ECO01 EtherCAT Motion Controller

Ethernet Motion Controller

User Guide

Version 11
(UpdatedMarch 16, 2021)

NMTAL

—===:5ystems inc

© 202 1 Vital Systems Inc
Atlanta, Georgia USA

For more information, please visit the product web page:
http://www.vitalsystem.com/ethercat



http://www.vitalsystem.com/ethercat

MTAL

====systems inc www.vitalsystem.com
Contents
LICENSE AGREEMENT......ooiiiitiie ittt ettt ettt ettt e e ettt e e e et e e e st et e e e st e e e enbe e e e anbaeeeannees 3
I @ LV oY1 PRSP SR 4
2. ECO1 HARDWARE INTEREACE. ... oottt e e e e et a e e e e e e e eastaneeeeeeeeeanaes 5
2.1 POWET SUPPIY (J7)eteeeeeiiiiie ettt et e e e s e e e e e nbn e e e e e e 6
2.2. ETNEINE POITS (J4, J5)..ei i iiiieee ettt ettt ettt e et e e st e e e s snen e e e e s anrneeeeean 6
2.3. Digital I/O 3.3V TTL POrt (J1, J6,.J8)..ueeiieeiiiiiiee e iiiieiee ettt e sriee e e et ee e s snaeeee e 6
2.4, EleCtriCal CharaCteriStICS. ... .uiiiiiiiiie sttt et e et e e et e e e s s snbreeeeeaae 9
3. SOFTWARE COMPBENTS .....cutttieiitiete e ittiee e simte e teee e e sttt ee e sstee e e smsbe e e e abeeeeassbeeeessbeeeesmntseeesaraeeeens 10
3.1HICON MACh4 PlUGIN SELUD........ueiieeiiiiiiie ittt e e tb e e e s st e e e e s snraneeee e e 10
3.2 VS| DEVICE IMBNAGET......ceeiitiiiie ettt ee ettt ettt ettt e e e e ettt e e s st e e s sabb st e e e e s abbe e e e s annnneeas 10
GG B = T o PP PRRS 11
4, QUICK START GUIDE ... .ot me e et e e e e e e e e e e aaa b me e e e e e e eestaaaeeaeaeas 11
5. NETWORK CONNECTION SETUR.....outiiiiii et eiie et emai s e e e e e e e e e e s emeanranas 16
5.1. @nnect using an Internet Router (DHCP SEIVEL)......cccooie i e 16
5.2. Direct Connection t0 the P.C..........o e e e 16
6. ADDITIONAL FEATURES.......ci ittt ettt e e et e e ettt e e ame st e e e anbe e e e antes 21
6.1 EXIENAEA FOALUIES ... uueiiiiiiiiiie e e e e e e sttt e e e e e e e et e e e e eeeeeeesansbsbaaanneeeeeaeeesesannnsnes 21
6.2 Custom Software APPlICALIAN..........cooiiiiiiiii e 22
7. TROUBLE SHOOTING . ...ttt eeet ettt e e e e et et s e e e e e e e e e et s e e e e e e s amr s e e e e e e e e e eenaannn s 23

© 2021 Vital Systems, Inc. 2 HICONECO1User Guide


http://www.vitalsystem.com/

MTAL

====systems inc www.vitalsystem.com

Before using thediCONand accompanying software tools, please take a moment tthgothis License
agreement Any use of this hardware and software indicate your acceptance to this agreement.

It is the nature o&ll machine tools that they are dangerous devices. In ordbetpermitted to uséHiCON
on any machine you musgree to the following license:

| agree that neone other than the owner of this machine, will, under any circumstances be responsible,
for the operation, safety, and use of this machine. | agree thereai 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 thiCONvoardand its software. | understand that théiCON

board is very cmplex, and though the engineers make every effort to achieve a bug free environment,
that | will hold neone other than myself responsible for mistakes, errors, material loss, personal damages,
secondary damages, faults or errors of any kind, caused bgisnynstance, 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 wimider the control oHiCONand for
its operation by others whaonay use the machine. It is my responsibility to warn any others who may
operate any device under the control HFCONboard of the limitations so imposed.

| fully accept the above statementand | will comply at all times with standard operating praged 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.

© 2021 Vital Systems, Inc. 3 HICONECO1User Guide
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TheECO01 EtherCAT Master is the latest addition to our HICON series. Designed for use with Mach4 via the
HICON plugin, the ECO01 provides a cost effective Ethévi@si€rsolution that can interface with the PC
directly over EthernetThe ECO1 does not requia@y specialized computer or motherboaoperate.

Key Features

il
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EtherCAT Master capable of controlling up toEtBerCAT™motors concurrently
EtherCATonfigurationsoftware ECLinkfor easy configuration

Mach4 plugin for EtherCAT

Built on the reliable LON Platform

Cost effective high quality EtherCAT Solution

36 Digital 1024 In/12 Oujand 2 Relaysn board
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The ECOlhasseveral interface ports and indicator LEDs. The figure below shows a top view of the

ECO01 board witinterface ports and other components:
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J1 Digital 1/0 (8 Output, 16 InpufExtended 1/0 Only)

J2 Analog output 0-10V and Encoder (A,B,2)

J4 LANEthernet Connection to PC (Mach4)

J5 EtherCAT Network to Slave Devices

J6 Four Digital Outputs 0..3 BN Sinking) and two Relay N.O. Dry contacts
J7 Power Input, +24VDC, 500mA

J8 Eight Digital Inputs (NPN Sinking)

© 2021 Vital Systems, Inc. 5
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2.1. Power Supply (J37)

J9 Pin# Function
+ | +12-28VDC (Polarity Protected)
- | Ground
1 Unit requires at least 15W power input.
9 If more devces are connected to the unit, a bigger power supply may be required.

2.2. Ethernet Pors$ (J4, Jp

J4 LAN Ethernet Port:

The ECO1 controller has an Ethernet Port that allows the user to make a PC connection using an
Ethernet cableConnect to PC direlgtor via an Ethernet Hub @witch.For more detailed information
see sectior. Network Connection Setufhe ECOlsupports both 10 MBit and 100 Mbit network
speeds. TCP/IP network protocol in UDP mode is fsd@lC communications.

J5 Ethercat Interface Ethernet Port:

The ECO1 controller has an Ethernet Port that which it uses to connect to a slave group using
EtherCAT protocolTheECOIsupports both 10 MB and 100 Mbit network speeds.

2.3. Digital I/03.3V TTL PoitlL, J6, JB
J1 Digitall/O (3.3V TTL) Pin Assigrents:

*This port is only available when Extended I/O activation is edairiéhe controller.

J1 Pin# Function J1 Pin# Function
1| Ground 2 | DigitalOutput Macht Port 12, Pin (
3 | DigitalOutput Mach4 Port 12, Pin ] 4 | DigitalOutput Macht Port 12, Pin 2
5 | DigitalOutput Macht Port 12, Pin 3 6 | DigitalOutput Mach Port 12, Pin 4
7 | DigitalOutput Macht Port 12, Pin § 8 | DigitalOutput Macht Port 12, Pin §
9 | DigitalOutput Macht Port 12, Pir7 10 | Digital Input Mach 4 Port 12, Pin (
11 | Digital InputMach 4 Port 12, Pin 1 12 | Digital Input Mach 4 Port 12, Pin 1

13| Digital Input Mach 4 Port 12, Pin 3 14 | Digital Input Mach 4 Port 12, Pin 4
15 | Digital Input Mach 4 Port 12, Pin 1 16 | Digital InputMach 4 Port 12, Pin 6

17 | Digital Input Mach 4 Port 1Pin 7 18 | Digital Input Mach 4 Port 12, Pin §
19 | Digital Input Mach 4 Port 12, Pin ¢ 20 | Digital Input Mach 4 Port 12, Pin ]
21 | Digital Input Mach 4 Port 12, Pin ] 22 | Digital Input Mach 4 Port 12jiP12
23 | Digital Input Mach 4 Port 12, Pin ] 24 | Digital Input Mach 4 Port 12, Pin ]
25 | Digital Input Mach 4 Port 12, Pin ] 26 | +5V

© 2021 Vital Systems, Inc. 6 HICONECO1User Guide
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J2 Pin Assignments:

J2 Pin# Function
Ground

Analog Output (V- 10V)
Encoderc A

Encoderc B

Encoderg C

+5V

O W|IN|(F

J6PIin Assignments:

J6 Pin# Function

Digital Output 0, Mach4 Port 11 Pin O
Digital Outputl, Mach4 Port 11 Pin 1

Digital Output2, Mach4 Port 11 Pin 2
Digital Output3, Mach4 Port 11 Pin 3

Relay N.O. & Mach4 Port 11 Pin 4

0N~ WIN|F

Relay N.O. 2 Mach4 Port 11 Pin 5

J6 Outputs and Relay Circuit Diagrams

NPN OutpubDiagram PIN 14) Relay Setup Method 1 Relay Setup Method 2
J6 NPN OUTPUTS3 +24\V J6 RELAYS21
_I_ J6 RELAYS21
— T
USER LOAD

USER LOAD £ A
RLIRL2 RLIRL2
B

B
= | USER LOAD I

© 2021 Vital Systems, Inc. 7 HICONECO1User Guide
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J6 Example Setup

SONNG User Device

NFO +24V

NPL
e 3.9Y

NFS +24V

RUIA

RUB NPN INPUT
RI2A

RI2B | USER LOAD -

J8 (24V) NPN Digital Inputs Pin Assignments:

JBPin# Function

Digital Input 0, Mach4 Port 11 Pin
Digital Input 1, Mach4 Port 11 Pin
Digital Input 2, Mach4 Port 11, Pin
Digital Inut 3, Mach4 Port 11, Pin
Digital Input 4, Mach4 Port 11, Pin
Digital Input 5, Mach4 Port 11, Pin
Digital Input 6, Mach4 Port 11, Pin
Digital Input 7, Mach4 Port 11, Pin

OINO| OB WDN PP

J8 Circuit Diagrams

NPN Input Setup Method 1 NPNInput Setup Method 2
J8 NPN Inputs-2 J8 NPN Inputs-0
+24V +24V

NPN Output TS

Tl b
3.9KK 3.9KK
SWITCH
A "
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J8 Example Setup

USER DEVICE EQ1B
NPN Output

NP7
NF6
NP

_K o N
NFS

SWITCH NE
NPL

2.4. Electrical Characteristics

Type Current Rating | Voltage Rating
J7 Power 500 mA 24V (200 28V)
J8 Inpts | NPN (Sinking)| 10 mA 3 to 24V
J6 Outputs (Pin-4) | NPN (Sinking)| 500 mAMax per| 30VMax
output pin
J6 Relays (Pin® 1 Amp 24V
Ambient temperature Non- operating:-50°C to +80 °C
Operating temperature -40 °C to +70 °(40 °F to 160 °F)
Temperature shock -40 °C to +70 °G40 °F to 160 °F) within 3 mir
Maximum humidity Non operating: | up to 95% relativdaumidity

non-condensing at 35 °C (95 °F)

Operating:| up to 95% relative humidity

non-condensing at 25 °C (7F)

up to 90% relative hurdity non-condensing at
42 °C (108 °F)

© 2021 Vital Systems, Inc. 9 HICONECO1User Guide
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3.1 HICONMach4 Plugin Setup

To use the HICON plugin for Mach4, copy the M4HICON.m4pw and MAHICON.6i Sa G 2
FT2f{ RENJ AY GKS al OKn Ayadltf RANBOG2NESZ | yR
Configuration window. For detailed instructions, refer to timétial Setupsection of theHICON Mach4
Software Integration Manual

KS at
yI ot A

U Cx

3.2VSI Device Manage

In order to change or update the firmwaresialled on theECOJor activate featuresyou will have
to install the VS| Device Manager applicatidpor instructions on using the program, see tt
providedmanual

o

WSI Device
Manager
= VSI Device Manager (v5.56) -DEBUG- )
Network Devices
IP Address Firmware Serial Number FPGA Boot Loader Hardware Adapter IP
192.168.0.99 508 DBS0I0STALZ AR 178 76 1921680.231
Termina I
Boot Loader | Activation
[ FlE e Switch To Loader
Program Flash Reboot Device
Verify Flash
| 0000
FPGA Fast Prog FPGA Slow Prog Enable Standalone 'Set New IP Addr

© 2021 Vital Systems, Inc. 10 HICONECO1User Guide
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3.3 ECLInk
ECLink is our custom designed EtherCAT configuration software. Easily setup and configureyour EtherCAT

master using a streamlined, reliable, and user-friendly interface. The following Quick Start Guide explains
the basic usage of the EGLink program in step 6.

ndv dzA O1 { U NI D dzgs,
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The following steps are provided to give the user a ba e e
step-by-step guide forsetting upthe ECOL1l on a targef
machne. These instructions assume that the user has so
knowledge about working with electrical wiring, adequa
knowledge about the target machine, and has sor e [ ————
experience with building or retrofitting CNC machinés
video quickstart guide that steps thrgh the software
configuration is also availablere.

1. Download and install the VSI Device Manager applicéfion® 2 dz KI gSy Qi | ft NBI Re @

9 VSI Device Manager
M VSI Device Manager manual

2. Connect power to the EC@h J7 The image dlow shows the necessary wiring connections for
this part of the setup. Oglturn on the power supply once all the connections below are made.

§ INPUTS 7R
® 0170015 014 D13 012 D11°040" °

3. Ifthe ECO1s correctly powered ughe greenpower LED should be lit and thkie CPU LED blinks
in some pattern.

© 2021 Vital Systems, Inc. 11 HICONECO1User Guide
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direct connection to the PC is used, makeesto carefully follow the steps for setting the PC IP
address. If all instructions were followed correctly, you should be able to seaB@01 using the
Gx{L 5SPAOS alyl3aSNE LI AOF(GAZ2Yy D

Metwork Devices

IP Address Firrmware  Serial Mumber  FPGA Boot Loader Hardware Adapter IP

192.168.0.99 0 7763 192.168.0.215

Scan Metwork Terminal

5. After getting theECOIon the network you may the proceed to tirn off the powerand wire any
desiredmachine sensors and switchesthe Digital I/0 orthe ECO1.

The Digital I/0 on th&C0lare nottied to any specififunctionality. Input and outputfunctions
will depend on how they are mapped or scripteihin Mach4 (or in custom softwarels such,
the sensors can be wired now, or later after mapping the 1/0 signals in Mach4.

Once connected, t sensors may be tested by triggering them manually and watching the
associated indicators within the HiCOldghostic tool in MACHA4.

NOTE It is recommended to use the sar24V power supply connected oh &f the ECQlso that
turning off the power supply cuts power on all components.

6. Setup and connect the EtherCAT slave devices to the mastertheid§ Ethernet port on the
ECO01Then open the VECLIink configuration software. You will be greeted with this menu:

© 2021 Vital Systems, Inc. 12 HICONECO1User Guide
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S HICON Ec-Link - o X
@state: Disconnected £ PROJCT  CcONTROLLS = wscewaneous

KitercdT— 38 & & & & & o O 1B | e
sl A B :

Rx-PDO 4 NewPDO @
—===gystems inc
Visit Vital Systems Inc
INBFGS I yS6 LINRP2SOG I ¢liék ESIFidsnpokt &SI, did Sripdtdhg NJ & 2 dzQ
ESI files for your drives (availatfiom your drive distributer.) Themght click inthe leftmost
FNBE FyR &8t SO0 CKISRR NAIEKTHS NIt DAL BR@INI | RRSR Y 2
580A08¢d C¢KAA SAff ONRY3I dad GKS F2tf26Ay3 YSy
¥ EtherCat Slave Devices - O X
MName Rev No. Product Code ~

Search Device Here | | AddSlave | A Select Vendor  ~

| Maxsine

Beijing CTE technology CO., LTD.
Advantech Co., Ltd.
OMRON Caorporation

Select the vendor of your drive from théendor dropdown, select the option with the correct
re A aA2y yR LINRBRdzZOG O2RS F2NJ @2dzNJ RNA@PGSST GKSy L
device to the device list under the selected master.

© 2021 Vital Systems, Inc. 13 HICONECO1User Guide
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S HICON Ec-Link - u} X
@ state:Disconnected i PROJECT CONTROLLER MISCELLANEOUS
=  mim
KeecplT™ 22 & & X & & o o0 m & | o
ANV EC-LINK ESI New Open Reset Save Save As Upload Download Commect Browse Help
vii.0 Files. Project  Project  Project Changes  Project Project  Project  Device NEt.‘.‘nrk =
HICON Ec-Master P00 | spo -
7l SGDV-E1 EtherCAT(CoF) SERVOPACK
Rx-PDO = Copy PO e
Description pDCID Description Index  Sublndex Bits
[ 1istReceive PDO mapping  0x1600 Contral word 06040 0 16
2nd Receive PDO mapping  0x1601 Target position 046072 O 2
[ 3rd Receive PDO mapping 0x1602
[ 4th Receive PDO mapping 0x1603
Tx-PDO s Copy PDO
Description PDCID
[ 1st Transmit PDC mapping 0x1200
2nd Transmit PDO mapping  Ox1201
[0 3rd Transmit PDO mapping  0x1a02
[0 4th Transmit PDO mapping  Ox1a03
o Bl
—==systems inc
Visit Vital Systems Inc

Close theslave device menu and select the adddave. You should see a number of PDO

mappings appean the Rx and Tx PDO sectiddsre you can choose which PDOs to use by

Ot AO1AYy3 (KS OKSOl1062E ySEG (2 (GKS tobcredte SRAG (K
@2dzNJ 26y o0& OfQONIAZIIS NdbBMYy 3 5th ¢{ SN2 HNKA BST 6S
22NRQ YR W¢l NBSG t2aAGA2y QY YR ¢Et5ha W{idl (d
have been configuredfcA O1 a{+ @S / KIy3Sa¢ 2y (GKS G22ftol NJ
cancoy SOUG G2 GKS YI&G§SNI RSJAd e odbartdvihgupthigd a/ 2yy
menu:

S EC-Link Connect Device - O *

IP Address Firmware Serial Number FPGA Boot Loader  Hardware Adapter IP

_ Connect Master

L An A X L

A0 a{OFrye¢z aStsSoOi etl%dmle‘sshﬁ‘ §y$IDHNEVauSI$ﬂJ A
andselecta 5 2 g YRrdecbR Ay G KS (2 2f 0 Infiglratiéh toRh2 deyideldoteR (i K
that Mach4 must be claxi when downloading the project to the ECUhis concludes the
configuration necessary from the £@k software

62a
S O
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7. You are now readyo setup and configure Mach&ollow along theMach4 Softwarelntegration
quideto setup the HICON controller in Mach4. Ether&pécific steps can be found throughout
the guide, and will baoted as such when relevant.

NOTEY / KSO1 GKS a! OGA @I A2y Zad thatlsdame huyhBer db iyiododz
have been activat. These two features are required for the operation of the motion controllgr.
If either of these activations is missing, please eswgort@vitalsystem.corfor assistance.

Boot Loader Activation Hicow

serial Mumber

| 2448 | Activated Features
IF Address Activated Motors 8
| 192.168.099 |

Feature

Activation Key

Activate

© 2021 Vital Systems, Inc. 15 HICONECO1User Guide
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You can connect thECO1directly 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 (firmwaraspigned IP address is
192.168.0095). The default IP address of the device can be manually changea:wgitibevice Manager
Software.

5.1. Connect using an Internet Router (DHCP Server)

Host PC / Work Station

Ethernet Router &
DHCP Server

& Tolnternet

This is the simplest method to connect Mach software to the controlldre figure Aove shows a basic
setup using amnternetrouter on your networkConnect the Ethenet cable fromthe J4Ethernet port of
the HIiCONto the router. Connect another Ethernet cabldrom the router to your PC. Theouter
dynamically assignsnique IP addressboth to the PCas well as to the HiCQIldnd therefore completes
the network setup vithout requiring any intervention from the user.

5.2. Direct Connection to the PC

On Windows 10 the network setup occurs automatically when the HICON is connected to the
PC.

In case there is a need to manually assign IP addré&snidows XP, 7 or neweThe default IP
address of the HICON boardl82.168.0.8 and you may change it using the VSI Device Manager
Software. Do not use VSI Device Manager Software to change the HICON IP address, unless you
know exactly what you doing. f Inot sure, please emil VSI for more information

© 2021 Vital Systems, Inc. 16 HICONECO1User Guide
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(support@vitalsystem.com). Network setup is a pretty simple task, but wrong settings can get
you stuck for many hours.

The Ehernet cable is connected from thibEthernet port of theHiCONboard to thePC ashown below:

One-to-one connection
using Straight Thru
Ethernet Cahle

Host PC / Waork Station

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

© 2021 Vital Systems, Inc. 17 HICONECO1User Guide
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