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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.
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1. Power Up and Connect to PC

The following guide is intended to give the user a basic step-by-step guide for setting
up the ECO1 for Motion Control on a target machine. While the ECO1 is capable of
much more complex configurations, things will be kept simple here as an introduction.

These instructions assume that the user has some knowledge about working with
electrical wiring, adequate knowledge about the target machine, and has some
experience with building or retrofitting CNC machines. A video QuickStart guide that
steps through the software configuration is also available here.

1.1) Download and install the VSI Device Manager application if you haven’t
already.

e VS| Device Manager
e VS| Device Manager manual

1.2) Connect 24V power to the EC01 on J7. The image below shows the necessary
wiring connections for this part of the setup. Only turn on the power supply
once all the connections below are made.
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1.3) If the ECO1 is correctly powered up, the green power LED should be lit and
the blue CPU LED will blink in some pattern.

1.4) Itis now time to establish a network connection to the ECO1. You may either
connect using an Ethernet Router (easier) or by using a direct connection to
the PC (harder).
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Option A: Connect using an Ethernet Router (DHCP Server)

Host PC / Work Station

Ethernet Router &
DHCP Server

This is the simplest method to connect Mach software to the controller. The figure
above shows a basic setup using an Internet router on your network. Connect the
Ethernet cable from the J4 Ethernet port of the HICON to the router.

Connect another Ethernet cable from the router to your PC. The router will
dynamically assign a unique IP address to both the PC and the HiCON. This completes
the network setup without requiring any intervention from the user.
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Option B: Direct Connection to the PC

In a direct connection setup, the Ethernet cable is connected from the J4 Ethernet port
of the ECO1 directly to the PC as shown below:

One-to-one connection
using Straight Thru
Ethernet Cable

Host PC / Work Station

When this configuration is used, the network address of the ECO1 must match that of the
PC’s ethernet adapter. The default IP address of the HiCON board is 192.168.0.95. This
means that we must change the PC’s adapter IP to a static IP with the form 192.168.0.xxx.
The following steps will demonstrate how to accomplish this.

(Note that you can change the ECO1’s IP address using the VSI Device Manager Software.

However, this should only be done if you know exactly what you are doing. Network
setup can be a simple task, but incorrect settings can get you stuck for many hours.)
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Click the Start menu. Next, click on the Control Panel option.

Microsoft Outlook 2010

Getting Started

: Documents
Connect to a Projector

Pictures

| Remote Desktop Connection

Music
Sticky Notes

Computer
Snipping Tool

Control Panel
Calculator

Devices and Printers
Paint

Default Programs
Microsoft Publisher 2010

Help and Support

Secure Shell Client

All Programs

|S:‘:r:r’? programs and files

Click on the Network and Sharing Center option.

SRR

)

,(-\ . @ v Contr.. » All Control Panel Items » - Search Control Panel P

File Edit View Tools Help

Adjust your computer’s settings View by Large icons ¥

1]
|

= Location and Other
Sensors

£

k
[

«Z» Keyboard

Mail (Microsoft Qutlook
2013)

J Mouse

Naotification Area Icons
o

Memory Card Parameter
Assignmen (32-bit)

Network and Sharing
Center

e

NVIDIA Control Panel

m |

Performance Information
&D Parental Controls -J and Tools

E," Personalization g Phone and Modem
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(ol all® 55 » Control Panel » Al Control Panel hems » Network and Sharing Centes

Contrel Pecwl Home

Change adagter settings * —-—
advanc n
WIN-JUTQIDRMNG Network
e (This computer)

View your actwve networks

Change you networking settings

Set Up 4 NEw cannection or Petwerk

W Commectioa networl

Choove homegroup and shanng options

7‘ Troubleshoot peobiems

HomeGroup
Internet Options
I Windows Firewat

Network Accen type
Pulibe metwert Cennecticns: ) Local Ares Connection

View your basic network information and set up connections

0 Sae full mag

Intermnet

Connect or disconnect

Intermnet

Set up & wireless, broadband, dal-up, ad hoc, or YPN connection; or set up 3 router or aCCess pont,

Conmect or reconnect to o wireless, wired, disl-up, or VON network conmection.

Access files and prnters located on other network computers, or change sharing settings.

Diagnose and repair network problems, or get troubleshooting wformation,

» Control Panel » Nety and ¥ » N Connections » -

CQrganue « Disabile this metwerk devicn Diagnose this connec R ths
= Local Ares Connection
! Pstwork
@ iovellt) PRO/I000 MT Network €.
W Disable
Status.
Diagnose
% Bridge Connections
Create Shortcut
Delete
% Rename

= '

2 =- 1 ®
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In the window that opens, click on the Internet Protocol Version 4 (TCP/IPv4) (you

may need to scroll down to find it). Next, click on the Properties button.
[ @ Local Area Connection Properties

Metwaorking

Connect using:
LF Intel(R) PRO/1000 MT Network Connection

This connection uses the ffO‘ems:
& Cliert for Microsoft i

=005 Packet jimr
.@ File and Print ring for Microsoft Networls

Description
Transmission Contral Pratocol;’lrlteme%i"gﬂe default

wide area network: protocal that provic unication
across diverse interconnected networ

[ ok ][ cancel
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In the window that opens, click the Use the following IP address: radio button. In
the IP address:, type 192.168.0.10, Subnet mask: 255.255.255.0, and Default
gateway: leave blank. For the DNS server settings, leave both of them blank

r h
Internet Protocol Version 4 (TCP/IPvd) Properties &lﬂ

General

Internet Protocol (TCP/IP) Properties

‘fou can get IP settings assigned automatically if your network supports p—
this capability. Otherwise, you need to ask your network administrator Enerd |
for the appropriate IF settings.

Y'ou can get IP zettings aszigned automatically if your nebwork, supports
this capability. Otherwise, pou need bo ask pour network. administrator for
the appropriate |P settings.

(@ Use the following IP address: . ]

: (") Obtain an IF address automatically

1P address: (®) Uze the fallawing IP address:

Subnet mask: . . . IP addrass: 192 0168 . 0 . 10
Default gateway: . , . Subnet mazk: 285 285 Z2BR . 0

Obtain DNS server address automatically
(@ Use the following DNS server addresses: Obtain DMS server address automatically
Preferred DNS server: ) ) ) (®) Uze the following DNS server addresses:

Preferred DMS zerver:

Alternate DMS zerver: l:l
[ validate settings upon exit

Alternate DNS server:

[ Ok ][ Cancel ]

\ I OFK, ][ Cancel ]

Click OK to save the settings. If all instructions were followed correctly, the ECO1
should appear when you click Scan in the “VSI Device Manager” application.

Network Devices

IP Address Firmware  Serial Number  FPGA Boot Loader Hardware Adapter IP
192.168.0.99 = 7763 192.168.0.215

Scan Network Terminal
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2. Setup EC-Link Software

You should have the User Manual for your EtherCAT slave device on-hand while
following along the below steps, as you will need to reference it at times.

Note that you should perform the following steps at first with only one slave device
connected for testing purposes. Once you have the one slave device operational, you
may repeat the steps to add the rest of the slave devices.

2.1) Download and install EC-Link Software.

2.2) Follow along the manual of your EtherCAT slave device to get it set up.
Connect it to the ECO1 using the J5 Ethernet port on the ECO1 and the IN
port on the EtherCAT slave (also sometimes labeled A or X1).

© 2021 Vital Systems, Inc. 11 HiCON EC-Link User Guide
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2.3) Open the VSI EC-Link configuration software. You will be greeted with the
following menu:

S HICON Ec-Link
. State: Disconnected

K FtherCAT

AVEC-LINK
v1.1.0

ESI

ESI
Files

Visit Vital Systems Inc

- O X
PROJECT CONTROLLER MISCELLANEOUS
a & & = O Il & 0
New Open Reset Save Save As Upload Download Connect Browse Help
Project Project Project Changes Project Project Project Device Network =
PO | spo | >
Rx-PDO + New P00 )
Description PDC ID Description Index  Sublndex Bits
Tx-PDO #k New PDO (%)
Description PDC ID Description Index  Sublndex Bits

2.4) Create a new project by clicking on “New Project”

ZOM Ec-Link
e: Disconnected

therCﬁ'l_":
TC-LINK

© 2021 Vital Systemes, Inc.
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2.5)

Click ESI Files->Import ESI, and import the ESI file (XML) for your drive
(Available from your drive distributer.)

9 HICOM Ec-Link

9 ESI File Manager
@ state: Discon

pet
File Name endor Name ‘endor
EH'lE Maxsine_EP3E_EC_V01_07.xml i
EC-LIN
¥1.1.0

E New
v1.5.10

Files

Open Rs
Project Project Pre

2.6) Then right click in the leftmost area and select “Add Master Device.”
AVECLINK New  Open R

Add Master Device
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2.7) Right click the master and click “Add Slave Device”.
9% HICON Ec-Link - demo.ECL

o State: Disconnected ESl PROJECT
—

KEtherCAT 5 a2 &5

AV EC-LINK ESI New Open Reset
v1.5.10 Files Project  Project  Project
S5 FCON| ™ 1 14 Stave Device |l PO |~ spo |-

Delete I
Rx-PDO

Descripti

2.8) Inthe window that appears, select the vendor of your drive from the Vendor
dropdown. Then select the item in the list whose revision and product code
matches your drive, then press “Add Slave”. This will add the selected slave

device to the device list under the selected master. Close the window.

¥ EtherCat Slave Devices - O X

Name Rev No. Product Code A

Search Device Here ‘ | Add Slave | 4 Select Vendor

| Maxsine

Beijing CTB technolegy CO., LTD.
Advantech Co., Ltd.

OMRON Corpaoraticn

© 2021 Vital Systemes, Inc. 14 HiCON EC-Link User Guide


http://www.vitalsystem.com/

MTAL

:Systems inc

www.vitalsystem.com

2.9) Click the added slave to select it.

O State: Disconnected ESI P
—
KEther (AT~ &8 s i
AVEC-LINK ESI New Open
v1.5.10 Files Project Projec

HICOM Ec-Master

© R8SD-1SNO4H-ECT 200V/400W Servol iRk

Rx-PD1

—

Once a slave is selected, you should see a number of PDO mappings appear
in the Rx and Tx PDO sections. Here you can choose which PDOs to use by
clicking the checkbox next to the PDO.

You should only select one PDO in each section.

PDO | )4 ~ spo L Object Map | v
Rx-PDO = Copy PDO e
Description PDO ID Description Index  Sublndex Bits
1st receive PDO Mapping 0x1600 Controlword 0xG040 O 16
[ 258th receive PDO Mapping  0x1701 Target position 0x607a 0O 32

[ 259th receive PDO Mapping  Ox1702
[] 260t receive PDO Mapping  0x1703
[ 261th receive PDO Mapping  O0x1704
[] 262t receive PDO Mapping  0x1705
1 273th receive PDO Mapping  Ox1710

Tx-PDO = Copy PDO ()
Description PDOID Descripticn Index  Sublndex Bits

1st transmit PDO Mapping 0x1a00 Statusword 06041 0 16

] 258th transmit PDO Mapping Ox1b01 Position actual value 0x6064 O 32

[ 259th transmit PDO Mapping 0Ox1b02
[ 260th transmit PDO Mapping  Ox1b03
] 261th transmit PDO Mapping Ox1b04
[ 273th transmit PDO Mapping  Ox1b10
1 512th transmit PDO Mapping  Ox1bff

Your EtherCAT Drive should have just these objects enabled:

Rx-PDO: Control word (0x6040), Target Position (0x607a).
Tx-PDO: Statusword (0x6041), Position Actual (0x6064).

© 2021 Vital Systems, Inc. 15 HiCON EC-Link User Guide


http://www.vitalsystem.com/

MTAL

:Systems inc

www.vitalsystem.com

Usually the first or second PDO will have just the above required objects. If

one does, then you may enable it and move onto the next step. However, if

one does not exist, you will have to manually edit your PDOs to create one.
For example, in the below image, there are extra objects in this TX-PDO
that we do not need.

Right click a PDO in the list that contains the required objects, then select

Edit.
Tx-PDO sk Copy PDO e
Description FDO D Description Index  Sublndex  Bits

15t Transmit PDO m - e Statusword Q6041 0 16

[ 2nd Transmit PDO Maode of Operation Display Ox6061 0 8

[ 3rd Transmit PDO ¢ Reset Position Actual Value Ox6064 0 32

[ 4th Transmit PDO mapping 0x1a03 Velocity Actual Value Ox606c 0 32
Torgue Actual Value Ox6077 0 16

This will open the PDO editor:

S Edit Pdo ®
PDO Editor
Device ID: Ec. Configured Objects @ Available Objects
Name: 1st Transmit PDO mapping € add ESI Objects @
Description Index  Sublndex  Bits
PDO ID: 0x1a00 Fixed: Statusword 0x6041 ] 16
Maode of Operation Display Ox6061 0 8
Description indexee | Sublndex, g Bits Position Actual Value 0x6064 0 32

Statuswerd 6041 0 16 Velocity Actual Value 0x606C O 32
Made of Operation Display 0xB061 0 g T A 0x60TT 0 18
Paosition Actual Value Oxg064 0O 32
Velocity Actual Value OxB06¢c 0 32
Torgue Actual Value Ox6077 0 16

4 A User Objects @ & New

Description Index  Sublndex  Bits

ﬁ SAVE © canceL

This window will allow you to add or remove objects from PDOs. The list on
the left shows objects that are currently present in the PDO.
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You will need to remove the extra objects from the PDO that you do not
need. In my TX-PDO | only need Status Word and Position Actual Value, so

I’m going to right click the other objects and select ‘Remove’.
9 Edit Pdo X

1st Transmit PDO mapping

Description Sublndex  Bits
Statusword 0 16
Made of Operation Display 8
Position Actual Value 32
Velocity Actual Value 32
Torgue Actual Value 16

Description Sublndex  Bits
Statusword 0 16
Mode of Operation Display 8
Position Actual Value

Description Sublndex  Bits

Once this is done and only the required objects are left, | can click Save.
Make sure to select the checkbox next to our corrected PDO.

-

| 1st Transmit PDO
O

2nd Transmit PDC
[ 3rd Transmit PDO
[ 4th Transmit PDO

© 2021 Vital Systemes, Inc. 17 HiCON EC-Link User Guide
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2.10) Next, you will need to set the Mode of Operation for the drive. Navigate to
the SDO tab.

& HICON Ec-Link - EcProject.ECL - o X
(O state: Disconnected

EtherCAT ;
) Rl

EC-LINK
v1.5.10 ‘

Find and select Modes of Operation (0x6060) in the list, select it, and click
SDO Editor. This will open the SDO Editor.

© 2021 Vital Systemes, Inc. 18 HiCON EC-Link User Guide
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S SDO Editer

Sublndex BitSize Offset Type

Near the bottom left, enter 8 as the SDO Value, then click Save.

2.11) Navigate to the Object Map tab and click Auto Select:

Object Map

Description

Sublndex  Bits Object Type

Controlword

Target Position

Description

0 16 Contralword

Index  Sublndex Bits Object Type

Statusword

Paosition Actual Value

© 2021 Vital Systemes, Inc.
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2.12) If you have not yet, follow along Section 1 to connect your ECO1 to the PC.
Click on “Connect Device” in the toolbar to bring up the Connection window.

= o
Upload Download Help
Project Project

Description

2.13) Click “Scan”, select your master from the list, and then press “Connect
Master”. Close this menu.
% EC-Link Connect Device

IP Address Firmware Serial Number FPGA Boot Loader  Hardware Adapter IP

Connect Master

© 2021 Vital Systemes, Inc. 20 HiCON EC-Link User Guide
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2.14) Select “Download Project” in the toolbar to download the configuration to
the device. Note that Mach4 must be closed when downloading the project
to the ECO1. This concludes the configuration necessary from the EC-Link

software.
OJECT QILLER
+ =
S & = BB & O
Reset Save As Upload § Download § Connect Browse Help

Project Project Project Device MNetwork

DO | Object Map |

) +NE‘WPD’D

Description FOCID Description Index !
ceive PDO Mapping 0x1600
receive PIICY Manninn 1701

2.15) Refer to the EC-Link manual for any additional information on this software.

© 2021 Vital Systems, Inc. 21 HiCON EC-Link User Guide
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3. Setup Mach4 and Install Plugin

3.1) Refer to the Mach4 Software Integration Manual to setup the plugin.

3.2) After the plugin is setup, open the HiCON Plugin window at: Configure-
>Plugins->HiCON.

&) Mach 4 - Demo

File View Configure Diagnostic Wizard Operator Help

Select Motion Dev... {5
Program Trace | Diagnostics
Control... :
Curren Plugins... » HICOM (w2.50.46) - Vital System Inc.
PMC... Keyboard Inputs - Newfangled Solutions

Regfile - Newfangled Solutions

. ShuttlePro - Newfangled Solutions
v
.

3.3) Onthe System Tab, Click “Factory Reset” available on the bottom right.
Apply and click Ok. Note that this step is only necessary the first time you
setup the plugin and should not be done for additional motors.

7 HICON Config X

System  MPG Motor[0] Motor[1] Motor[2] Moter[3] Moter[4] Motor[3] Motor[6] Motor[7] Motor[8] Motor[9] Moter[10] Motor[11]

Communication Spindle Misc

1
Serial Number Spindle Type Feedback Source [ Enable Debug Window I AIJ
L ] Analog (0-10V) | [Undefined * Reauires progrem restar ====5ystems inc
Max Buffer Level Spindle Index Feedback Index Sensor Debounce (ms) A vsys.co

(1 - 5000 millisec)

o ¥l 1 -

— ,;noawnzgwsﬁi]ndlssm\e RPM Counts/Rev [ Ensble Reverse XV Toolpath
olling Frequency - 200%)
(2 - 250H2)" 1500 Warning: Enabling this feature will Load Ec-Link Project | |Delete EtherCAT Project
100
RPM Sampling(ms) write the X and ¥ motion
e e o Projct s Omron ECL
R Project Mod Time: 11/23/2021 4:35:55 PM
Encoder Polarity Encoder Debounce Analog Outputs
0] S @ 2
HEIEE b e e Analog Channel  Volts
01 |positive ~ 01 [ 100ns (1.79M1 ~ 0 o [o ] Send
[2] | positive ~ 121 100ns (1.79M} ~
3] |positive ~ (31 100ns (1.79M1 ~
Analog Inputs
[41 | Negative ~ (41 100ns (1.79M1 ~ gink
151 |positive v 131 100ns (1.79M} ~ cofo ] o]
6] |positive ~ (61 |100ns (1.79M1 ~
[71 | positive ~ 71 |100ns (1.79M1 ~
18 [posiive v 181 |100ns (1.79M1 c2fo | chefo |
9] |positive ~ (81 100ns (1.79M1 ~
riol [ Y | | [0 B Y [ ] AT U= EON

oK Cancel Apply
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3.4) On the Motor0 tab, select EtherCAT as the Output Type and select your
EtherCAT Drive. (Refer to the Mach4 Integration Manual for full
explanations of these settings)

System MPG  Motor[0] Mo

Control Qutput

Type Index
EtherCAT w0~
EtherCAT Drive

[1]RE3D-15MN04H-ECT 2 ~

Control Input
Machd Index Gain

3.5) Select Output Type as “Undefined” for motors 1-11. (Later when you set up
additional drives, you may define additional motors past Motor0.)

System MPG  Motor[0] Moter{1]

Control Qutput Fee
Type Index Sou
Undefined 1w Ur
EtherCAT Drive Ma

[1]R88D-1SMNO4H-ECT 2 E

Control Input
Mach4 Index Gain

>

Click Apply and Ok.

© 2021 Vital Systems, Inc. 23 HiCON EC-Link User Guide
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3.6)

Navigate to the Motors tab of the Mach4 Control Window:

Control Configuration

Defaults General Plugins Motors  Aux, Positions Axis Mapping Homing/Softlimits Input Signals  Qutput Signals 4 | *

X

Velocity (U/min)

Time

Counts Velocity Acceleration
Per Unit Units/Minute  Units/{Sec*2)

10000.0000 || 200 |[ 100.00

G Force

00 Motor 0

Enable
Backlash (Units) Reverse?  Delay (ms)
0.0000 | O [o
oK Cancel

[ Mator
[ Motor2
[ Motor3
[ Motord
[ Metors
[ Motors
[ Motor?
[ Motord
[ Motord
[ Metorin
[ Metar11

Click the check mark next to Motor0, and set the values for Counts Per Unit,
Velocity, and Acceleration (these values will depend on your drive and
intended use. You will need to determine these values yourself.)

© 2021 Vital Systemes, Inc.
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3.7) Navigate to the Aux Positions tab:

Control Configuration *

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

Enabled | Encoder | Counts Per Unit | Updates Planner
Motor0 [ ] 10000.000000 | 3¢
Motor1 w 10000.000000 w
Motor2 w 10000.000000 w
Motor2 4 10000.000000 w
Motord w 10000.000000 w
Motor5 W 10000.000000 w
Motor6 i 10000.000000 w
Motor7 4 2000.000000 w
Motor8 4 20000.000000 w
Motord 4 20000.000000 w
Motor10 W 20000.000000 w
Motor11 i 20000.000000 w

oK Cancel Apply

Set the Counts Per Unit of your Motor to the same value you set in the
previous step, but do not enable aux positions. If you do not follow this
step, the position indicators in Mach4 will be incorrect.
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3.8) Navigate to the Axis Mapping tab and map your Motor0 to the X axis:

Control Configuration

Defaults General Plugins Motors Aux. Positions Axis Mapping  Homing/SoftLimits Input Signals Qutput Signals | 4 | *

s

Enabled Master Slave 1 Slave 2
Xm of
Ym
FAriE ¢
A W
B W
cE W
oB1(6) ¥
oB2(T) W
OB3(8) ¥
OB4(9) ¥
oBs (10) ¥
oB6(11) ¥

Slave 3 Slave 4 Slave 5

oK Cancel Apply

3.9) You should now be able to enable Mach4 and jog the motor.

3.10) Once you have one drive working, you can setup additional drives by
repeating the above steps for each additional drive.

Boot Loader Activation HiCON

NOTE: Check the “Activations” tab and ensure that Arm Enable and that
some number of motors have been activated. These two features are
required for the operation of the motion controller. If either of these
activations is missing, please email support@vitalsystem.com for assistance.

., Serial Number
IP Address
192.168.0.99

Feature

Activation Key

7448 | Activated Features

Activated Motors 8

Activate
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