin.

Each EtherCAT device which has its I/O mapped will be available under the drop down as shown below.

Control Configuration *

Defaults General Plugins Motors Axis Mapping Homing/SoftLimits Input Signals  Qutput Signals  Analog Inputs  Analog Outputs  MPGs  Tools  Sp ¢ |*

Mapping Enabled Device Input Name Active Low User Description o

Input #0 o o
Input #1 g o
Input #2 g o
Input #3 w [1] R88D1SNO4HECT200V400WServoDri + w
Input #4

= x HICON x
Input #5 w [1] R&D1SMO4HEC T200V400WServaDrive w

[2] RBEDY SNO4HEC T200V400WServaDrive

Input #6 x [3] R8801 SND4HECT200V400WServoDrive x
Inout #7 [4] RB8DYSNOTHECT200V100WServoDrive

L ¥ [5] AMAX485632chisolatedDigitalinput32ch ¥
Input #8 ' Keyboard '
Input #9 o o
Input #10 o g
Input #11 o g
Input #12 o o
Input #13 o o e
£ >

oK Cancel Apply
Control Configuration *

Defaults General Plugins Motors Axis Mapping Homing/Softlimits Input Signals  Qutput Signals  Analog Inputs  Analog Outputs MPGs  Tools  Sp ¢ | *

Mapping Enabled Device Input Name Active Low User Description o)
Input #0 4 o
Input #1 4 o
Input #2 i o
Input #3 w [1] RE2D1SMNO4HECT200V400WServoDrive v | 3
Input #4 .
np ¥ [0]Digital inputs x
Input #5 w [1]Digital inputs o
[2]Digital inputs
Input #6 x Gigitalinputs WK
A]Digital inputs
Input #7 [4]Digital inp
L ¥ [5IDigital inputs x
Input #8 o [6]Digital inputs i
[71Digital inputs
Input #9 4 [e]Digital inputs ¥
9|Digital inputs
Input #10 [#Digital inp
L ¥ [10]Digital inputs x
Input #11 4 [11]Digital inputs i
[12]Digital inputs
Input #12 4 [13]Digital inputs x
14]Digital inputs
Input #13 [14]Digital inp
— x [15]Digital inputs x o
e [16]Digital inputs E
[17]Digital inputs
[18]Digital inputs
[19]Digital inputs
[20]Digital inputs oK Cancel Apply
[21]Digital inputs
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Motor Parameters

On the “Motors” tab, enable the motors that will be used by checking the checkbox of the corresponding motor
to the upper-right of the window.

NOTE: The Motor Backlash SHOULD NOT be configured from this window. As such, it should always be set
to zero in this window. The motor backlash values are configured from the HiCON Plugin Window.

Because of the flexible nature of Mach4, the number of usable motors is determined by the number of activated
motors your controller has. ECO1 can have up to 12 motors activated. You can check the number of motor
activations under VSI device manager -> Activations tab. Additional motors can be purchased for your controller.

NOTE: These motors correspond to the motor config in the HiCON plugin config. As such, these parameters
are utilized by the HiCON plugin when generating motion.

The HiICON will only arm a motor if it is enabled from this window (checked, as shown below).
Also activate only the number of motors you need.

Control Configuration x

Defaults General Plugins Motors  Axis Mapping Homing/SoftLimits Input Signals  Output Signals  Analog Inputs |4 | *

Velocity (U/min)
-' ! ! . . ; Matori
Mator?
Motor3
CIMotord
[ Motors
CIMotars
[ MoterT
CIMotord
CIMotord
[ IMoterlD
CIMetorld
[ IMoter12
I Motor3
CIMotorld
I Motorls
IMotorls
[ IMoterl7
IMotorid
I Metor1s

-nan(ind}:0.000 . [.HI 00 00:4.000 Motar 0
Time in Seconds

Counts Velocity Acceleration Enable
Per Unit Units/Minute  Units/{5ec™2) G Force Backlash (Units) Reverse? Delay (ms)

I LR

oK Cancel Apply
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NOTE In the latest Mach4 version you also need to key in your counts per unit in the Aux Positions. Does
not matter if it is enabled or not.

Control Configuration

Defaults General Plugins Motors Aux. Positions  Axis Mapping  Homing/Softlimits  Input Signals  Output Signals | * | *

ped

Enabled | Encoder| Counts Per Unit| Updates Planner -
Motorl o 1000.000000 W
Motor1 a 1000.000000 w
Motor2 o 1000.000000 a
Motor3 o 1000.000000 W
Motord o 10000.000000 ir
Motor5 o 10000.000000 o
Motor6 o 2000.000000 W
Motor7 o 2000.000000 i
Motor8 o 2000.000000 w
Motord o 2000.000000 W
Motor10 o 2000.000000 W
Motor11 o 2000.000000 W
Motor12 a 2000.000000 W
Motor13 ar 2000.000000 4
Motor14 o 2000.000000 W
Motor15 w 2000.000000 w
Motor16 ar 2000.000000 wr w
oK Cancel Apply
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Mach4 Axis Mapping

Mach4 marks a clear distinction between the definition of an “Axis” and a “Motor”. As such, it is improper
terminology to interchange the two. An “Axis” represents the logical component of a motion vector, while a
“Motor” represents the physical component.

NOTE: In Mach4, motion is commanded on an axis via on-screen/keyboard jogging, MPG jogging, or GCode
commands through MDI or a file. An axis can have one or several motors under its control which will be
moved according to the commanded motion on the axis.

With this in mind, the available motors must be organized/mapped under the control of the Mach4 Axes. This can
be done with the “Axis Mapping” tab in the Mach4 config.

s

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

X(0) Motor

Y1) Maotorl
Z(2)
A(3)
B4
C(3
OB1 (6)
OB2 (7)
OB3 (8)
0B4 (9)
OB5 (10)
OB6 (11)

Enabled | Master | Slave 1 | Slave 2 | Slave 3 | Slave 4 | Slave 3 I

Motor2

Motor3
Motord |

Motors

BN N NN KNAA

I | 0K | | Cancel |

From this window, an axis can be quickly enabled/disabled, motors can be assigned as master or slave on any axis,
and motors can be reassigned to operate on different axes without having to modify the motor configuration in
the HiCON plugin.

NOTE: An unmapped motor will still be armed by the HICON as long as it is enabled from the “Motors” tab
in the Mach4 config. This special case is not typically used for most systems, but rather, it is for motors that
will be controlled outside of Mach4 (e.g. through the HICON Macro feature).
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Axis Homing Setup and Soft Limits

Refer to the Homing Parameters in the System Tab of the HICON Plugin Config for additional settings for the
homing procedure. Also, refer to the Mach4 manual for information regarding the fields in this window. General
Mach4 knowledge applies to this setup.

In the Mach4 Configuration Window, select the “Homing/SoftLimits” tab.

( Mach Configuration
| General | Maotors | Axis Mapping | Homing/SoftLimits |Input Signals | Output Signalsl Spindle | Tool Path|
Home Dir | Home Order | Home Offset | Home Speed’% | Home In Place | Soft Enable | Soft Max | Soft Min
X |Pos 0 99.0000 2000 El of 45000 |-4.5000
Y (1) Pos 1 0.0000 20.00 W of 0.0000 0.0000
7@  |Pos 2 0.0000 2000 ¥ w 00000 |0.0000
A@) |Pos 3 0.0000 20,00 w w 00000  |0.0000
B@) |Pos 4 0.0000 20,00 w W 00000  |0.0000
cw)  |Pos 5 0.0000 2000 " " 00000 0,000
oB1(6) |Pos 0 0.0000 2000 ¥ ¥ 00000 |0.0000
oB2(n Pos 0 0.0000 20.00 W w 0.0000 0.0000
oB3® |Pos 0 0.0000 2000 ¥ ¥ 00000 |0.0000 |
oB4(9) [Pos 0 0.0000 2000 ¥ w 00000 |0.0000
OB5(10) |Pos 0 0.0000 2000 w w 00000 0.0000 |
0BG (11) |Pos 0 0.0000 2000 w w 00000 |0.0000
|
| 0K ] ’ Cancel Apply

NOTE: The HiICON Plugin assigns the “Home Offset” value as the current axis position after a successful
Homing Sequence for the specified axis.
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HICON System Configuration

NOTE: The first time this window is opened on each Mach4 Profile, you must click the ‘Factory Reset’ button
to ensure that all settings are properly initialized in a clean state.

[0]
i
[2]
El
4]
[5]
[6]
17
2]
19]
ol

B HICON Config

System  MPG

Serial Mumber

Positive
Positive
Positive
Positive
Pasitive
Pasitive
Pasitive
Positive
Positive

Positive

Psmen

Motor[0]

Communication

ﬂ

Max Buffer Level
(1 - 5000 millisec)

125

Polling Frequency
(2 - 250Hz)"

Encoder Polarity

Spindle

Spindle Type
Analog (0-10V)

Spindle Index

0

Analeg Spindle Scale
(10 - 200%,;

100

“| o

Motor[1] Motor[2] Motor[3]

Motor[4]

e

Feedback Index

e

Feedback Source
Undefined

RPM Counts/Rev

1500

RPM Sampling(ms)

Encoder Debounce

01 | 100ns (1.79M1
01 | 100ns (1.79M1
(21 |100ns (1.790Mt
B3] 100ns (1. 7901
41 [ 100ns (1.79M1
31 [ 100ns (1.79M1
(6] | 100ns (1.79M1
71 | 100ns (1.79M1
[8] | 100ns (1.79M1
91 | 100ns (1.79M1

01 l1ana- /1 20ra

L3

{

{

{

Analog

Motor[3] Motor[6] Moter[7]  Motor[8]

Misc
Enable Debug Window

* Requires program restart

Sensor Debounce (ms)
[[]Enable Reverse XY Toolpath

Warning: Enabling this feature will
write the X and ¥V motion
coordinates to a file so you can

Outputs

Analog Channel  Volts

0

Analog

Ch:0

Chi1

Ch:2

Ch:3

~ E Send

Inputs

Ch:4
Ch:s
Ch:6

Ch:7

JO00
RN

Motor[9] Motor[10] Motor[11]

NMTAL

=systems inc

WWW. VSYS.CO

I

EtherCAT

Lead Ec-Link Project | Disable EtherCAT Mode

Project Mame: EtherCAT Mode Disabled!
Mod Time: -

Factory Reset Update HICON

OK Cancel Apply

The “System” tab of the HiCON Plugin Configuration contains general settings for the HICON Motion Controller.
Clicking on the “Update HICON” button will transmit these settings to the HICON controller. Clicking “OK” or
“Apply” will also transmit the data, and save this data in the selected Mach4 profile (e.g. Mach4mill, Mach4turn
etc.) Clicking on “Cancel” will disregard all the changes made in this window.

In the following sub sections, users can find detailed information about various configuration options that are
provided under the system tab.

NOTE: “Factory Reset” will revert all the settings to default. Use this feature to start over.
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Communication

Serial Number — This parameter allows Mach4 to selectively connect to a HICON (if multiple are present
on the network) with the 6-character serial number written on the HICON. If set to zero, Mach4 will
connect to the first HICON it finds. A value of zero is recommended if there is only one HICON connected
to the Mach4 PC.

Max Buffer Level — This parameter defines how much command position buffering will be done inside the
HICON controller. The maximum buffering level is around 4096 motion vectors (4 seconds worth of
motion). A motion vector is defined as a vector containing all axis positions (XYZABC). Motion vectors are
generated in a millisecond resolution. These vectors are consumed by the HICON to produce motion at
a frequency of 1 kHz (or every millisecond).

Lower values make the motion more responsive to feedrate changes and feed holds, but may be more
prone to jerking if the motion buffer were to prematurely become empty in the middle of motion. The
ideal value is one where feedrate change responsiveness is adequate while preventing the motion buffer
from going empty in the middle of motion.

The valid rage for this parameter is 1 — 5000 milliseconds. The recommended value is 100 — 500 at a polling
frequency of 100Hz.

Polling Frequency — This parameter sets the update and data exchange frequency of the HICON plugin. A
higher value will speed up the plugin processes and exchange data faster with the HICON, but it will also
significantly increase network traffic and add more strain on the CPU.

Valid values are 2 — 250Hz. Although Mach3 used a Frequency of 10Hz with every plugin to exchange data
with devices, the recommended value for Mach4 is 100Hz.
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Spindle Config
e Spindle Type and Spindle Index can be set to the following:

Undefined Select this if a spindle is not used.

Most common for spindles driven by a VFD. Direction is determined by the

Analog (0-10V) . .
Analog (0-10V, Spindle Relay Outputs. (Spindle Index should be set to 0)

For special VFDs or custom analog output that requires negative voltages.

Analog (+10V) ilable i
Analog (+10V (Available in DSPMCv3)

e Feedback Source and Index — These parameters define the feedback type for Spindle Speed/RPM

calculation.

Undefined Spindle RPM will be calculated based solely on the commanded RPM.
Spindle RPM will be calculated from the selected Encoder Channel (Determined by
the Spindle Feedback Index).

Encoder The encoder’s differential A and B signals are used to calculate the RPM of the

- spindle. The Z (Index pulse) signal from the encoder is typically used to launch the
Z-Axis at the right time in order to position tools correctly for cycles such as
Threading and Rigid Tap. The RPM calculation is used to override/adjust the
feedrate of the Z-Axis during these cycles.

e Spindle Index — In Controllers that support multiple Analog Outputs you can choose which output the
spindle is connected to. By default, it is O for controllers with one analog output.

e Analog Spindle Scale — Applies a percent scaling (10% - 200%) to the commanded Spindle Speed. This
parameter is only used when an “Analog” spindle type is selected. It is recommended to keep this value at
100% for an unmodified output ratio.

e RPM Counts/Rev — This parameter defines the encoder resolution in terms of counts per revolution for
Spindle Speed/RPM feedback. For quadrature encoders, the encoder resolution must be multiplied by 4.

e RPM Sampling (ms) — This parameter defines the timing window in milliseconds to sample the encoder
counts for RPM calculation. For Threading and Rigid Tap, higher millisecond values cause the Z-Axis
feedrate to become less responsive to changes in the spindle RPM, while a lower millisecond value will
allow the Z-axis feedrate to react faster. For low resolution encoders, this value should be high enough to
accumulate enough pulses to calculate the Spindle RPM in a more consistent manner (approximately 100
— 200ms). Higher resolution encoders can use 10 — 50ms. The valid range of this parameter spans 1 —
10000ms.
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Misc. Config

o Enable Debug Window - Selecting this option will have Mach4 open a debug window on the next startup.
More “technical” debugging messages are displayed here and can be used for assistance in debugging
problems in Mach4.

e Sensor Debounce — This parameter controls the debounce value (in milliseconds) for the digital inputs on
the HiCON. This value is useful if the sensor that is connected to a digital input on the HiCON is
experiencing inconsistent/premature ON and OFF states due to the presence of electrical noise. Higher
values will filter out more noise and make sensor readings more consistent, but will increase the response
delay for reading the input’s state. This value cannot exceed 250ms. The recommended value is typically
2- 5ms, but for systems experiencing a high level of electrical noise, a value of 5 — 10ms is more

appropriate.

Hardware Encoder Polarity

The Hardware Encoder Polarity field is used to reverse the direction of the encoder feedback signal. If the
Differential A and B encoder signals are connected in reverse such that it does not match the motor control
direction, the system will not be able to arm. To fix this issue, the hardware A and B signals can be reversed using
this parameter.

NOTE: The Index pulse signal polarity is not affected by this setting. This encoder polarity setting only swaps
the A and B signals to change the counter direction.

Encoder Debounce

The Encoder Debounce field is used to filter noise from the hardware encoder signals. Higher debounce values
filter more noise, but reduce the maximum frequency of the encoder signals. If this value is too low, it will cause
the encoder readings to be inconsistent, resulting in following errors. The recommended value is 100ns, but higher
values may be used if the reading is experiencing a lot of electrical noise.

Update HICON (System Tab)

This button downloads all system configuration parameters to the HICON.

NOTE: System Config changes are ONLY applied after clicking this button or the “OK” and “Apply” buttons
at the bottom of the config screen.
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Analog Outputs

Test the analog outputs of your controller.

e Analog Channel — Select the Analog Channel to set the voltage of. By default, it is O for controllers with
one analog output.

e Volts — Enter the value in volts to send to the analog output. Usually the range is 0-10V but the DSPMC is
capable of applying -10 to +10V.

e Send — Press the button to set the voltage of the analog output.

Analog Inputs

View the Analog Input values here.

EtherCAT

Here you will find the settings related to the EtherCAT motion controllers

e lLoad Ec-Link Project — Load the Ec-Link Project file that was created using the Ec-Link application so you
can start configuring the Ethercat inputs and outputs. Mach4 must be restarted after loading the project
file every time.

e Disable EtherCAT Mode — If you were using an EtherCAT motion controller like ECO1 and want to switch

to a non EtherCAT motion controller then you will have to disable the EtherCAT Mode and restart Mach4
in order to use it.
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MPG Setup

This section describes the settings for Mach4 and the HICON plugin if the encoder channels and digital I/O available
on the HICON motion controller are to be used for MPG operations.

NOTE: For USB based MPGs (e.g. Shuttle Pro), this section can be disregarded, but ensure the “Enable VS|
MPG I/0O” setting is unchecked.

NOTE: MPG jogging is enabled anytime the Keyboard/On-screen jogging is allowed (e.g. No GCode File
running, and no active motion sequences such as MDI or homing are being performed).

It is always recommended to first configure the MPG ESTOP button (if available) before attempting to
perform axis jogging with an MPG Pendant.

MPG Encoder Selection

To use an MPG Handwheel in Mach4, a HICON Encoder must be mapped to one of the Mach4 MPGs as shown in
the Mach4 configuration below.

Control Configuration X

Axis Mapping Homing/Softlimits Input Signals  Qutput Signals  Analog Inputs  Analog Qutputs MPGs Tools  Sp ¢ | *

Enabled Encoder Counts Per Detent | Accel % | Velocity % | Reverse
NOTE: For MPGs that use
Mpqg #0 -HiCON_e’EncuderCI 4 10.000000 | 100.000000 | ¥ -
Pg m Quadrature Encoders, set
Mpg £1 i 4 10000000 |100.000000 | W'

the “Counts per Detent”
Mpg £2 i 4 0.000000 |0.000000 | W setting to a value of 4.

The MPG tab in the plugin config displays the available MPG actions and allows mapping digital inputs to them.

System | MPG Motor0] | Motor[l] | Motor{2] | Motor3] | Motor4] | Motor[s]
Enabled Input Active Low Enable V51 MPG I/O

MPGO X i [F14]Input 1 MOTE: MPG encoder mapping is configured
MPGOY 7 [P14] Input 3 in Mach4 MPG Config
MPGO Z 7 [P14] Input 5
MPGO A 7 [P14] Input &
MPGO B
MPGO C

MPGOInCD | [ [P14] Input 4

MPGO Incl i [P14] Input 2

MPGO Inc2 ¥ [P14] Input O
MPG1L X
MPGLY

© 2021 Vital Systems, Inc. 25 www.vitalsystem.com



HiCON Mach4 Software Integration

NOTE: Digital I/O and Encoder mapping in the above MPG config is for the (pn7766 & 7754) HiCON Integra
and the MPGO6ED available from the Vital System Inc. website. For other Motion Controllers, select the
appropriate input signals.

The “Enable VSI MPG 1/0” checkbox enables or disables the HICON plugin MPG 1/0O behavior (axis and increment
selector buttons).

MPG Jog Increments

The jog increment values for the increment selector switch are taken from the first 3 values of the jog
increments in the Mach4 config:

Contrel Configuration

Defaults General Plugins Motors  Axis Mapping  Homing/SoftLimits  Input Sig

General

Delays (secs) log Increments (0 = disable)

Coolant DE|3}” Position 1 | 0.0001

Mist Delay: | 1.0000

0.001
Rotary Axes oo
[ ] 4 Rollover
1B Rollover
] < Rollover
SETVM Range
Start:
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HICON Motor Configuration

B HICON Config

[1]R88D-1SNOMH-ECT 2 ~

Control Input

Mach4 Index Gain
0
Save Config | Update HICON

System MPG  Motor[0]  Motor[1] Motor{2]
Control Qutput Feedback
Type Index Source
Stepper (0~ Undefined
EtherCAT Drive

Motor[3] Motor[4]

Index Gain

~| |0 -

Motor[3]

Max Following Error Mation Threshold Counts

100000

[

TAL

:Systems inc

Metor/Drive

Motor[6] Motor[7]
PID Filter
[JEnable PID

plo |
o]
ofo ]

Motor[8] Motor[9]
Offset

Vel. Feed Forward

Low Pass Filter (0-30)

Motor[10]

Motor[11]

Homing

Type

Home Sense ~

Back Off Speed

Slave Misalignment

o]

Absolute Encoder
Offset (Counts)

0 |

[2

K |

Dead Band Mazx Error |
0 0 |
Backlash

Value (mm, inch)

Speed (%)

[ 0.00000000 |

o |

[ Dereference on Disarm
[JIndependent Master-Slave Home

Test Motion
Position (mm, inch
i Nl
Accel (unit/sec2) Execute
Cancel
Velocity (unit/min) Home
(® Load Enc
(@) Relative (O Motor Enc
() Absolute (O Commanded
Peak Follow Error
[IReverse
Steps/Unit [ Auto-Reverse
110000 |
Feedback Paosition [ show Units
| 1251
ENABLE Export Data
QK Cancel Apply

The Motor tabs provide configuration settings that are directly related to each physical motor. These tabs also
provide motion testing features.

There are two sets of parameters, PID parameters and the Controls parameters. The Control Parameters are used

to denote which command output and feedback channels are used to control the motor.

Motion may also be tested from this tab. The Test Motion component is the recommended starting point when
attempting motion as it provides better diagnostics and a more controlled environment. It is preferred to start
testing motion on this window before performing motion functions in Mach4 such as jogging, MDI, or GCode Files.
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Control Input Parameters

e Control Input Index — Defines the index of the input source.

NOTE: In Mach4 and in almost all cases, this value is always set to the motor number (e.g. Motor[0]
to 0, Motor[1] to 1, Motor[2] to 2, etc.).

Motors can be set as slaves through the “Axis Mapping” tab in the Mach4 Control Configuration.

e Control Input Gain — The commanded position for the motor is multiplied by this number in order to scale
the outputted motion up or down. It is normally recommended to leave this value at 1.

Control Output Parameters

e Control Output Type — This field determines the output signal type for the selected motor. The possible
values are:

> Stepper: Use one of the dedicated Step and Direction channels (0 — 5) as the output for position
control (2 MHz max frequency). This is the recommended setting.

> Analog: On supported boards like the DSPMCv3 use one of the analog outputs to control an analog
motor.

» EtherCAT: On supported boards like the ECO1 you can set the output as EtherCAT.

» Undefined: This setting causes the motor to be disabled to ignore the control output index.

e Control Output Index - The output channel number where the commanded motion will be issued.

e  Control Output EtherCAT Drive — On supported boards like ECO1 set the name of the EtherCAT drive that
is connected to the controller. When this selection is enabled the Index represents the index of the motor
within a single EtherCAT drive. The HiCON firmware supports up to 3 motors per drive (Index 0, 1, 2).

Feedback Parameters

e Feedback Source — This determines the source of the feedback position for the selected motor. The
possible values are:

» Undefined: No feedback source is selected. The outputted step pulses are used instead as the
feedback source. In case of EtherCAT the CiA402 “Actual Position” is used.

» Encoder: Use one of the Differential Quadrature hardware encoder channels (0 — 7) as the PID
feedback (4MHz max frequency).
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NOTE: While some motors close the loop with the drives, routing the output encoder signals
from the drive to the HiCON provides the following notable benefits:
e The physical machine position will be displayed on Mach. Mach will display any
changes to the motor position even when moved manually.
e Post-processed motion correction is improved.
e Prevents the need to reference the machine multiple times (as the home position is
preserved should the axis go out of band)

» A2D: Use one of the analog inputs as the PID feedback. This allows PID to be used for temperature
and process control, in addition to motion control applications.

> StepGen: Use the internal hardware step pulses as feedback. You can use the step pulses generated
for another axis as feedback in complex and advance machines.

e Feedback Index — Selects the index of the feedback source. Not used when Feedback Source is set to

Undefined.

e Feedback Gain — This value is used to apply a gain to scale up/down the feedback reading. This is primarily
used for encoders with resolutions that do not match the Step-Dir resolution.

For example, if a command of 2000 counts caused the encoder to read back only 1000 counts, a feedback
gain of 2 would be required.

e Max Follow Error — Maximum deviation allowed between command and actual position. If the controller
detects a difference between the commanded and actual position that exceeds this limit, an emergency
stop is triggered which will require the controller to be manually re-enabled.

NOTE: A value of O disables the following error check which may cause the motor to move at max
uncontrolled speed (in a run-away situation), which can be extremely dangerous. As such, it is
recommended to never use a zero value in this field.

The required value for this field depends on multiple factors such as the maximum motor speed, drive
tuning, mechanical characteristics of the axis etc. In general, this value should be set high enough to not
accidentally trigger an ESTOP while the motor is moving at max speed (while still not out of band), but low
enough to detect the error in a timely manner.

e Motion Threshold Counts — This represents the maximum number of counts a motor can move before
being detected as being “in motion”. Too low values can result in the system never detecting the motor
in “stopped” state. Some high-resolution feedback which is in tens of thousands can have a large idle
count variation. Set this value to fall within the observed variation in the raw feedback count which can
be seen in the HiCON status window when the motor is in idle state.
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Backlash Compensation

e Backlash Value — The amount of position compensation to apply in response to motor backlash.

e Backlash Speed — The speed at which the backlash compensation is applied. This value is represented as
a percent of the maximum motor velocity defined in the Mach4 Motors configuration.

NOTE: The performance of these values can be verified by performing test motion runs from the
plugin motor config tabs.

PID Filter

Follow the PID setup Guide to use the PID function. The PID function works on both Stepper and Analog drives.
This feature required the Closed Loop Software activation and a hardware encoder feedback from the motors of

linear scales.

Homing Parameters

NOTE: Most homing parameters are configured in the Mach4 Homing Config. While the homing
settings are configured for each axis in Mach4, each motor inherits the homing settings from the axis
that it is mapped to. An axis can only be set as “referenced” only if all motors assigned to said axis are
referenced.

e Homing Type — Dropdown that defines the homing sequence for each axis: Homing

o InPlace —The current position of the axes will be set as their home position. Type

Home 5enso

o Home Sensor - The motor is commanded to move in the configured homing

direction (from Mach4) until the motor’s home sensor (mapped from the Home Sensor
Mach4 inputs tab) is activated. It then moves in reverse at the specified Back L”Eif;f:”f’:da
Off Speed (see below), until the sensor is released. EtherCAT

In Place

NOTE: Limit sensors can also be used as home sensors by mapping the Mach4 limit and home signals
to the same HiCON Digital Input. The limit detection is only disabled during homing, and if the limit
and home signals are mapped to the same digital input.

o Index Pulse - The axis moves in the configured direction to locate the Encoder Index Pulse to home
the motor. As soon as the index pulse is detected, the home position is defined at this exact point
and the home offset is assigned as the current position of the axis.
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o Sensor + Index — The same as the Home Sensor method, except it will continue to back off until it
has found an Index Pulse, to guarantee the most consistent home position.

o Ethercat-The homing will be executed by the EtherCAT drive itself. This will require several config
steps:

= |n ECLink project of your EtherCAT network, for each drive, add Mode of Operation to
RxPDO, and Mode of Operation Display to TxPDO. Configure the homing SDOs starting at
0x6098, e.g., Homing Method, Velocity, etc. The actual function of the Homing Method
SDO depends entirely on the drive. You will need to refer to the Drive’s documentation
from this point onward. Refer to Ethercat Homing section for more information.

e Slave Misalignment — This value sets the amount of additional motion a slave motor will perform after a
Master/Slave Homing Sequence. This comes in handy in certain applications such as squaring a gantry
after homing.

NOTE: This value is only used if the selected motor is mapped as a slave in the Mach4 Axis Mapping.

e Back Off Speed — Sets the speed at which the motor will move away from the home sensor once it is
triggered while referencing. The value is in units/minute.

e Dereference on Disarm — selects whether or not the axis reference flag will be reset when controller is
disabled. When using encoder feedback this option should be left unchecked as the reference position is
not lost when the machine is disabled.

e Absolute Encoder Offset — For use with EtherCAT Drives with absolute or battery backed incremental
encoders. When this value is set to non-zero, the motor is understood to use an absolute encoder. The
behavior of this parameter depends if the motor is a master or slave as configured in Mach Ax

o Master Motor: The value provided will be applied as an offset to the actual position of the drive.
This is useful to set a reference position on the table.

o Slave Motor: The offset is used to maintain a physical separation between the master and slave
motor. This separation remain in place during the motion as well. Homing the axis will not be
possible while this value is non-zero. This offset is important for having a squared gantry when
using Absolute Encoders.

e Independent Master/Slave Homing — This parameter enables a slave motor to home independently of
the master.

NOTE: This option only applies if the selected motor is mapped as a master in the Mach4 Axis
Mapping. This option also requires that a slave motor have its own home sensor mapped in the Mach4
Input Signals and wired to one of the HiCON digital inputs.
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Test Motion

The Test Motion component can be utilized to accurately gauge the performance of the configured settings of the
motors.

NOTE: It is required to set the motor parameters and the axis mapping within the Mach4 config (as well as
the fields for the HICON Motor Configuration, before moving on with this section as some motion parameters
are taken from the Mach4 config.

NOTE: It is advised to first test the motion performance from here, in order to test the motion configuration
for the motion controller, before attempting any jogging/motion from Mach4 itself. This method is also
useful for testing the deviation between actual and command position when using encoder feedback for
closed loop operation.

The Ready LED shows if the HICON is armed and ready to accept motion commands. A motor can only execute
one motion profile at a time (ACCEL -> VELOCITY -> DECCEL -> STOP), however, the other motors can still be
commanded with test motion. A motor will only accept new motion commands if the current motion profile is
cancelled, or once the current motor has stopped moving (or is still).

Once the test motion is complete, the result of how closely the motor had followed the commanded motion
profile may be observed on the PID/Motor Response graph. The position, max velocity, and acceleration may be
tweaked in order to verify the motor’s performance at various commanded speeds and accelerations. If the “Auto
Reverse” option is enabled, the axis will reverse the direction automatically at the start of the next Execute
command and thus prevent the axis moving in only one direction during testing.

NOTE: The velocity and acceleration values for the Test Motion will override the velocity and acceleration
values in the Mach4 Motor Settings. As such, the test motion can also be used as a quick method to gauge
the performance limits of the motors.

e Enable/Disable Button — Arm or Disarm the system.

NOTE: The system must be armed before performing motion.

e Position— Final/Target position or displacement in terms of Position Units, (e.g. 1.5, 10.093, mm or inches
etc.)

e Acceleration — Acceleration value in terms of units per second squared, (e.g. inches/second?, mm/sec?
etc.)

e Velocity — Motion velocity value in terms of Units per minute, e.g. inches/minute, mm/minute etc.

e Relative/Absolute — These check boxes indicate whether the value in the Position field is either the
distance to travel (relative) or the final position (absolute).
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o Execute Button — Issues the Execute-Motion command to the HICON. The “Cancel” button may be clicked
to cancel the motion execution anytime during the machine operation. Make sure any changes to the
motor configuration are downloaded to the HiCON by clicking “Update HICON” before clicking on Execute.

e Ready LED — shows if the current motion command is completed and HICON is ready for new motion
commands. A new motion command can be launched with the “Execute” button when the Ready LED is
Green. If the LED goes to Red after click on Execute, but no visible motion is observed, the velocity or
acceleration may be too low.

e Home Button — Executes the Homing sequence based on Mach4 Homing Config, and Homing settings for
the selected motor.

e Reverse — Checking this option will negate the value indicated in the Position field and thus reverse the
direction of the motion.

e Auto Reverse — Enabling this setting automatically toggles the Reverse option between consecutive
motion commands which makes it easier to test several motion commands while not only moging in one
direction.

e Axis Position Display (DRO) — Shows the feedback position of the motor based on certain settings:

» Commanded position — Displays the internal value on the motion controller for the commanded
position of the selected motor.

> Load Encoder - Displays the motor position derived from backlash and encoder feedback position.

> Motor Encoder — Displays the motor position from encoder feedback. This value represents the
motor’s physical position on the machine.

> Show units — Motor position will be displayed in units (mm, inches etc.). If not selected, the
position will be displayed in raw counts.
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HICON Status Window

The HICON Status Window can be accessed from the Mach4 main menu (top of the main window), click on
“Diagnostic”, then “HICON...” from the drop-down menu. The following window will be displayed.

|87 HiCON Status - X

CEE

This window contains information about the current status of the HICON such as:

e Properties — Displays the device information of the HICON controller.

e Encoder— Displays the current encoder position. These fields are helpful for indicating if the encoders are
properly connected, and are reading correctly.

e Feedback — Displays the current axis feedback. The value of this field depends on the currently selected
feedback for the given motor (e.g. Encoder counts in closed loop, commanded step pulses in open loop).
A red indicator is also present to the right of the value display which indicates if the motor

e StepGen — Displays the counter for outputted step pulses. When using encoder feedback, this value should
ideally be equal to the “Encoder” counts, although current standards dictates a maximum difference of 4
counts between the Stepper and Encoder counts is within normal operating range.
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e Command Pos — Displays the command position. This value is either the generated position from Mach,
or the generated position from internal motion commands such as those generated from the Macro
Feature.

e Following Error—Displays the current following error. This value is the difference between the “Command
Pos” and the “Feedback”. If this value increases beyond the configured “Max Follow Error”, then the
HICON immediately triggers an Emergency Stop which disarms the whole system.

e Analog Inputs — Displays the voltage reading (in millivolts) on an analog input.

The HICON Status window also displays the current Digital I/O states. It is recommended to consult this display
for several reasons, some of which include the following:

e  When verifying if sensors are properly wired and functioning (sensor state toggles as intended, and on the
correct digital input).

e When diagnosing dysfunctional Mach4 signal states (e.g. ESTOP signal always active, limit switches are
always active, etc.)

e To determine if a digital input/output is turning ON/OFF correctly.

NOTE: Digital Output states can be manually toggled by clicking on the displayed LED.
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EtherCAT Configurations

Mapping Additional EtherCAT I/O with Mach:

In ECLink you will need to do a few steps:

1. Add whatever |0 you want to the PDO. Usually the |0 will be included in one of the default PDOs. If it is

not, you can right click a PDO and select Edit.

PDO
Description PDOID Description Index  Sublndex Bits
| 1st receive PDO Mapping trolword Ox6040 0 16
[l 258th receive PDO Mapping | Edit | et position 0x607a 0O 32
[l 259th receive PDO Mapping Reset h probe function 0x60b8 0O 16
[l  260th receive PDO Mapping  0x1703 Physical outputs 0x60fe 1 32
]  261th receive PDO Mapping  Ox1704
] 262th receive PDO Mapping  0x1705
[] 273th receive PDO Mapping  O0x1710
Description PDCID Description Index  Sublndex Bits
| 1st transmit PDO Mapping Ox1a00 Statusword OxB041 0 16
[ ] 258th transmit PDO Mapping  Ox1b01 Position actual value Ox6064 0O 32
[ ] 259th transmit PDO Mapping Ox1b02 Touch probe status 0xe0b9 0 16
[ ] 260th transmit PDO Mapping  0x1b03 Touch probe posl pos value  O0x60ba 0O 32
[ 1 26&1th transmit PDO Mapping Ox1b04 Touch probe pos2 pos value  OxB0bc O 32
(] 273th transmit PDO Mapping 0x1b10 Error code 0x603f 0 16
[ 512th transmit PDO Mapping Ox1bff Digital inputs Oxb0fd 0 32'
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2. In Object Map tab, click on Auto Select. If it does not auto assign object type to the I/0, select Digital
Input or Digital Output options:

Description . | Sublndex  Bits Object Type
Controlword 0 16 | Controlword

Target position 0 | Target Position

Touch prabe function 0 | Default

Physical outputs 1 Default
Default

Analog Cutput
Controlword
Target Positicn
DRO Output

Description . Index  Sublndex Bits Object Type
Statusword 0x6041 0 16 | Statusword

Position actual value 32 | Actual Positon

Touch probe status 16 | Default

Touch probe posl pos value 32 | Default

Touch probe pos2 pos value 32 | Default

Error code
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3. Download the Project to your EC01, and close Mach4 if it’s open. Upon reopening Mach4, the 10 will be
mappable in the Input and Output Signals tab of Mach4

Control Configuration ArcProPlasma-v3:.0 *

Defaults General Plugins Maotors  Aux. Positions  Axis Mapping Homing/Softlimits  Input Signals  Output Signals  Analog Inpi * | *

Mapping Enabled Device Output Name | Active Low | Log Enabled -
L Homed [ [ 1 B
Dwell ar 4 of
olpath Mouse Do a o of
Limit Override | 3 ar e
Charge Pump #1 | 8 ar wf
Charge Pump #2 | 8 i of
Current Hi/Low | 8 o wf
Spindle On | uf HICON [P11] Qutput 0 w of
Spindle Fwd | 3¢ w of
Spindle Rev | 3 4 of
Coolant On wf [1] VITALEthercatl O ~ | P o
MstOn | X [0]DIG_OUT J5 x i
Digitize Trigger | & [10]DIG_OUT IS 4 of
[11]DIG_OUT.)9
Alarm L 4 [12]DIG_OUTJ9 g of
- 13]1DIG_OUT IS
Parts Finished [ _OUT.
arts TS ¥ [14]DIG_OUT ) L i
TIM Tanl Channe| 3P [15]DIG_QUT_)9 4 o W
< [16]RELAYS J6 ’
[17]RELAYS_JE
[18]RELAYS_JE
[19]RELAYS_JE
[1]DIG_OUT.S oK Cancel Apply
[20]RELAYS_JE
II1IREl AWC 1A
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Ethercat Homing (Methods Built-in in EtherCAT Drive)

Enabling the use of Homing method directly on the EtherCAT drive can lead to more precise results when homing.
You will need to perform the following steps for each motor/drive that you wish to enable this functionality for:

- In ECLink, add Mode of Operation to your selected RxPDO, and Mode of Operation Display to the selected
TxPDO.

Description Sublndex  Bits
Controlword a

Target Positicn
Mode of operation

Description Sublndex  Bits
Statusword 16
Position actual value 32

Mode of operation display 8

OORO

GantryStatus 16
Yaw target position 32
Yaw feedback position 32

© 2021 Vital Systems, Inc. 39 www.vitalsystem.com



HiCON Mach4 Software Integration

- Configure the homing SDOs starting at 0x6098:

o Homing Method — This determines the method used when doing EtherCAT Homing. This is

dependent on the Drive itself. You will need to refer to your Drive’s manual in order to determine

what value to select for this SDO.

o Homing Speeds — This SDO contains two sub-values that must both be set.
=  Subindex 1 - Speed during search for Switch

= Subindex 2 - Speed during search for Zero (Backoff)

You can start with the default values for these SDOs as indicated in your Drive’s manual, and

adjust from there. If you do not add the SDO, then the drive will use the default value.

o Homing Acceleration — Acceleration to use while performing Homing operations on the drive. You

can start with the default value specified in your Drive’s manual and adjust from there. If you do

not add this SDO, then the drive will use the default value.

DO SDo Object Map

ESI Objects

Name Index Bits Type PDO Mapping
Device type 0x1000 32 UDINT T
Error register 0x1001 8 USINT T
Manufacturer device name 0x1008 32 STRIMG(Z T
Manufacturer software version 0x100a 32 STRING(Z T
Store parameters 0x1010 48 DT1010
Restore default parameter 0101 438 oT10m
Identity object 0x1018 144 DT1018
Error settings 0x10f1 48 ODTIOF1 T
Diagnosis history 0x10f3 512 DT10F3
1st RxPDO mapping 0x1600 336 DTI60X T
2nd RxPDO mapping Ox1601 336 DTieOX T
& SDO Editor
Name Walue Index Bits Type SubMName Sublndex

Homing method n 0x6008 g SINT 0
Homing speeds 50000 0x6099 80 0 Speed during search 1
Homing speeds 10000 0x6099 80 ] Speed during search 2
Homing acceleration 30000 Ox6004A 32 UDINT ]

- Select EtherCAT Homing as your homing type in the Motor tab of the HiCON Plugin window.
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Ethercat Status Window

To open this window, you have to open the Status window then click on EtherCAT Status button located on the
right side. This window is independent of the HiCON status and is only enabled with an EtherCAT motion
Controller. Please follow the ECO1 guide for further details on how to set up EtherCAT.

The EtherCAT status window is dynamic and is generated based on the EC-Link project configuration. Below is an
example of how it will generate the PDOs

The LED on the top of the window flickers when it is receiving EtherCAT status updates from the controller.
EtherCAT outputs can be manually operated from this window.

You can click on the Thumb Tack to keep this window open on top of all other windows.

(87 EtherCAT Status - O X
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Additional Setup

Master-Slave Axis Setup

Motors can be set as masters or slaves in the Mach4 Axis Mapping

Enabled Master Slave 1| Slave 2 | Slave 3 | Slave 4 | Slave 5

X (D) wf Moterd  Motorl
vay | ¥
Z (@ wf Motor2

In the above setup, Motorl is set as a slave of Motor0 in the X-axis. Motorl will follow every move of Motor0
perfectly. Multiple slaves can be assigned to any axis, but a master Motor must always be present.

NOTE: The axis DRO in Mach4 will show the actual position of the master motor only.

Dependent Homing

In a Master-Slave setup, Dependent Homing is a setting where the axis is homed using ONLY the master motor’s
home sensor. The slave motors will follow the master blindly during the whole homing sequence and will stop
when the master motor stops. Dependent homing can be enabled by unchecking the “Independent Master/Slave
Home” option in the master’s plugin motor config (as shown below).

-
i ° HiCON Confi
i onfig a - - ”u . . . @
[ system | Motor(d] | Motor(1] | Motor(2] | Motor(3] | Motor(4] [ Motor(s]|
Control Input Feedback PID Filter Homing
Source |MACHxx - Source [CIEnable PID Offset Type
:
P 0
Slave Misalignment
W 1 0 a
Gan 1 Max Follow - ~5p000 o

Dead Band Max Error I
—_ 4 "~ ~

Error Low Pass Filter 0..30
D 0 0 I [T Independent Master [Slave Home I
Control Qutput Motion Threshold Counts ze [ndex Pulse |

Independent Homing

Independent Homing mode allows the master motor, and all associated slave motors to home (or reference) using
their own home sensors (e.g. a home sensor must be mapped from the Mach4 input signals for each motor in the
axis). If one or more motors doesn’t have a home sensor mapped, then the homing sequence fails and the system
is disarmed. Ensure that the “Independent Master” option is checked in the master’s plugin motor config.

The following picture shows motor home sensors mapping:

Motor 0 Home | =f HICON [P11] Input 13 wf
Motor 1 Home | off HICON [P11]Input 14 g

Motor 2 Home | off HICON [P11]Input 15 g
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Spindle Setup

Refresher:

You can set the spindle speed with the ‘S’ Command in your GCode, and enable the Spindle with the M3 Command.
The S command sets the spindle speed in revolutions per minute (RPM). An example of a valid S command:
S10000

B | HICON Cenfig .
Analog Voltage Spindle {
system | MPG Motor0] | Motorl] | Motor[2] | Motor3] | Motor[d] | Mot
When using a VFD or any other motor-controlling device 3 ~ . coindl
. . Lommunication Spindie
that uses 0—10V (such as a servo amplifier), the following
StepS are needed: i Serial Number Spindle Type Feedback Source
i 0 [analog 10y} | [undefined |
. 4 Max Buffer Level 7
1. Setthe Spindle Type to “Analog Voltage 0-10V" . i1 - 5000 millised o NI Feedback Index
100 lo x o z)
Polling Frequency Analog ipindle Scale  RPM Counts/Rev
[2 —ESOHZ]* (10 - 200%) 2000
100 100

RPM Samplingims)
20

2. Inthe Mach4 Config window, go to the “Spindle” Tab. Set “MinRPM" to 0 and “MaxRPM" to the desired
maximum RPM of the spindle. This will output a value of OV to the spindle at the min RPM and 10V at the
max RPM. Remember that the S command in GCode selects the speed of the spindle in RPM.

Mach Configuration |

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

MinRPM MaxRPM Accel Time | Decel Time eedBack Rati Reversed =
0 0.00 T 100 1.00000 o
1 0.00 0.00 0.00 000 1.00000 ¥
2 0.00 0.00 0.00 0.00 1.00000 '
3 0.00 0.00 0.00 0.00 1.00000 o
n 0.00 0.00 0.00 000 1.00000 '3
5 0.00 000 0.00 000 1.00000 w
6 0.00 0.00 0.00 0.0 1.00000 w
7 0.00 0.00 0.00 000 1.00000 o
8 0.00 0.00 0.00 000 1.00000 o
9 0.00 0.00 0.00 000 1.00000 ¥
10 0.00 0.00 0.00 0.00 1.00000 o
11 0.00 0.00 0.00 0.00 1.00000 o
12 o 000 0.00 000 1.00000 '3
13 om0 000 0.00 000 1.00000 w
14 000 0.00 0.00 0.0 1.00000 w
15 000 0.00 0.00 000 1.00000 o i
Max Spindle Motor RPM: 8000.00
Step/Dir Spindle Axis: [None | (Axis must be enabled and mapped.)

ok | [ coneel | [ apply

NOTE: Make sure that the “Spindle On”, “Spindle Fwd”, and “Spindle Rev” are also mapped in the Output
Signals Tab and wired correctly to the HICON outputs.

NOTE: Without the VFD/Drive hooked up to the HiCON, the output Volts may be tested with a digital volt
meter to ensure that 10V are outputted at max RPM, and OV at zero RPM.
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3. Make sure that the analog output for the spindle is NOT mapped in the Analog Outputs tab. If it is
mapped in this tab, it will not be able to function properly as a spindle.

Control Configuration X

Aux. Positions  Axis Mapping Homing/SoftLimits Input Signals Output Signals  Analog Inputs  Analog Qutputs  pMpc ¢ | *

Device Analog Output Name | Numerator | Denominator | Offset Jescl ™
Analog Qutput #0
Analog Qutput #1
Analog Qutput #2
Analog Qutput #3
Analog Qutput #4
Analog Qutput #5
Analog Output #6
Analog Output #7
Analog Output #8
Analog Output #9
Analog Output #10
Analog Output #11
Analog Output #12
Analog Output #13
Analog Output #14
Analog Output #15
Analog Output #16

At sk AT

0K Cancel Apply

NOTE: Do NOT map the spindle in the Analog Outputs tab. This is not only unnecessary, but will also prevent
the spindle from functioning.
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Setup Step/Dir or EtherCAT Motor as a spindle

Instead of using 0-10V analog sighal to a VFD, one of the Step/Dir motors can be setup as a spindle. This is achieved
using OB axis feature of Mach4.

Setup the Motor as you would do it normally for an axis. E.g. in Motor[] tabs set the output type to
Stepper/Analog/Ethercat and set its velocity / counts per unit/ acceleration in “Mach Control”

1. Set the Spindle Type in System Tab of HiCON Config to Undefined
B HICOM Config

System  MPG Motor[0] Motor[1] Motor[2] Motor[3] Motor[4] Motor|

Communication Spindle Mi
serial Number Spindle Type Feedback Source
o ] Undefined v | Undefined -
Max Buffer Level Spindle Index Feedback Index
(1 - 5000 millisec)
0 w 0 W
125
Analog Spindle 5cale  RPM Counts/Rev
Polling Frequency (10 - 200%
(2 - 250Hz)" | 1500 |
|50 |
Encoder Polarity Encoder Debounce Analog Ov
0l i A m ”
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2. Make sure the acceleration of the motor spindle is set to a very low value. (Setting it to a high value will
cause motor to seize immediately when changing speeds and may cause permanent damage to the
machine if it comes to a complete stop)

Control Configuration *

Defaults General Plugins Motors  Aux. Positions  Axis Mapping Homing/Seftlimits Input Signals Output Signals | * | *

Velocity (U/min)
otor

Motor2
Motor3
[ Motord
[ Motors
[ Motors
[ Motor?
[ Motord
[ Motord
[ Motorl0
[ Meterlt
[ Motor2
[ Motort3
[ Motorld
[ Motorls
[ Motorls
[ Moter7
[ Motorid
[ Motor1g

Counts Velocity Acceleration Enable
Per Unit Units/Minute | Units/(5ec™2) G Force Backlash (Units) Reverse?  Delay (ms)

10000.0000 || 1000] [10 | |o-02590190 | [ 0.0000 | [o |

\ oK Cancel Apply

3. Map the motor spindle to OB1(6) and enable it.

Control Configuration

Defaults General Plugins Motors Aux. Positions Axis Mapping  Hom

Enabled Master Slave 1 Slave 2 Slave 3

Xim wf Motorl

Y1) e Motor2

Zi2) wf Motor3
Ay ¥
B4 &
Cis) 4

OB1i6) |ef Motorl
oe3is) ¥
oBa(9) ¥
0B5 (10) | ¥
oB6(11) ¥
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4. Under the Spindle Tab Select Step/Dir Spindle Axis to OB1 (6) as shown below.

Control Configuration >
Input Signals Qutput Signals  Analog Inputs  Analog Qutputs MPGs  Tools  Spindle  Tool Path b
MinRPM | MaxRPM | Accel Time | Decel Time | FeedBack Ratio | Reversed -
0 0.00 30000.00 | 10.00 100.00 1.00000 4
1 0.00 0.00 0.00 0.00 1.00000 4
2 0.00 0.00 0.00 0.00 1.00000 4
3 0.00 0.00 0.00 0.00 1.00000 4
4 0.00 0.00 0.00 0.00 1.00000 g
3 0.00 0.00 0.00 0.00 1.00000 i
6 0.00 0.00 0.00 0.00 1.00000 4
T 0.00 0.00 0.00 0.00 1.00000 &
8 0.00 0.00 0.00 0.00 1.00000 g
9 0.00 0.00 0.00 0.00 1.00000 o
10 0.00 0.00 0.00 0.00 1.00000 g
1l 0.00 0.00 0.00 0.00 1.00000 i w
Max Spindle Motor RPM: | 30000.00 | [JWait on spindle to stabilizeto | 90 5| percent.
Spindle Override Delay: | 25 | (ms)
Step/Dir 5pindle Axis: (QB1 (6) | (Axis must be enabled and mapped.)  [] Enable Step/Dir Spindle rigid tapping.
Mone
0B2 (7)
OB3 (8) oK Cancel Apply
OB4 (9)

5. Setup MinRPM and MaxRPM as you would do for a normal spindle.

6. Now you can use M3 and S Gcode in Mach4 just as you would for a normal spindle.
Note: Start off with low S values when using for the first time.
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Synced Analog Outputs - M67

Synced analog outputs using the M-Code M67 is available for use with HICON-EXTIO (Extended 1/0) activation.
This feature comes in handy if you want o synchronize analog output with your Gcode Eg. Laser engraving
application. Depending on the motion controller you have up to 8 analog outputs available for use.

Map the analog registers in Mach4 Control and Analog Outputs tab as shown below.

Control Configuration *

Axis Mapping Homing/Softlimits Input Signals  Qutput Signals Analog Inputs  Analog Outputs MPGs  Tools  Sp| * | *

Device | Analog Output Name Numerator  Denominator Offset User Description -

Analog Output #0 HICON VDAC1 1 1 0.1
Analog Output #1 HICON VDAC D 1 1
Analog Output #2 HICON VDAC_ 2 1 1

Analog Output #3
Analog Qutput 24
Analog Output #5
Analog Output #6
Analog Output #7
Analog Output #8
Analog Qutput #9
Analog Output #10
Analog Output #11
Analog Output #12
Analog Output #13
Analog Qutput #14
Analog Output #15
Analog Qutput #16

Aol s a BAT

oK Cancel Apph

The Numerator and Denominator must be 1 by default but these are configurable. Offset is optional.

M67 E- Q-
E is analog output number in Mach4 control Q is voltage (float datatype) — refer the controller documentation
for analog range.

Here is an example Gcode to use 3 spindles simultaneously.
analog output #0 is @5.5V

analog output #1 is @6.7V

analog output #2 is @-4V

All three voltages are applied simultaneously at g0 x10

g0 x0

m67 e0 g5.5
m67 el g6.7
m67 e2 g-4
g0 x10
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Counts Per Unit Calibration

You can use the HiCON plugins to get an accurate counts/unit without having to measure the teeth, belt or gears
on the axis.

For each one of the motors in the HICON plugin config axis tabs, disable the encoder feedback. Do not change the
feedback index number, just set the source to ‘Undefined’ in the Feedback area. Set Backlash value to zero and
backlash speed to zero.

Feedback
Source
Undefined
—

NOTE: If your system does not have encoder feedback, use the StepGen counter instead of the encoder in the
HiCon Status window.

Initial Steps
e Mark where the machine’s axis is on the table.

e Using the MDI tab for custom gCode, command the machine to move the x-axis a short measurable
distance, like 10 inches. (g0 x10)

e Then measure the actual distance that the axis moved, and using the ratio method, update counts per
unit in Mach4 motor tab to make sure that the commanded movement is close to the actual.

e Aslong as the commanded motion is relatively close to the actual distance travelled then you can
continue to calibrate the counts per unit.

Counts per Unit
e Move the axis all the way to one end of the table Encoder

e Mark where the machine’s x-axis is on the table 0
e Inthe HiCon Diagnostic/Status window for the Encoder’s, click on the encoder
channel field for the desired axis to clear the value.

e Using the MDI tab for custom gCode, command the machine to move the axis -
a long measurable distance, like 60 inches. (g0 x60) 13
e Then measure the actual distance that the axis moved on the table. [4]

e Take the encoder value that is displayed in the HiCon status window for the 51
selected axis and divide that by the actual distance travelled. This is your
counts per unit for the axis. Enter this value in mach config motors tab.

e Repeat the above steps for each axis.

(T[]

Re-enable Encoders
For each one of the motors in the HiCon config, reenable the encoder feedback. Do not change the index just set
the source to ‘encoder’ in the Feedback area.

If your system does not have encoder feedback, use the StepGen counter instead of the encoder in the HiCon
Status window.
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Scripting and Mach4 HICON Registers

The HICON plugin defines several Mach4 registers that are primarily used in communicating information for
custom user functionality. These registers are included in the HICON plugin mostly for developer purposes.

This section can be skipped if your application does not require any custom functionality through lua scripting, or
any screen editing.

NOTE: VDRO and VLED registers are used as a means of transmitting and receiving data from the HiCON
BASIC or C macro program.

Encoder (0 - 8)— These read-only registers display the current encoder counter position for each encoder channel.

VADC (0 — 1) — These read-only registers display the voltage readings (0 — 3300 milliVolts) for each analog input
channel.

VDRO (2000 — 2049) — These writable registers are general-purpose numerical values that are sent to the HICON
and used in the BASIC Macro Program (i.e. DROs 2000 — 2049).

VDRO (2050 — 2099) — These read-only registers are general-purpose numerical values that are received from the
HICON and used in the BASIC Macro Program (i.e. DROs 2050 — 2099).

VLED (2000 - 2031) — These writable registers are general-purpose bit values that are sent to the HICON and used
in the HICON BASIC Macro Program (i.e. LEDs 2000 — 2032).

VLED (2050 — 2081) — These read-only registers are general-purpose bit values that are received from the HICON
and used in the HICON BASIC Macro Program (i.e. DROs 2050 — 2099).
Accessing register files from a lua script may be accomplished with the lua command:
mc.mcRegGetHandle(m4Instance, registerPath);
Where the register path is ‘HiCON/<registerName>’.
The example below reads Analog Input 0 in order to scale the Feedrate override setting.
inst = mc.mcGetlnstance();
regHandle = mc.mcRegGetHandle(inst, 'HICON/VADC_0');

regValue = mc.mcRegGetValue(regHandle);
mc.mcCntlSetFRO(inst, (regValue * 250) / 3300);
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Registers may also be viewed and modified via the Regfile Diagnostic Utility in Mach4. Use this utility to view the
available registers, their names, and current values. Values may be modified by double-clicking a register entry.

& Mach 4 - Industrial

File View Configure Diagnostic Wizard Operator Help =
Logging.. .| Diag Pound Variable Range :'
Tool P ) ) E
HICON (v2.01.47) - Vital System Inc. | )‘f E
Current Positions Regfile - Mewfangled Solutions J - core/global ~
- corefinst
Zero . i1 DSPMC
X - HICON
Zero C?mmand: D.
Reference b - HICOM_Config: 0
AllAxes - AXI5_DISABLE_BITS: 0
(Home) Zero - RunDeviceMacro: 0
= - ConfigLoad: 2
- StatusBits: 1
Zero .
A . - DigitalOQutputs: 0
- JogOverrideEnable: 0
- JogOverrideRate: 0
De-Ref. Go To - Encoder: 1
AllAxes Work Zero . Encoderl: 1
- Encoder2: 1
~ s | RAT
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|/O Expansion Using Smart3G cards over Modbus/Tcp

Activate the ModBus plugin in the Mach4 configuration window and restart Mach4.

Mach Configuration

General Plugins Motors Axis Mapping Homing/SoftLimits Input Signals

i.NVO Ul.h.w.N -
ru&&&&&«;

Description Version
Core - Newfangled Solutions 4203533
HICON (v2.01.75) - Vital System Inc. 20175
Keyboard Inputs - Newfangled Solutions 4.2.0.3533
LUA - Newfangled Solutions 4203533
Modbus - Newfangled Solutions 4203533
Regfile - Newfangled Solutions 4203533
Serial - Newfangled Solutions 4203533

Create a new Modbus connection and configure the settings like in the following image. The last octet in the IP
address field will be the value of the rotary switch on the Smart3G card.

Tﬂ ModbusSetup

V0L 2

#Modbus

modbus0
functionl
function1
function2
function3

Desc: | modbus.11 Connection Type: TCP «  Poll Interval (ms): 25

Retry Count:| 3 | Timeout| 1000

[[] Swap words on 32 bit integers. Use zero based register addressing.

TCP Settings

© 2021 Vital Systems, Inc.

IP Address | 192.168.0.11
TCP Port | 502 '
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Inputs Setting:

Create a new function for the connection and configure it like the following image.

- 1

T4 Add Modbus Function b
Welcome to the Modbus Function
Setup Wizard.
e
) Select the Modbus function type:
Read Coils (0x1) e
Function Name| smart3gReadIM |
Slave Address: | 0 | (Decimal)
Modbus Register: | 0 | (Decimal)
Register Count: | 8 |
Register Marne Prefix | IM |
Use /0% | | (bit packing)
Help < Back Mext = Cancel
Label the input register bits like in the following image.
=- modbus . : .
Medbus Function: | Read Coils (0x1) Slave Address: I:l
‘.. smart3gWriteOutputs Modbus Register: I:l Nbr Regs:
Type Name Description
Reg 1 Mach Input M1 3G IN1
Reg 2 Mach Input IN2 3G IN2
Reg 3 Mach Input N3 3G IN3
Reg 4 Mach Input N4 3G IN4
Reg 5 Mach Input IN5 3G IMNS
Reg 6 Mach Input INE 3G INB
Reg7 Mach Input INT 3G INT
Reg 8 Mach Input IN8 3G INS
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Outputs Setting:

Create a new function for the connection and configure it like the following image.

T Add Modbus Function ® L

Welcome to the Modbus
Function Setup Wizard.

Select the Modbus function E
type:
Write Single Register 16bit (0x6) hd
Function Name
Slave Address: | 0 (Decimal)
Modbus Register: | 24 (Decimal)
Register Count: | 1
Register Name Prefix
Use I/07: [] (bit packing)

Help < Back Next > Cancel

Label the output register bits like in the following image.

- mo:;u:rfigReadlnputs Modbus Function: Write Single Register 16bit (0x6) Slave Address: D
i smart3gWriteOQutputs Modbus Register: MNbr Regs: | 1
Type Name Description
Reg 1-1 |Mach Output N/AT N/AT
Reg1-2 |Mach Output /A2 N/& 2
Reg1-3 |Mach Output /A N/A S
Reg 1-4 Mach Output /A4 N/&4
Reg1-5 |Mach Output N/AS N/AS
Reg1-6 |Mach Output N/AG N/AG
Reg1-7 |Mach Output N/AT MN/AT
Reg1-8 |Mach Output N/AS N/A S
Reg1-9 |Mach Output ouTs 3G Output 8
Reg1-10 Mach Output ouT? 3G Output 7
Reg1-11 |Mach Output ouTh 3G Output 6
Reg1-12 Mach Qutput ouTs 3G Output 5
Reg1-13 Mach Output ouT4 3G Output 4
Reg1-14 Mach Qutput ouT3 3G Qutput 3
Reg1-15 Mach Output ouT2 3G Output 2
Reg1-16 Mach Qutput ouTt 3G Qutput 1
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In the Input/Output Signal tabs of the control window, map the desired Modbus output/input bits to the desired

Mach4 Signal.

Control Configuration

Defaults  General

Plugins Motors  Aux. Positions  Axis Mapping Homing/SoftLimits  Input Signals

Qutput Signals | 4

X

b

Enable #25
Enable #26
Enable #27
Enable #28
Enable #29
Enable #30
Enable #31
Output #0
Output #1
Output #2
Output #3
Output #4
Output #5
Output #6
Output #7

© 2021 Vital Systems, Inc.

Mapping Enabled | Device | Output Name  Active Low

4
x
4
¥
4
4
x
of
x
4
¥
x
4
¥
4

BOR K NN N KN NN KK XXX

User Description

OK Cancel
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Blink and Connectivity Example Test

You can test the configuration by editing the PLC script. First go to Operator->Edit Screen. Then click the Screen
name in the hierarchy on the left (root node), and click the Events button in the property window (thunderbolt
icon.) Click PLC Script, then the ... button that appears. This will open the PLC script.

The below code will blink the Mach4 output signal Output #0. Additionally, it will attempt to reconnect to the
Modbus device if the connection is lost:

local hSig = mc.mcSignalGetHandle(inst, mc.OSIG_OUTPUTO0)  --Output mapped in Mach to
--Modbus device modbus0 OUT1
mc.mcSignalSetState(hSig, testcount & (1 << 2) ~=0) --Blink output

local hReg = mc.mcRegGetHandle(inst, "modbus0/smart3gWriteOutputs/rc")  --Check device error state
local devError = mc.mcRegGetValue(hReg)

if (devError ~=0) then --Modbus Device is offline, try to reconnect

if (testcount % 20 ==0) then  --Perform once a second
mc.mcCntlSetLastError(inst, "Smart3G device disconnected! Attempting to reconnect.")
hReg = mc.mcRegGetHandle(inst, "mbcntl/command")
mc.mcRegSetValueString(hReg, "") --Clear Command Register

elseif (testcount % 20 == 1) then --Give time for modbus to react

hReg = mc.mcRegGetHandle(inst, "mbcntl/command")
mc.mcRegSetValueString(hReg, "restart modbus0") --Set Command Register to attempt
-- to reconnect

end
end

Insert the code near the very bottom of the PLC Script, right before these lines:

--This is the last thing we do. 5o keep it at the end of the script!
mach5tate0ld = machState;
machlWasEnabled = machEnabled;

If you are polling multiple Modbus devices, you will need to duplicate the above code for each connected device,
and use the corresponding device name.

© 2021 Vital Systems, Inc. 56 www.vitalsystem.com



