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Before using theHiCONand accompanying software tools, please take a moment tahgo this License
agreement Any use of this hardware argbftware indicate your acceptance to this agreement.

It is the nature of all machine tools that they are dangerous devices. In order to be permittediti@Qdbn any
machine you musagree to the following license:

| agree that neone other than theowner 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 lossiesnages, or other misfortunes suffered through the use

of the HICONboard and its software. | understand that tRRCONboard is very complex, and though the engineers

make every effort to achieve a bug free environment, that | will holebne other thanmyself 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 contrali@®N 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 dfliCONboard 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 operasorll as
anyone near or in the area of my machine.

© 2019 Vital Systems, Inc. 3 www.vitalsystem.com
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TheHiCON Integrés an Ethernet based controlléor motion control, éta acquisition and general PID control
system applicationdUtilizing the latesMicrochiptechnology, theHiGON Integraoffers a comprehensive set of
features for your demanding applications.

HICON Integra can be applied imaiety of applications involving PC based Motion Control, Storage and Retrieval
Systems an€€NC Milling / Lathachines. Equipped witha rich set of hardware interfaces, it can also be used
for wide variety of applications involving PID control, e.g., speed, oven temperature control and so on.

Key Features
1 3 Quadrature encoder inputs (Expandatde). 1 Differential (5V) and 8ingleErded (3.3V).

6Mhz Max Encoder frequency. Encoder resolution multiplied by 4 thru Hardware.
Up to6 Step and Direction Channels. Up to 2MHz Step Frequencies

Optional2 Channel Analog Inputs, Range33Volts, 1bit Resolution

Up to 79 Digital I/O (55 lputs & 24 Outputsand 3Relay outputs
Industrialgrademetal enclosure

Ethernet 100Mb connectivity using TCP/IP interface.

=A =4 =4 4 4 4 I

Simple UDP Socket Programming Interflacecustom programming using software library

© 2019 Vital Systems, Inc. 4 www.vitalsystem.com
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1 VSI Motion Control native API librdor Cusom Software developmeniG++C# andVB.Ne}.
1 Standalone Operation by programming the unit w@rorBASIC programming language.

NOTE7866 Offers 6 Motors Step/Dir channelg854 supports 4 Motor channels.

Compatibility Requirements:
1 Drives can be stepper or servo types, they must be able to take Step aldrection (digital command
AAIAYyLFfad ¢KAEA Aa |faz2z NBFSNNBR (2 Fa at2aAiAidAz2y )
1 Encoders can be rotary, linear, etc. as long as tieye QuadratureTTLsignaloutputs. HICON Integra
uses bothSingleendedand Dfferential signatypes

The table badw shows the typical pins that are used for both types of Quadrature signals.

5V Differential Quadrature 5V Singleended Quadrature
Signal Pins Signal Pins

GND GND

+5V +5V
Z- Z

Z+ B
B- A
B+
A-

A+

Extremely Important Reminder

Extreme precautions must be observed when operating
machinery. Machines are known to have enormous poy
SOSYy gAGK | avYlFftf Y2i2NP
path while powered.

Failure toobserve caution while operating machines cap
result in severe injuries or even death.

NOTESeveral notes such as this can be found throughout this document which list key points and co
worth remembering.

© 2019 Vital Systems, Inc. 5 www.vitalsystem.com
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2.1HICON Mach3 and Mach4 Plugin Setup

To use the HICON plugin for Mach3 or Mach4, copyMB&liCON.dIfile to Plugins folder in the Mach install
directory. When you run Mach& Mach4, it should provide you with a prompt for multiple plugins detected with
the HIiCON plugin included in the list.

2.2VSI Device Manam

In order to change or updatthe firmware installed on the HiCONI, activate featuresyou will

have to install the/SI Device Manager applicatidfaor instructions on using the program, see tt iy
providedmanual VSl Device
0000 Manager

Extended Features:
1 Extended I/G; Modifies J7 and J8 for an additional 32 Inputs and 16 Outputs. Default number of I/O is
23 inputs, 8 outputs, and 5 relay outputs.

Basic Macra Allows the use of HICON Basic Programs for standalonatige
Analog Input; Allows the use of Analog Inputs¢@.3V).

Closed Loop Encoder Feedbgakllows the use of Encoder Channels 8for axis position feedback
(also activates the Extended I/O activation).

Torch Height Contraj Automatic Torch heigipositioning for plasma cutting applications

Synced Outputg Allows the utilization of the Synced outputs feature in Mach4. This allows digital
outputs to be set ON or OFF at a precise position during GCode execution (useful for lasers).

1 Rigid Tam Allows the use of rigid tapping in Mach4.

2.3VSIMacro Loader e

VSI Macro Loader is an application that is used to install and debug the HICON Basic Prograr ‘?
HIiCON controllerThe user can select the HICON Basic file (.bas file) and download it t
controller. After launching the HICON Basic program, the user can see the print statement ol
on the output window.

WS Macro
Loader

iputs
X -590.7437 R .

P
v 00001 HENNNNNNNNNNNANN

2.4 Custom Software Application wittHICON £ ooms

I totion Done A 0.0001 P2 IIIIIFIIIIIII:::
Custom Windows applications can be created using/8ieMotion Control § g ° 2901 seows o
APllibrary. The Library is an API designed to allow communication MRy~
Ethernet) using commands to arm/disarngntrol and read 1/0, and e
command motion among others. Sample applications andex guide

may be founchere.

HICON Amed ‘

© 2019 Vital Systems, Inc. 6 www.vitalsystem.com
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The following steps are provided to give the user a basic-lsyesiep guide for wiring the Integra on a target
machine. These instructions assume that the user has some knowledge abounhgvasikh electrical wiring,
adequate knowledge about the target machine, and has some experience with building or retrofitting CNC
machines.

1. 526yt 2FR YR Ayaidltt GKS #{L 5S8S@A0S al yl3aSNI I LILX

i VSI Device Manager
M VSI Device Manager manual

2. Connect power to the Integra. The image below shows the necessary w
connections for this part of the setup. Only turn on the power supply once all
connections below are made.

3. If the Integra is correctly powered up, the green power LED should &edithe blue CPU LED blinks in
somepattern.

© 2019 Vital Systems, Inc. 7 www.vitalsystem.com
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Troubleshoot Issue Solution
The green LED is not lit up Make sure that the wires are adequately stripped, and use a voltm

verify that 24V is present on the connection. If not, then the power s
may be the issue.

The CPU hlie LED does not light upf If the green LED is lit up anthe CPU LED is not, try cycling the powe
| f t hat still d o esuppdrtt@vitalsgsteik.confop
assistance.

The CPU LED blinks very ragly | Try cycling the power on the unit. If the blinking is still rapid, after a cot
and Mach cannot connect of tries, please emaslupport@vitalsystem.cofor assistance.

4. Establish a network connectionibK S L y i S 3 NNetwork @ohineioh Sdidig S{ Ol A2y ® LT
connection to the PC is used, make sure to carefully follow the steps for setting the PC IP address.

If all instructions were followed cor@2(i f 8 ¥ @2dz aK2dzZ R 6S FtofS (2 aoly
al yF3ISNE FLIWIX AOFGA2y® LT GKS dzyAl R2Sa y2i0 akKz2g
table below.

=4 V5| Device Manager (v5.23) -DEBUG- I o=

MNetwaork Devices

IP Address Firrnware Serial Number FPGA Boot Loader Hardware Adapter IP
192.168.0.217 3.45 0004A325781C  TETB TT66 192.168.0.223

Scan Network

© 2019 Vital Systems, Inc. 8 www.vitalsystem.com
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Troubleshoot Issue Solution

The device does not shawp in | 1 Make sure that a good quality CAT5e (or better) Ethernet cable is
VSI Device Manager between the Integra and the PC. The Integra has-MitbX, so cross
over or straighthrough cables can be used.

1 Try disabling windows firewall temporarily teee if it interferes with th¢
connection.

1 If more than one network adapter is present (for example, a laptop
wifi connection and Ethernet port). Try disabling the other netw
adapter.

1 Check the RJ45 port on the Integra and make s
the orange LB is lit and green LED is blinking. If S8
not, try using a different cable

5. After getting the HICON on the network, you may then proceed to turn off the power and wire the
machine sensors and switches to the Digital I/O on the unit.

NOTEFor safety reasons, It is highoommended to first set up the ESTOP and limit switches b
attempting any motion on the machine.

The Integrar800 seiesuses both PNP aiNPN circuits for the Digital I/O (sourcing type, or the hot wire
has the switch)TheDigtal I/O on the Integra are not tied to any specfiimctionality. Input and Output
I/0O functions will depend on how they are mapped or scriptgithin Mach3 or Mach4 (or in custom
software).As such, the sensors can be wired now, or later after mapping the I/O signals in Mach.

NE YR a¢A00KSa (2 DigifdiSO Z0ORIBES 3ISSONIVM2YYy

a2N
SEl YLX MringlEXBipldsINE BORE Ry @y (KS &

Once wired into the screw terminals, the sensors may be tested by triggering them manually and watching
the Input LEDs on thiategra.

NOTEIt is recommended to use the same 24V power supply connected on J1 of the Integra,
turning off the power supply cuts power on all components

© 2019 Vital Systems, Inc. 9 www.vitalsystem.com
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Troubleshoot Issue

Solution

The Input LEDs do not light up whe
the sensor/switch is triggered

1 Ensure that the 24V LED is lit up. The Digital I/O circuit requires t
24V power is supplied on the Integra. If it is not lit, go backeps.

1 Make sure that the wires are adequately stripped, and use a voltm
verify that 24V is present when the sensor/switch is triggered.

Some Input LEDs are turned ON,
their states are not following th
sensor/switch

fTUs i n gExdnple I/OiConnectiols di agram as a
that solid earth ground connections are present, because electrica|
accumulation can disrupt the microcontroller operation in the Integ

1 Make sure that the wires are adeqlyastripped, and use a voltmeter
verify that the sensor properly sends 24V and OV when triggered o

6. Connect the stepper/servo drives to the HICON. If only the pn7866 Integra was purchased (without the

7737 breakout board), connect the drives tite stepper output channels located on J2, J3 and J4.

LYTF2NXYIGA2Yy 2V

LAy f Stép2ardrDigectinSignals $ STOAidey2 R/ &2 v

iKS

If the HICON was purchased with the 7737 breakout board, connect the 7737 boiuel HICON using
the provided 26pin flat cable, and proceed to the next section (Integra with 7737 Setup).

Once the drives are wired up correctly, you are now ready for the software configuration and testing.
Further setup procedures can be found on eith

1 HiICON Mach3 Software Integratioranual

1 HICON Mach4 Softwaretégrationmanual

© 2019 Vital Systems, Inc.
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Integra with 7737 Setup

C2NJ KA & &S0 dzLIInteiNPaOSTRITZNE @z NER i
as a reference.

NOTE For this section, ensure that the 7737 is connected to
Integra using the provided 2éin flat cable, and all the setup stef
were followed in the previous section.

1. On the J3 screw terminal on the 7737, (with the power supply
turned off) cownect 24V on the +24V input, and OV on the GND.

NOTEIt is recommended to use the same 24V power supply connected bthédllmtegra, so that
turning off the power supply cuts power on all components.

2. 24V must be supplied on the ESTOP input to deactivate the ESTOP condition on the 7737. The ESTOP sign:
here also has a builh function to disengage the stegtirection circuit which will completely prewnt
outputting any command signals on the RJ45 ports.

NOTEThe ESTOP input may simply be connected on the adjacent 24V output, but it is recom
to wire a switch on this connection so the ESTOP can be triggered masuadigessary.

3. After turning on the power supply, no LEDs should be turned on at this. Test the ESTOP input by toggling
the switch ON and OFF, the ESTOP LED should change the state accordingly.

Troubleshoot Issue Solution

The ESTOP LED is always OFF | § Ensure that the 24V and GND wires are adequately stripped and
Volt meter to read if 24V is properly supplied to the 7737 and that
is present on the ESTOP Input.

The ESTOP LED is always ON 1 Use a Voltmeter tensure that 24V is present on the ESTOP Input

4. ¢dzNYy hCC GKS LIggSN adzllLlf ed LF (GKS RNAODSEHE. ¢ SEHER
Interface boards were provided with the package, the connection is simply a matter of plugging one end
of the provided coloicoded Ethernet cable from the 7737, to the HHB for each drive.

LT GKS RNAGSE 6SNB y20 LINDKLA SR SRS LAV S NI 8RS
supplied with the package, you will need to plug one end the appropriate RJ45 port on the 7737, and

Odzli GKS 20 KSNJ SYR F2NJ 6 ANIV\BEard koyDiiive Wilig S T RNR P15 A Wi
connections on the drive. For these connections, use good quality CATaett@r) Ethernet cables.

© 2019 Vital Systems, Inc. 11 www.vitalsystem.com
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5.t 26 SNJ dzLJ G6KS LydS3aNI FyR 2Ly GKS a+x{L 5S0ArA0S al
€2dzNJ dzy AU FTNRBRY UKS RSOAOS fAaud / KSSBA NKKSISA/UMDb
enabled. Ifitwasdiso f SRZ Of AO]l a52¢yf2FRéE 02 FWLWIXé 0UKS OK

. .
{54 V5| Device Manager (v53.23) b4
Metwork Devices
IP Address Firrmware  Serial Number  FPGA Boot Loader Hardware Adapter IP
192.168.0.217 3.45 00048325781C TETE 2.00 7766 192.168.0.223
Scan Metwork
| Boot Loader Activation HICON
Firmware Pins Firmware Variables
MName Description
IM_EStop1 Enable J7 Step/Dir C... Switches J7 from Digital /0 to Step/Dir Channels
IM_EStop2 Enable )8 5tep/Dir C... Switches J3 from Digital I/ to 5tep/Dir Channels
IM_KeyLock
OUT_AuxCPULED
OUT_AuxErrorLED
[] Active Low Value: ] Enabled Download
]
Close |
6. / KSO1 GKS 4! OQGaAgdlriArzyaég GFo FyR SyadiNB (KF{G GK

activations are missing, please emgipport@vitalsystemam for assistance.

1 Scan Metwork

Boot Loader Activation Hicon

© 2019 Vital Systems, Inc.
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You can connect the HICON Integra directly to your PC or connect via an Ethernet switch. The HICON board can
use the DHCP server on the network or a fixed IP address (firmwasssgigned IP address192.168.0.35). The
default IP address of the device can be manually changed via the VSI Device Manager Software.

3.1 Connect using an InternéRouter (DHCP Servér

Host PC / Work Station

Ethernet Router &
DHCP Server

mn

5] >
+ “ s ard T > - -
[= | -
« E | —
| |3 e 8
- i LLULELTTTTTTR .
= . e Y A
A T

.......

—— > To Internet

This is the simplest method to connect Mach softwarehe tontroller. The figure Bove shows a basic setup
using arninternetrouter on your networkGonnect the Ethernet cable fromie J5Ethernet port ofthe HICONo

the router. Connectanother Ethernet cablérom therouter to your PC. Theouter dynamicaly assignsiniquelP
addressboth to the PGas well as to the HICQBNnd therefore completes the network setup without requiring any
intervention from the user.

3.2.Direct Connection to the PC

When connecting the PC directly to the HICON, you will needmanually assign IP address
192.168.0.10n Windows XP, 7 or newefThe HICON board will use its firmwadefault IP address,

i.e., 192.168.0.35Do0 not use VSI Device Manager Software to change the HICON IP address, unless
you know exactly what you daig. If not sure, please email VSI for more information
(support@vitalsystem.com). Network setup is a pretty simple task, but wrong settings can get you
stuck for many hours.

© 2019 Vital Systems, Inc. 13 www.vitalsystem.com
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The Ehernet cable is connected from thisEthernet port of theHiCONooardto the PC ashown below:

One-to-one connection
using Straight Thru
Ethernet Cable

Hasmnnnn

Host PC / Work Station

AR FAGN BN R8T

Click theStartmenu. Next, click on th€ontrol Panebption.

©% Microsoft Outlook 2010

‘j’ Getting Started

: Documents
Connect to a Projector

Pictures
Remote Desktop Connection

Music
Sticky Notes

Computer
% Snipping Tool

Control Panel
Calculator

N‘EZ Paint

Devices and Printers

Default Programs

+ Microsoft Publisher 2010

Help and Support

-

© 2019 Vital Systems, Inc. 14 www.vitalsystem.com
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Click on theNetwork and Sharing Centeption.

[E=EERE—)
z . E » Contr.. » All Control Panel Items » - Search Control Panel Fel

File Edit View Tools Help

Adjust your computer’s settings View by Large icons ¥

Location and Other
Sensors

Mail (Microsoft Qutlook Memory Card Parameter
2013) M| Assignmen (32-bit)

Keyboard |m

-
@
J Mouse .::’l: Network and Sharing
&

= Center

Motification Area Icons NVIDIA Control Panel

Performance Information

Parental Controls L] and Tools

Personalization Phone and Modem

Click onrChange adaptesettingsfrom the left side menu.

R -

Callcll® 52 > Control Panel » &1 Control Panel hems » Network and Sharing Centes .

Contret Pacwl Hom v ’ : g -
b ons 2 View your basic network information and set up connections

Change adagter sestings * g 0 See 1l mag
advanc n
Sisesid 4 WIN-TQLORHNO PNetwork Tntemet
9 (This computer)
View your active networks Connect or disconnect
Network Accen type Intermnet
Pulibe metwerk Connections: § Local Ares Conmectien

Change you networking settings
Set up 4 new cannection or retwerk

Set up & wirddess, broadband, dual-up, ad hoc, or VPN connection; or set up 3 router or 3CCess pont,

-s. Connect to 3 nebwork

Conmect or reconnect to & wireless, wired dial-up, or YWN retwork conmection.

Choose homegroup and shaning options

Access fles and ponters located on other network compauters, or change shanng settings.

=9 Troubleshoot peobiems

X Diagnose and repair network problems, or get troubleshooting wformation,
HomeGroup

Internet Options
Windows Frewal

© 2019 Vital Systems, Inc. 15 www.vitalsystem.com
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Rightclick on theLocal Area Gnnectionicon, then selecProperties

» Control Panel » Net and ) » Connections » v 4y

Qrganue Disabile this metweck devicn Diagrose this © R

= Local Ares Connection
ie etwork
@ Iovelii) PRO/I000 MT Network € s

Diagnose
% Bridge Connections
Create Shortcut

Delete

% Rename

== )

-
Miystems inc

In the window that opens, click on theternet Protocol Version 4 (TCP/IPvjjou may need to scroll down to

find it). Next, click on th@ropertiesbutton.

[E] Local Area Connection Properties u

| Metworking

Connect using:

| ¥ Intel(R) PRO/1000 MT Network Connection

This connection uses the f- tems:

1% Clignt for Microsoft ks

J= 005 Packet zfler
.@ File and Print ring for Microsoft Networks

Imtemet Pratocol Version 4 (TCP/IPvd)

& Link-Layer Topology Discovery Responder

| nsal. || Uninstal |

Description

Transmigsion Control Protocol /Intemet Pog "we default
wide area network protocol that provic unication
across diverse interconnected networt

[ ok || Canesl

© 2019 Vital Systems, Inc.
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In the window that opens, click the Use the follagilP address: radio button. In tié address: type

192.168.0.10Subnet mask: 255.255.255.@ndDefault gateway:leave blank.For the DNS server settings, leave

both of them blank.

-
Internet Protocel Version 4 (TCP/IPv4) Properties

=)

General

for the appropriate IP settings.

(@ Use the following IP address:

| IP address:
Subnet mask:

Default gateway:

Obtain DNS server address automatically
(@ Use the following DNS server addresses:

Preferred DNS server:

Alternate DMS server:

[ validate settings upon exit

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

Internet Protocol (TCP/IP) Properties

General |

the appropriate |P zettings.

() Dbtain an P address automatically
(®) Uze the following IP address:

Obtain OMS zerver address automatically
(®) Uze the following DNS server addresses:

Preferred DMS server:

Y'ou can get IP settings assigned automatically if your network, supports
this capability. Otherwize, you need bo ask pour network. administrator for

1P addre=ssz: 192 168 . 0 . 10
Subnet mazk: 285 28R O Z2ER . D

Alternate DMS server: l:l

[ ok

] [ Cancel

]

Click OK to save the setting. Afsgiew seconds, you shoulae able to connect HICON from Mach software.
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TheHiCONntegra boarchasseveral interface ports and indicator LEDs. The figure below shows a top view of
the HICON Integra board with interface ports and other components

Jl +24V 1Amp to power the unit.

J2 Step and Direction Outputs 0 add

J3 Step and Direction Outputs 2 and 3.

J4 Step and Direction Outputs 4 and 5.

J5 Ethernet connection

J6 Singleended encoder input. AnaldgputsO and 1.

J7 Port#12 Digal 1/0 (16 Inputs, 8 Output®)r Drive and Encoder Interface
J8 Port#13 Digital I/Q(16 Inputs, 8 Outputg)r Drive and Encoder Interface
J9 E-Sop input
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