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[ƛŎŜƴǎŜ !ƎǊŜŜƳŜƴǘ 
  
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:   
 
I 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. I agree there is no situation under which I 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. I understand that the HiCON 
board is very complex, and though the engineers make every effort to achieve a bug free environment, 
that I 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.  
 
I 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.  
 
I fully accept the above statements, and I 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. 
 

http://www.vitalsystem.com/
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1. hǾŜǊǾƛŜǿ 
 

 
The EC01 EtherCAT Master is the latest addition to our HiCON series. Designed for use with Mach4 via the 
HiCON plugin, the EC01 provides a cost effective EtherCAT Master solution that can interface with the PC 
directly over Ethernet. The EC01 does not require any specialized computer or motherboard to operate. 
 

Key Features 
¶ EtherCAT Master capable of controlling up to 12 EtherCAT motors concurrently 

¶ EtherCAT configuration software EC-Link for easy configuration 

¶ Mach4 plugin for EtherCAT 

¶ Built on the reliable HiCON Platform 

¶ Cost effective high quality EtherCAT Solution 

¶ 36 Digital IO (24 In/12 Out) and 2 Relays on board 

 
 
 

http://www.vitalsystem.com/
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нΦ 9/лм IŀǊŘǿŀǊŜ LƴǘŜǊŦŀŎŜ 
 
The EC01 has several interface ports and indicator LEDs. The figure below shows a top view of the 
EC01 board with interface ports and other components:  
 
 

 
 

J1 Digital I/O (8 Output, 16 Input) (Extended I/O Only) 

J2 Analog output 0-10V and Encoder (A,B,Z) 
J4 LAN Ethernet Connection to PC (Mach4) 

J5 EtherCAT Network to Slave Devices 

J6 Four Digital Outputs 0..3 (NPN Sinking) and two Relay N.O. Dry contacts 

J7 Power Input, +24VDC, 500mA 

J8 Eight Digital Inputs (NPN Sinking) 

 

http://www.vitalsystem.com/
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2.1. Power Supply (J7) 
 

J9 Pin# Function 

+  +12 - 28VDC (Polarity Protected) 

- Ground 

¶ Unit requires at least 15W power input. 

¶ If more devices are connected to the unit, a bigger power supply may be required. 

2.2. Ethernet Ports (J4, J5) 
 

J4 LAN Ethernet Port: 
 
 The EC01 controller has an Ethernet Port that allows the user to make a PC connection using an 
Ethernet cable. Connect to PC directly or via an Ethernet Hub or switch. For more detailed information 
see section 3. Network Connection Setup. The EC01 supports both 10 MBit and 100 Mbit network 
speeds.  TCP/IP network protocol in UDP mode is used for PC communications. 

 
J5 Ethercat Interface Ethernet Port:  

 
 The EC01 controller has an Ethernet Port that which it uses to connect to a slave group using 
EtherCAT protocol. The EC01 supports both 10 MBit and 100 Mbit network speeds. 
 
 

2.3. Digital I/O 3.3V TTL Port (J1, J6, J8) 
 

J1 Digital I/O (3.3V TTL) Pin Assignments: 
 
*This port is only available when Extended I/O activation is enabled on the controller. 

 
J1 Pin# Function J1 Pin# Function 

1 Ground 2 Digital Output Mach4 Port 12, Pin 0 

3 Digital Output Mach4 Port 12, Pin 1 4 Digital Output Mach4 Port 12, Pin 2 

5 Digital Output Mach4 Port 12, Pin 3 6 Digital Output Mach4 Port 12, Pin 4 

7 Digital Output Mach4 Port 12, Pin 5 8 Digital Output Mach4 Port 12, Pin 6 

9 Digital Output Mach4 Port 12, Pin 7 10 Digital Input Mach 4 Port 12, Pin 0 

11 Digital Input Mach 4 Port 12, Pin 1 12 Digital Input Mach 4 Port 12, Pin 2 

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 5 16 Digital Input Mach 4 Port 12, Pin 6 

17 Digital Input Mach 4 Port 12, Pin 7 18 Digital Input Mach 4 Port 12, Pin 8 

19 Digital Input Mach 4 Port 12, Pin 9 20 Digital Input Mach 4 Port 12, Pin 10 

21 Digital Input Mach 4 Port 12, Pin 11 22 Digital Input Mach 4 Port 12, Pin 12 

23 Digital Input Mach 4 Port 12, Pin 13 24 Digital Input Mach 4 Port 12, Pin 14 

25 Digital Input Mach 4 Port 12, Pin 15 26 +5V 

http://www.vitalsystem.com/
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J2 Pin Assignments: 
 

J2 Pin# Function 

1 Ground 

2 Analog Output (0V - 10V) 

3 Encoder ς A  

4 Encoder ς B 

5 Encoder ς C  

6 +5V 

 
J6 Pin Assignments: 
  

J6 Pin# Function 

1 Digital Output 0, Mach4 Port 11 Pin 0 

2 Digital Output 1, Mach4 Port 11 Pin 1 

3 Digital Output 2, Mach4 Port 11 Pin 2 

4 Digital Output 3, Mach4 Port 11 Pin 3 

5 
Relay N.O. 1 ς Mach4 Port 11 Pin 4 

6 

7 
Relay N.O. 2 ς Mach4 Port 11 Pin 5 

8 

 
J6 Outputs and Relay Circuit Diagrams 
 
NPN Output Diagram (PIN 1-4)  Relay Setup Method 1       Relay Setup Method 2 

J6 NPN OUTPUTS 0-3

USER LOAD

+24V J6 RELAYS 1-2

USER LOADA

B

RL1-RL2

J6 RELAYS 1-2

RL1-RL2

USER LOAD

A

B

 
 
       
 
 
 
 
 
 
 
 

http://www.vitalsystem.com/
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 J6 Example Setup 
 

User DeviceEC01 J6

USER LOAD

+24V

RL2B
RL2A

RL1B

RL1A

NP3
NP2
NP1

NP0 +24V

3.9YҠ 

NPN INPUT

 
 
 
J8 (24V) NPN Digital Inputs Pin Assignments: 
  

J8 Pin# Function 

1 Digital Input 0, Mach4 Port 11 Pin 0 

2 Digital Input 1, Mach4 Port 11 Pin 1 

3 Digital Input 2, Mach4 Port 11, Pin 2 

4 Digital Input 3, Mach4 Port 11, Pin 3 

5 Digital Input 4, Mach4 Port 11, Pin 4 

6 Digital Input 5, Mach4 Port 11, Pin 5 

7 Digital Input 6, Mach4 Port 11, Pin 6 

8 Digital Input 7, Mach4 Port 11, Pin 7 

 
 

J8 Circuit Diagrams 
 
NPN Input Setup Method 1             NPN Input Setup Method 2 

`

+24V

J8 NPN Inputs 0-7

0V

3.9KҠ 

SWITCH `

+24V

J8 NPN Inputs 0-7

3.9KҠ 

NPN Output

 
 
 
 

http://www.vitalsystem.com/
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          J8 Example Setup 
 

EC01 J8

NP7
NP6

NP5

NP4

NP3
NP2
NP1

NP0

USER DEVICE

NPN Output

SWITCH

 
 
 
 
 
 

2.4. Electrical Characteristics 
 

 Type Current Rating Voltage Rating 

J7 Power  500 mA 24V (20 to 28V) 

J8 Inputs NPN (Sinking) 10 mA 3 to 24V 

J6 Outputs (Pin 1-4) NPN (Sinking) 500 mA Max per 

output pin 

30V Max 

J6 Relays (Pin 5-8)  1 Amp 24V 

 
 

Ambient temperature  Non- operating: -50°C to +80 °C  

Operating temperature:   -40 °C to +70 °C (-40 °F to 160 °F) 

Temperature shock  -40 °C to +70 °C (-40 °F to 160 °F) within 3 min 

Maximum humidity Non- operating: up to 95% relative humidity 

non-condensing at 35 °C (95 °F) 

 Operating: up to 95% relative humidity 

non-condensing at 25 °C (77 °F) 

up to 90% relative humidity non-condensing at 

42 °C (108 °F) 

 
 
 
 
 
 

http://www.vitalsystem.com/
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оΦ {ƻŦǘǿŀǊŜ /ƻƳǇƻƴŜƴǘǎ 
 

3.1 HiCON Mach4 Plugin Setup 
To use the HiCON plugin for Mach4, copy the M4HiCON.m4pw and M4HiCON.sig ŦƛƭŜǎ ǘƻ ǘƘŜ άtƭǳƎƛƴǎέ 
ŦƻƭŘŜǊ ƛƴ ǘƘŜ aŀŎƘп ƛƴǎǘŀƭƭ ŘƛǊŜŎǘƻǊȅΣ ŀƴŘ ŜƴŀōƭƛƴƎ ǘƘŜ ǇƭǳƎƛƴ ŦǊƻƳ ǿƛǘƘƛƴ ǘƘŜ άtƭǳƎƛƴǎέ ǘŀō ƻŦ ǘƘŜ aŀŎƘп 
Configuration window. For detailed instructions, refer to the Initial Setup section of the HiCON Mach4 
Software Integration Manual. 
 

3.2 VSI Device Manager 
In order to change or update the firmware installed on the EC01, or activate features, you will have 
to install the VSI Device Manager application. For instructions on using the program, see the 
provided manual. 
 
 

 
 
  

http://www.vitalsystem.com/
http://www.vitalsystem.com/portal/motion/hicon/hicon_oem/HiCON_Files.zip
http://www.vitalsystem.com/portal/motion/hicon/HiCON_Mach4_Software_Integration.pdf
http://www.vitalsystem.com/portal/motion/hicon/HiCON_Mach4_Software_Integration.pdf
http://www.vitalsystem.com/portal/motion/VSI_Device_Manager.zip
http://www.vitalsystem.com/portal/motion/VSI_Device_Manager_Manual.pdf
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3.3 EC-Link 
EC-Link is our custom designed EtherCAT configuration software. Easily setup and configure your EtherCAT 
master using a streamlined, reliable, and user-friendly interface.  The following Quick Start Guide explains 

the basic usage of the EC-Link program in step 6.  

пΦ vǳƛŎƪ {ǘŀǊǘ DǳƛŘŜ 
 
The following steps are provided to give the user a basic 
step-by-step guide for setting up the EC01 on a target 
machine. 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. Download and install the VSI Device Manager application iŦ ȅƻǳ ƘŀǾŜƴΩǘ ŀƭǊŜŀŘȅΦ 
 

¶ VSI Device Manager 

¶ VSI Device Manager manual 
 
 

2. Connect 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.  

 
 
 

3. If the EC01 is correctly powered up, the green power LED should be lit and the blue CPU LED blinks 
in some pattern.  

http://www.vitalsystem.com/
https://www.vitalsystem.com/portal/motion/ethercat/EC01.php#ec-link
https://youtu.be/9ZKNMjletoU
http://www.vitalsystem.com/portal/motion/VSI_Device_Manager.zip
http://www.vitalsystem.com/portal/motion/VSI_Device_Manager_Manual.pdf
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4. 9ǎǘŀōƭƛǎƘ ŀ ƴŜǘǿƻǊƪ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ 9/лмΦ Cƻƭƭƻǿ ǘƘŜ άNetwork Connection Setupέ {ŜŎǘƛƻƴΦ LŦ ŀ 
direct connection to the PC is used, make sure to carefully follow the steps for setting the PC IP 
address. If all instructions were followed correctly, you should be able to scan the EC01 using the 
ά±{L 5ŜǾƛŎŜ aŀƴŀƎŜǊέ ŀǇǇƭƛŎŀǘƛƻƴΦ 

 
 

5. After getting the EC01 on the network, you may then proceed to turn off the power and wire any 
desired machine sensors and switches to the Digital I/O on the EC01. 
 
The Digital I/O on the EC01 are not tied to any specific functionality. Input and output functions 
will depend on how they are mapped or scripted within Mach4 (or in custom software). As such, 
the sensors can be wired now, or later after mapping the I/O signals in Mach4.  

 
Once connected, the sensors may be tested by triggering them manually and watching the 
associated indicators within the HiCON diagnostic tool in MACH4. 
  

 

 
 

6. Setup and connect the EtherCAT slave devices to the master using the J5 Ethernet port on the 
EC01. Then open the VSI EC-Link configuration software. You will be greeted with this menu: 
 

NOTE: It is recommended to use the same 24V power supply connected on J7 of the EC01, so that 
turning off the power supply cuts power on all components. 
 

http://www.vitalsystem.com/
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/ǊŜŀǘŜ ŀ ƴŜǿ ǇǊƻƧŜŎǘ ŀƴŘ ǎŀǾŜ ƛǘ ǿƘŜǊŜǾŜǊ ȅƻǳΩŘ ƭƛƪŜΦ Click ESI Files->Import ESI, and import the 
ESI files for your drives (available from your drive distributer.) Then right click in the leftmost 
ŀǊŜŀ ŀƴŘ ǎŜƭŜŎǘ ά!ŘŘ aŀǎǘŜǊ 5ŜǾƛŎŜΦέ ¢ƘŜƴ ǊƛƎƘǘ ŎƭƛŎƪ ȅƻǳǊ ŀŘŘŜŘ ƳŀǎǘŜǊ ŀƴŘ ǇǊŜǎǎ ά!ŘŘ {ƭŀǾŜ 
5ŜǾƛŎŜέΦ  ¢Ƙƛǎ ǿƛƭƭ ōǊƛƴƎ ǳǇ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜƴǳΥ 
 

 
 
Select the vendor of your drive from the Vendor dropdown, select the option with the correct 
revƛǎƛƻƴ ŀƴŘ ǇǊƻŘǳŎǘ ŎƻŘŜ ŦƻǊ ȅƻǳǊ ŘǊƛǾŜΣ ǘƘŜƴ ǇǊŜǎǎ ά!ŘŘ {ƭŀǾŜέΦ ¢Ƙƛǎ ǿƛƭƭ ŀŘŘ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎƭŀǾŜ 
device to the device list under the selected master. 

http://www.vitalsystem.com/


                                                                                   www.vitalsystem.com 

 

© 2021 Vital Systems, Inc.                                14                                                  HiCON EC01 User Guide 
 

 

 
 
 
Close the slave device menu and select the added slave. 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 
ŎƭƛŎƪƛƴƎ ǘƘŜ ŎƘŜŎƪōƻȄ ƴŜȄǘ ǘƻ ǘƘŜ t5hΣ ŜŘƛǘ ǘƘŜƳ ōȅ ǊƛƎƘǘ ŎƭƛŎƪƛƴƎ ŀƴŘ ŎƭƛŎƪƛƴƎ ά9Řƛǘέ, or create 
ȅƻǳǊ ƻǿƴ ōȅ ŎƭƛŎƪƛƴƎ άbŜǿ t5hέ. CƻǊ ƻǇŜǊŀǘƛƴƎ ŀ {ŜǊǾƻ 5ǊƛǾŜΣ ǿŜ Ƨǳǎǘ ƴŜŜŘ wȄt5hǎ Ψ/ƻƴtrol 
²ƻǊŘΩ ŀƴŘ Ψ¢ŀǊƎŜǘ tƻǎƛǘƛƻƴΩΣ ŀƴŘ ¢Ȅt5hǎ Ψ{ǘŀǘǳǎ ²ƻǊŘΩ ŀƴŘ Ψtƻǎƛǘƛƻƴ !Ŏǘǳŀƭ ±ŀƭǳŜΩΦ  hƴŎŜ ǘƘŜǎŜ 
have been configured, cƭƛŎƪ ά{ŀǾŜ /ƘŀƴƎŜǎέ ƻƴ ǘƘŜ ǘƻƻƭōŀǊ ǘƻ ǎŀǾŜ ȅƻǳǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ bƻǿ ȅƻǳ 
can conƴŜŎǘ ǘƻ ǘƘŜ ƳŀǎǘŜǊ ŘŜǾƛŎŜ ōȅ ǇǊŜǎǎƛƴƎ ά/ƻƴƴŜŎǘ 5ŜǾƛŎŜέ on the toolbar to bring up this 
menu: 
 

 
 
 
Iƛǘ ά{ŎŀƴέΣ ǎŜƭŜŎǘ ȅƻǳǊ ƳŀǎǘŜǊ ŦǊƻƳ ǘƘŜ ƭƛǎǘΣ ŀƴŘ then press ά/ƻƴƴŜŎǘ aŀǎǘŜǊέΦ /ƭƻǎŜ ǘƘƛǎ ƳŜƴǳ 
and select ά5ƻǿƴƭƻŀŘ Projectέ ƛƴ ǘƘŜ ǘƻƻƭōŀǊ ǘƻ ŘƻǿƴƭƻŀŘ ǘƘŜ Ŏƻnfiguration to the device. Note 
that Mach4 must be closed when downloading the project to the EC01. This concludes the 
configuration necessary from the EC-Link software. 
 

http://www.vitalsystem.com/
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7. You are now ready to setup and configure Mach4. Follow along the Mach4 Software Integration 
guide to setup the HiCON controller in Mach4. EtherCAT-specific steps can be found throughout 
the guide, and will be noted as such when relevant. 

 

 

 
 

 

NOTEΥ /ƘŜŎƪ ǘƘŜ ά!ŎǘƛǾŀǘƛƻƴǎέ ǘŀō ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ !ǊƳ 9ƴŀōƭŜ 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. 

 

http://www.vitalsystem.com/
http://www.vitalsystem.com/portal/motion/hicon/HiCON_Mach4_Software_Integration.pdf
http://www.vitalsystem.com/portal/motion/hicon/HiCON_Mach4_Software_Integration.pdf
mailto:support@vitalsystem.com
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рΦ bŜǘǿƻǊƪ /ƻƴƴŜŎǘƛƻƴ {ŜǘǳǇ 
 
You can connect the EC01 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 (firmware pre-assigned IP address is 
192.168.0.95). The default IP address of the device can be manually changed via the VSI Device Manager 
Software. 
 

5.1. Connect using an Internet 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 
dynamically assigns unique IP address both to the PC as well as to the HiCON, and therefore completes 
the network setup without 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 address in Windows XP, 7 or newer. The default IP 
address of the HiCON board is 192.168.0.95 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.  If not sure, please email VSI for more information 

http://www.vitalsystem.com/
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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 Ethernet cable is connected from the J5 Ethernet port of the HiCON board to the PC as shown below:  
 

 
 
 
Click the Start menu. Next, click on the Control Panel option. 
 

 
 

http://www.vitalsystem.com/
http://www.colorado.edu/oit/sites/default/files/tutorial_2310













