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  WARNING:  Use of CTC Controllers and software is to be done only by experienced and 
qualified personnel who are responsible for the application and use of control equipment like the CTC 
controllers.  These individuals must satisfy themselves that all necessary steps have been taken to 
assure that each application and use meets all performance and safety requirements, including any 
applicable laws, regulations, codes and/or standards. The information in this document is given as a 
general guide and all examples are for illustrative purposes only and are not intended for use in the 
actual application of CTC product.  CTC products are not designed, sold, or marketed for use in any 
particular application or installation; this responsibility resides solely with the user.  CTC does not 
assume any responsibility or liability, intellectual or otherwise for the use of CTC products. 

 
 

The information in this document is subject to change without notice.  The software described in this 
document is provided under license agreement and may be used and copied only in accordance with the 
terms of the license agreement.  The information, drawings, and illustrations contained herein are the 
property of Control Technology Corporation.  No part of this manual may be reproduced or distributed by 
ŀƴȅ ƳŜŀƴǎΣ ŜƭŜŎǘǊƻƴƛŎ ƻǊ ƳŜŎƘŀƴƛŎŀƭΣ ŦƻǊ ŀƴȅ ǇǳǊǇƻǎŜ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ǇǳǊŎƘŀǎŜǊΩǎ ǇŜǊǎƻƴŀƭ ǳse, without the 
express written consent of Control Technology Corporation. 
 
The information in this document is current as of the following Hardware and Firmware revision levels. 
Some features may not be supported in earlier revisions. See www.ctc-control.com for the availability of 
firmware updates or contact CTC Technical Support. 
 
 

Model Number Hardware Revision Firmware Revision 

5300/Incentive 
M3-41/Incentive (EtherCAT Master) 

All Revisions >= V050090R70.33 
>= V1.113 

 
EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, 
Germany. 
 
BACnet® is a registered trademark of American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE). 
 
Modbus® is a registered trademark of Schneider Electric, licensed to the Modbus Organization, Inc. 
 
INtime® is a registered trademark of TenAsys Corporation, Beverton OR. 
 
Windows® is a registered trademark of Microsoft Corporation, Redmond, WA. 
 
Amazon AWS® and AWS Marks® are registered trademarks of Amazon.com, Inc., Seattle, WA. 

http://www.ctc-control.com/
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[1]  Overview  

This manual is intended to be used in conjunction with the Model 5300 QuickMotion 
Reference Guide and an understanding of that manual is assumed.  The model 5300 M3-
40 motion module supports local drives and I/O; this manual discusses CTC motion 
control as it pertains to the 5300 M3-41 EtherCAT hardware module as well as the PC 
based Incentive software package.  Both products offer an advanced EtherCAT Master 
providing distributed motion control, using the CAN application protocol over EtherCAT, 

supporting such devices as servo drives, RFID readers, and I/O control.  Although the M3-41 is a PLC 
hardware based solution, it shares the same code base as the advanced PC based Incentive software 
solution. 
 
Unlike EtherCAT Masters from other vendors, Incentive attempts to isolate the user from the complexity of 
the EtherCAT environment by automatically scanning the network and configuring supported devices.  The 
programming interface uses the same high-level language that the previous 5300 M3-40 series of modules 
uses:  QuickBuilder MSBs (Motion Sequence Blocks).  You no longer have to deal with a complex 
configurator, poking drive objects, or figuring out how an interface works.  Each of the supported motion 
and/or I/O devices has been verified, and all setup and initialization is done for you.  This greatly simplifies 
an EtherCAT installation, enabling you to concentrate on motion control and your system, not a 
complicated configurator.  Multiple EtherCAT Master Network modules (M3-41 and PC based) can be 
intermixed with other networks such as Modbus®, as well as other modules offered within the embedded 
5300 controller family. 
 
The M3-41 EtherCAT Master is available both as a hardware device, module within the 5300 Controller, or 
as a soft device, executing in real-time on a Windows® based platform (IncentivePLC/IncentiveECAT).  In 
both environments the same application programming environment is used, QuickBuilder.  Additionally, a 
.Net API (IncentiveAPI), exposes the entire MSB language is available on a Windows® platform.  The biggest 
difference between the two is the PC environment is limited to EtherCAT only IO while the embedded 5300 
controller has numerous local IO and network possibilities, in addition to EtherCAT.  Execution on a 
Windows based PC presents the developer with an open and diverse architecture with which to implement 
their automation solution.  Below is a quick comparison of the two environments: 
 

4 Windows 11 and/or secure boot are not currently supported by the Incentive PC runtime. 

CHAPTER 

1 

× 
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Feature Embedded 
5300 PLC 

Incentive PC, 
Dual Core 
Processor 

Incentive PC, 
Quad Core 
Processor 

Executes QuickBuilder Yes Yes Yes 
tǊƻƎǊŀƳƳŀōƭŜ ǳǎƛƴƎ Ψ/Ω ǎǘŜǇǎ Yes Yes Yes 
Modbus, CTC Binary, UDP, TCP Yes Yes Yes 
Serial Port Support Yes Yes Yes 
QuickBuilder Performance 1 X 1X to 4 X 2.3 to 8 X+ 
Local IO Expansion modules Yes 2/4/8  No No 
Axes/EtherCAT Network 16 8 (Atom) 

16 (i7) 
64 (I210) 
32 (other) 

Max EtherCAT Networks 4 1 2 
EtherCAT Segmentation No Yes Yes 
Fast Packet Retry on Loss Yes No No 
RFID Channels/Network 16 8 (Atom) 

16 (i7) 
32 

Scan Rates 500us-4ms 500us-4ms 500us-4ms 
Redundant Master Secondary 

only 
Secondary/Ring Secondary/Ring 

BACnet Support Yes TBD TBD 
Digital IN/Digital OUT 1024 1024 1024 
Analog IN/Analog OUT 256 256 256 

 

4 Many factors affect the maximum number of axis/network with the Incentive PC.  The usage of an 

Intel I210 network adapter also significantly boosts performance.  This adapter is able to periodically 
transmit packets via hardware whereas others (Realtek) place the overhead on the software, thus limiting 
performance. 
 
The following motion control devices are currently supported, with more available in the future: 
 

 
Cyclic Sync 
Position Interpolated Homing 

Profile 
Position 

Profile 
Velocity 

 
 

Registration 

ABB 
MicroFlex 
e150 

 

V 

 
Not 

supported 
by manuf 

 
Not 

supported 
by manuf 

 
Not 

supported 
by manuf 

 
Not 

supported 
by manuf 

 

V 

Probe 1 & 2 

ADVANCED 
Motion 
Controls 
(Digiflex 
DPE/STF) 
 

 

V 

 
Not 

supported 
by manuf.  

 

V 

 
 

 
 

 

Applied Motion 
Products 
 (SS-EC &   

 

V 

 
Not 

supported 

 

V 

 

V 

 

V 

  

V 

  

V 
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Cyclic Sync 
Position Interpolated Homing 

Profile 
Position 

Profile 
Velocity 

 
 

Registration 

STF) 8 by manuf.  

 

Delta 
Electronics 
ASDA-A2 
 

 

V 

 
 

 

V 

 

V 

 
 

 

Copley 
Accelnet (AEP-
055-18) and 
Stepnet 
 

 

V 

 
 

 

V 

 
 

 
 

 

Copley Xenus 
Plus 1 & 2 Axis 
(XEL-230-40 
XE2-230-20, 
800-1849) 
 

 

V 

 
 

 

V 

 
 

 
 

 

Emerson2 

Digitax ST & 
Unidrive SP 
(single axis) 

 

V
 

 
Not 

supported 

 

 

V 

Not 
supported 
by manuf. 

Not 
supported 
by manuf. 

 

Festo EMCA-
EC-67 Drive9 
 

 

V 

 

  
 

 

 

.  

 

IAI ACON 
Controller3 
 

Not 
supported 
by manuf. 

Not 
supported 
by manuf. 

 

V 
 

V 

Not 
supported 
by manuf. 

 

 

Kollmorgen 
AKD4 
 

 

V 

Not 
supported 

 

 

V 

Not 
supported 

 

 

V 

 

V 

Probe 1 

LINMOT 
C1250 & 
E14505 
 

 

V 

Not 
supported 
by manuf. 

Not 
supported 
by manuf 

Not 
supported 

by manuf 

Not 
supported 
by manuf. 

 

 

Parker 
Hannifin P 
Series 
 

 

V 

 

  

V 

 

 

 

.  

 

Maxon  
EPOS4 

V  V V   
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Cyclic Sync 
Position Interpolated Homing 

Profile 
Position 

Profile 
Velocity 

 
 

Registration 

   

PULSEROLLER
MOTIONLINX-
AI 
 

Not 
supported 
by manuf 

Not 
supported 
by manuf. 

Not 
supported 
by manuf 

Not 
supported 
by manuf 

$VELOCITY_
MODE Only 

 

 

Mitsubishi 
J4/J56 

 

V 

 
Not 

supported 
by manuf.  

 

V 

 
Not 

supported 
by manuf 

 
Not 

supported 
by manuf 

 

V 

Probe 1 & 2 
(J4 Only) 

Mitsubishi Fr-
E800 series 
VFD drives 

    V  

Sanyo Denki 
SANMotion 
RS2E 
 

 

V 

Not 
supported 
by manuf. 

 

V 

 

V 

 

V 

 

V 

Probe 1 & 2 

Yaskawa 
Sigma 5 & 
7(Rotary and 
Linear) 
 

 

V 

 

V 

 

V 

 

V 

 

V 

 

V 

Probe 1 & 2 

Virtual Axis7  

V 

 

 
 

 
 

 
 

 
 

 

 

29ƳŜǊǎƻƴ Ƴǳǎǘ ƘŀǾŜ 5/ {ȅƴŎ ŜƴŀōƭŜŘ ǇǊƛƻǊ ǘƻ ΨŘǊƛǾŜ ŜƴŀōƭŜΩ for all operations. 
3IAI ACON Controllers do not support Profile Position mode but use a proprietary setting similar to   it with 
simulation provided by the M3-41 module.  Only Full Direct Value Mode is supported (3). 
4Support for Kollmorgen Interpolated Position mode was removed to allow PDO space for registration.  
Cyclic Sync Position mode is the preferred mode. 
5Due to timing issues with LinMOT drives a cycle time of 2 mS or slower must be used or a PVT overflow 
error may occur within the drive. 
6Probe 1 & 2 Registration has been implemented but not fully tested for J4 drive only.  Mitsubishi cannot 
run any slower than 2 ms scan rate (manufacturer limitation). 
7A Virtual Axis does not impact the number of online drives licensed although does count towards the 
limitation of 16 axis/M3-41 module.  Wago Incremental Encoder modules automatically add one Virtual 
Axis per encoder. 
8Only 1 ms scan rate has been implemented.  This is a stepper motor, not a servo.  Torque control during 
CSP not supported by manufacturer. 
9Festo only supported in CSP mode with free run, no DC Sync.  Firmware issues were discovered which limit 
operations of other modes.  DC Sync is disabled by our software and homing can be attempted but existing 
firmware is not functional thus it is untested should new firmware become available. 
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Firmware Versions:   

¶ Kollmorgen V1.8.0.3 (must be this or greater to support Cyclic Sync Position mode) 

¶ Emerson SM-EtherCAT V1.07.01, Unidrive SP02X1 V1.15, Digitax DST1201 V1.06 

¶ Yaskawa V3.05 

¶ ABB MicroFlex e150 build 5711.4.0 

¶ Applied Motion Products SS-EC V2.1, STF V1 

¶ LinMOT ï See appendix. 

¶ PULSEROLLER MOTIONLINX-AI V1.4, Hardware V1.0 

¶ Copley drives must have V3.06 or greater firmware 

¶ Festo V1.4.0.9 

¶ Parker Hannifin PD-xxC drives V1.02 firmware 

¶ Delta Electronics ASDA-A2 V1.651.408 

¶ Maxon EPOS4 Firmware 0x161. 
 
Supported Gateway Devices: 

HMS Anybus X Gateway EtherCAT Slave (Incentive side) 

¶ Profibus 

¶ Modbus-TCP 

¶ Other Anybus X Gateway devices may work depending upon the Product ID. 

 
Supported I/ O Devices: 

Beckhoff (8 bit digital IO boundaries only) 

¶ EK1100 ς EtherCAT Coupler 

¶ Digital Inputs ς EL1018 

¶ Digital Outputs ς EL2008 

¶ Analog Inputs ς EL3102, EL3112, EL 3122, EL3142, EL3152, EL3162 

¶ Analog Outputs ς EL4032, EL4102, EL4112, EL4122, EL4132 

Omron 

¶ GX-JC06 ς EtherCAT Junction Slave, 6 port. 

¶ Pending:  NX-ECC201, NX-ECC202, and NX-ECC203 EtherCAT Couplers with following NX- modules: 

o ID4342 DIN-8 NPN 24VDC 
o ID4442 DIN-8 PNP 24VDC 
o ID5142-1 DIN-16 N/PNP 24VDC 
o ID5142-5 DIN-16 N/PNP 24VDC 
o ID5342 DIN-16 NPN 24VDC 
o ID5442 DIN-16 PNP 24VDC 
o ID6142-5 DIN-32 N/PNP 24VDC 
o ID6142-6 DIN-32 N/PNP 24VDC 
o OD4121 DOUT-8 TNPN 12-24VDC 
o OD4256 DOUT-8 TPNP 12-24VDC 
o OD5121-1 DOUT-16 TNPN 12-24DC 
o OD5121-5 DOUT-16 TNPN 12-24DC 
o OD5121 DOUT-16 TNPN 12-24VDC 
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o OD5256-1 DOUT-16 TPNP 24VDC 
o OD5256-5 DOUT-16 TPNP 24VDC 
o OD5256 DOUT-16 TPNP 24VDC 
o OD6121 DOUT-32 TNPN 12-24DC 
o OD6121-6 DOUT-32 TNPN 12-24DC 
o OD6256-5 DOUT-32 TPNP 24VDC 
o TC2406 2 channel Temperature Control 
o TC3406 4 channel Temperature Control 
o PC0010 IOG 16 term 
Free-run mode only. 

 

Koganei YS7K1/YS7K2 F10/15 Series Solenoid Valves 

¶ YS7K1 16 output 

¶ YS7K3 32 output 
 

Numatics Incorporated (Emerson) 501/G3 Series (1.1 Build 42194, Boot 1.1 Build 41544) 

¶ Diagnostic inputs must be turned off. 

¶ 240-310        EtherCAT Module 

¶ 219-828        Valve Driver Output Module 

¶ 425186-001  Atlas Valve Driver Output Module (P599AE42518800x) 

¶ 240-203        16DI PNP Terminal Strip 

¶ 240-204        16DI NPN Terminal Strip 

¶ 240-205        16DI PNP M12 x 8 

¶ 240-206        8DI PNP M12 x 8 

¶ 240-207        16DO PNP M12 x 8 

¶ 240-208        8DO PNP M12 x 8 

¶ 240-209        16DI NPN M12 x 8 

¶ 240-210        8DI NPN M12 x 8 

¶ 240-211        8DI/8DO PNP M12 x 8 

¶ 240-300        8DO High Current PNP M12 x 4 

¶ 240-316        8DI PNP Terminal Strip 

¶ 240-323        16DI PNP 19 Pin 

¶ 240-330        16DO PNP Terminal Strip 
 
Numatics Incorporated (Emerson) 580 (Firmware 1.1 Build 42656) 

¶ 32 outputs, no inputs on this device. 

¶ Firmware version is critical since older firmware will not work properly. 

¶ Connects to Numatics 501, 502, and 503 series valves. 

¶ Diagnostic inputs must be turned off. 

¶ Lower port is EtherCAT IN, not upper.  Documentation is incorrect. 
 
 
SMC Corporation EX600 (8 bit digital IO boundaries only, not first slave due to clock issues) 

¶ Digital Inputs ï EX600-DX*B, C, C1, D, E, F modules 

¶ Digital Outputs ï EX600-DY*B, E, F modules 
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¶ Digital Input/Outputs ï EX600-DM*E, F modules 

¶ Analog Inputs ï EX600-AXA module 

¶ Analog Outputs ï EX600-AYA module 

¶ Analog Input/Outputs ï EX600-AMB module 

¶ Valves ï EX600-SEC*, 8, 16, and 24 valves 

Wago 750-354 EtherCAT Coupler 

¶ Digital Inputs ï 750-4XX modules (non-8 bit boundaries supported) 

¶ Digital Outputs ï 750-5XX modules (non-8 bit boundaries supported) 

¶ Analog Inputs ï 750-452, 453, 454, 455, 456, 457, 459, 460, 461, 462, 464, 465, 466, 467, 

468, 469, 470, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 483, 485, 486, 487, 491, 

492, 496, 497, 630 

¶ Analog Outputs ï 750-550, 551, 552, 553, 554, 555, 556, 557, 559, 560, 562, 563, 565 

¶ Incremental Encoder ï 750-631 and 637 (each channel appears as an incremental encoder on 

axis). 

¶ SSI Transmitter ï 750-630/000-008 25 bits/125khz gray code (others may work but are not 

tested, each appears as an axis, set axis property encoder_mode = 1 or the axis encoder 

properties to absolute to power up with present position, execute ódrive enableô). 

Turck BL20-E-GW-EC EtherCAT Coupler 

¶ Digital Inputs (non-8 bit boundaries supported) 

o BL20-2DI-24VDC-P (2 digital inputs, 24VDC PNP switching) 

o BL20-2DI-24VDC-N (2 digital inputs, 24VDC NPN switching) 

o BL20-2DI-120/230VAC (2 digital inputs, 120/230VAC) 

o BL20-4DI-24VDC-P (4 digital inputs, 24VDC PNP switching) 

o BL20-4DI-24VDC-N (4 digital inputs, 24VDC NPN switching) 

o BL-20-E-8DI-24VDC-P (8 digital inputs, 24VDC PNP switching) 

o BL-20-E-16DI-24VDC-P (16 digital inputs, 24VDC PNP switching) 

o BL-20-16DI-24VDC-P P (16 digital inputs, 24VDC PNP switching, optocouplers) 

o BL-20-32DI-24VDC-P (32 digital inputs, 24VDC PNP switching, optocouplers) 

¶ Digital Outputs (non-8 bit boundaries supported) 

o BL20-2DO-24VDC-0.5A-P (2 digital outputs, 24VDC PNP switching, 0.5 Amp) 

o BL20-2DO-24VDC-2A-P (2 digital outputs, 24VDC PNP switching, 2 Amp) 

o BL20-2DO-120/230VAC-0.5A (2 digital outputs, 120/230VAC) 

o BL20-2DO-R-NO (2 relay outputs, normally open) 

o BL20-2DO-R-NC (2 relay outputs, normally closed) 

o BL20-2DO-R-CO (2 relay outputs) 

o BL20-4DO-24VDC-0.5A-N (4 digital outputs, 24VDC NPN switching) 

o BL20-4DO-24VDC-0.5A-P (4 digital outputs, 24VDC PNP switching) 

o BL-20-E-8DO-24VDC-0.5A-P (8 digital outputs, 24VDC PNP switching) 

o BL-20-E-16DO-24VDC-0.5A-P (16 digital outputs, 24VDC PNP switching) 
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o BL-20-16DO-24VDC-0.5A-P (16 digital outputs, 24VDC PNP switching, 

optocouplers) 

o BL-20-32DO-24VDC-0.5A-P (32 digital outputs, 24VDC PNP switching, 

optocouplers) 

¶ Analog Inputs 

o BL20-E-8AI-U/I-4PT/NI (8 analog inputs, U/I configurable, -10/0..+10VDC & 

0/4..20MA) 

o BL20-2AI-U (2 analog inputs, U/I configurable, -10/0..+10VDC & 0/4..20MA) 

o BL20-2AI-I (2 analog inputs, 0/4..20MA) 

o BL20-1AI-I (1 analog input, 0/4..20MA) 

o BL20-1AI-U (1 analog input, -10/0..+10VDC) 

o BL20-2AI-PT/NI-2/3 Temp (2 analog inputs for temperature measurement) 

o BL20-4AI-U/I (4 analog inputs, U/I configurable) 

o BL20-2AI-THERMO-PI (2 analog inputs for thermocouples) 

¶ Analog Outputs 

o BL20-E-4AO-U/I (4 analog outputs, configurable, -10/0..+10VDC & 0/4..20MA) 

o BL20-1AO-I (1 analog output, 0/4..20MA) 

o BL20-2AO-I (2 analog outputs, 0/4..20MA) 

o BL20-2AO-I (2 analog outputs, -10/0..+10VDC) 

¶ RFID Reader 

o BL20-2RFID-S (2 channel RFID reader) 

 Only digital input and digital output modules evenly divisible by 8 are supported on all slaves 

except Wago and Turck; this keeps the EtherCAT packet aligned for faster operation.  Usage of non 8 bit 
divisible digital IO on Wago and Turck will affect performance due to the bit shifting required during each 
control loop.  This typically reduces the total axes supported by 1, depending on the number of IO points.  
If hundreds of mis-aligned IO are used the performance impact will be greater and will require specific 
application testing.  Additionally SMC Corp devices must not be the first slave device, they do not 
support ARMW EtherCAT packets required for clock synchronization. 
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[2]  Incentive PC Runtime  

Those using the 5300 PLC Controller may skip to the next chapter, this Chapter details 
the embedded PC platform.  The 5300 Controller QuickBuilder run-time has been ported 
to the Windows® PC where all your EtherCAT programs can be used on both 
environments with just the selection of a translation combo box within QuickBuilder.  A 
virtual, soft 5300 PLC (IncentivePLC) can now execute on multiple platforms allowing for 
versatility in your automation decisions.  In addition to QuickBuilder a complete 

Incentive .Net Managed API (IncentiveAPI) is available allowing for programming of all functions directly 
from languages such as C#, VB.Net, and C++ using Visual Studio®.  IncentiveAPI works both on the local 
computer and transparently over a network.  Support is even included for direct interaction with Amazon 
AWS IoT cloud services.  Complex, highly integrated solutions can now be integrated into a single platform, 
programmed in your language of choice.   

  

CHAPTER 

2 

S 
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Incentive Runtime 
 

CTC Incentive offers system flexibility not only in its open vendor support of numerous EtherCAT drives and 
IO selections but its tightly integrated programming offerings, fully supporting Microsoft Visual Studio®, 
and transforming Windows® into a real-time automation environment.  Standard Windows® based 
ǇǊƻƎǊŀƳǎ ǎǳŎƘ ŀǎ IaLΩǎΣ Ǿƛǎƛƻƴ ǎȅǎǘŜƳǎΣ ŀƴŘ ŎǳǎǘƻƳ ŀǇǇƭƛŎŀǘƛƻƴǎ Ǌǳƴ ǘǊŀƴǎǇŀǊŜƴǘƭȅΣ ƛƴ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ 
Incentive real-time EtherCAT Master. 
 
The Incentive Runtime can run on systems with: 
 

¶ Windows® 7 64 bit or greater, 32 bit is not supported.  Windows 10 Pro preferred, 11 not 
supported nor is secure boot. 

¶ Dual or Quad core processors such as J1900, E3845, i5, i7.  Quad core is recommended although 
dual core processors may be used in smaller, cost sensitive environments with reduced 
performance, 8 cores may also be used where available.  4 G memory minimum, 8G-16G 
recommended for efficient Windows® operation. 

¶ Some processors may have jitter issues and need to be evaluated by CTC.  Currently Intel processor 
families such as Bay Trail, Haswell, and Broadwell work fine.  Skylake and Kaby Lake work fine with 
the latest Incentive release but do require an i210 network adapter for EtherCAT and are limited to 
1 mS cycle time or slower since these processors have memory cache problems that can cause 
300uS timing problems every once in a while (hours apart).  The timing is not a problem with the 
i210 since it uses its own timer to periodically transmit EtherCAT packets.  All Skylake and Kaby 
Lake systems should be tested prior to deployment as there are some where jitter may be 
unacceptable.  CTC has validated a few systems. 

¶ Solid state drives must be used to ensure data integrity of registers during shutdown as well as 
support the fast access time required by the real time environment.  The Samsung EVO and PRO 
SSD drives are recommended, 128G or greater. 

¶ BIOS with limited System Management Interrupt (SMI) ǳǎŀƎŜΦ  {aLΩǎ Ŏŀƴ ŎŀǳǎŜ ŜȄŎŜǎǎƛǾŜ ƧƛǘǘŜǊ 
when not using an I210 Ethernet Adapter and reduce performance.  They can prevent the real-time 
operating system from gaining control for several hundred microseconds.  Refer to the section 
ǿƛǘƘƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ŜƴǘƛǘƭŜŘ ά{ȅǎǘŜƳ aŀƴŀƎŜƳŜƴǘ LƴǘŜǊǊǳǇǘ 5ŜǘŜŎǘƛƻƴέ ŦƻǊ ŀŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ 

¶ Intel I210 Ethernet Adapter preferred (Realtek 8111E PCIe Gbe, i211 and i219 family adapters with 
reduced performance).  Realtek 8168E did not pass EtherCAT performance testing.  Other adapters 
are possible but subject to testing. 

¶ Onboard Graphics controllers such as Intel HD typically offer better timing stability than Nvidia or 
AMD but when an i210 network adapter is used timing is not a problem. 

¶ The BIOS of the PC must have controls to disable such things as SpeedStep, Hyper-Threading and C-
States.  Failure to do so can cause excessive jitter and possible EtherCAT errors.  In many cases it is 
less expensive, with similar performance, to use an i5 rather than an i7 since i5 is essentially an i7 
with no Hyper-Threading and a smaller cache.  Secure boot must also be disabled. 

¶ A small UPS with Windows UPS shutdown utilities is suggested for register preservation upon 
power loss.  Both CyberPower and APC have been tested to work well. 
 

To optimize performance the Windows® processor can run different operating systems on each of its cores.  
With CTC Incentive, in a quad core system, one core runs the QuickBuilder PLC Logic (IncentivePLC); a 
second core runs a virtual EtherCAT Master (IncentiveECAT), all communicating through high speed shared 
memory.  Both of these cores run in real-time using an operating system provided by TenAsys, called 
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INtime.  This leaves the remaining two cores to run any normal Windows® application.  A second EtherCAT 
Master can also be run for larger systems, where two networks are desired, using 3 cores in real-time and 
leaving one core for Windows®.  For even greater flexibility the EtherCAT Master can be run standalone 
ǇǊƻƎǊŀƳƳŜŘ ǎƻƭŜƭȅ ōȅ ŀ ²ƛƴŘƻǿǎ !ǇǇƭƛŎŀǘƛƻƴ ό/ІΣ ±.ΦbŜǘΣ /ҌҌΦΣ ŜǘŎΧύΣ ǳǎƛƴƎ ŀ ǎƛƴƎƭŜ ŎƻǊŜΣ ƭŜŀǾƛƴƎ о ŎƻǊŜǎ 
for greater Windows performance. 
 
In a dual core environment, both the QuickBuilder application and EtherCAT Master are loaded as separate 
processes and execute on the same core.  This should only be used in smaller systems where performance 
is not as important given the QuickBuilder application will affect the EtherCAT performance, and vice versa.  
Quad core allows each to run at maximum speed, independently, neither affecting the other.  Where 
Windows® performance is more important the dual core environment can also be used on a quad core 
processor.  In this case Windows® would run 3 cores for itself and one for IncentivePLC/IncentiveECAT. 
 

 
 
A significant improvement with the Incentive PC Runtime is that of performance.  For raw QuickBuilder 
execution the PC can be tailored to improve performance, especially in EtherCAT IO update rates.  A simple 
itineration test provided some comparison numbers showing a quad core J1900 Celeron 2GHZ 8GB ram, at 
2.3 X that of a 5300 and an i7-3770  3.40GHZ 16GB ram, 5.3 X.  Much of the IO speed improvement is from 
the tightly coupled independent cores, each running their own environments, communicating through 
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shared memory.  One dedicated to QuickBuilder execution and the other to EtherCAT IO and motion 
control. 
 
With the increased performance of the Incentive Runtime it also now supports up to 64 axes per network 
when the I210 network controller is used at a 1 ms scan rate as compared to that of 16 per M3-41 
hardware version.  For large networks segmentation is also supported, where data can be chained in 
multiple packets to allow for a greater number of IO and axes.  With this also comes the importance of 
good cabling practices as, unlike the M3-41, the PC cannot do timely packet re-transmission and still 
maintain DC SYNC.  A final improvement is the support of twice the number of RFID channels, 32, versus 16 
of the M3-41.  In summary: 
 

Feature 5300 
M3-41 

Hardware 

IncentiveECAT 
Dual Core 

IncentiveECAT 
Quad Core 

Max Coordinated Axes/Network 16 8 (Atom) 
16 (i7) 

64 (I210) 
32 (other) 

Max Networks 4 1 2 
QuickBuilder Performance 1 X 1X to 4 X 2.3 to 8 X+ 
EtherCAT Segmentation No Yes Yes 
Fast Packet Retry on Loss Yes No No 
Turck RFID Channels 16 8 (Atom) 

16 (i7) 
32 

Scan Rates 500us-
4ms 

1ms-4ms 500us-4ms 

 

4 Currently 500uS, 1ms and 2ms scan rates work on all devices.  1ms is the recommended default.  

4ms does not work on Mitsubishi.  Remember you must set the DC SYNC SYNC0 timing to match the scan 
rate or an error from the drive may occur.  When using a non-I210 Ethernet Adapter it may best to offset 
the SYNC0 by up to 500uS (dcsync -1, 1000000, 0, 500000, 100000000). 

QuickBuilder Programming for Windows® 

 
vǳƛŎƪ.ǳƛƭŘŜǊ ƎŜƴŜǊŀǘŜǎ Ψ/Ω ŎƻŘŜ ǿƘƛŎƘ Ŏŀƴ ŜȄŜŎǳǘŜ ƻƴ ƳǳƭǘƛǇƭŜ ŜƴǾƛǊƻƴƳŜƴǘǎΦ  tǊƻƎǊŀƳƳƛƴƎ ŦƻǊ ǘƘŜ ролл 
CƻƴǘǊƻƭƭŜǊ ƛǎ ƛŘŜƴǘƛŎŀƭ ǘƻ ǘƘŀǘ ƻŦ ǘƘŜ t/Σ ȅƻǳ ǎƛƳǇƭȅ ƘŀǾŜ ǘƻ ǎŜƭŜŎǘ Ψt/ψwǳƴǘƛƳŜΩ ŦǊƻƳ ǘƘŜ /ƻƴǘǊƻƭƭŜǊ 
Compiler property and click Translate.   
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¢Ƙƛǎ ŀǎǎǳƳŜǎ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǇǊŜǾƛƻǳǎƭȅ ƛƴǎǘŀƭƭŜŘ ŀ ŎƻǇȅ ƻŦ aƛŎǊƻǎƻŦǘΩǎ ±ƛǎǳŀƭ {ǘǳŘƛƻϯ 9ȄǇǊŜǎǎ ŦƻǊ ²ƛƴŘƻǿǎ 
Desktop, or Community Edition, and the latest QuickBuilder Support libraries.  Any Visual Studio® version 
greater than Visual Studio® 2012 can be used, as long as it has Desktop support and C++, this includes the 
free 2015 Community version (https://www.visualstudio.com/products/visual-studio-community-vs).  Just 
make sure to do the custom install if installing 2015 or greater since Microsoft stopped installing C++ 
automatically beginning with that revision.  The C++ compiler is required for QuickBuilder. 
 

 
 

 
 

²ƘŜƴ Ψ{ŜƭŜŎǘ ŦŜŀǘǳǊŜǎΩ ŀǇǇŜŀǊǎ ŜȄǇŀƴŘ ΨtǊƻƎǊŀƳƳƛƴƎ [ŀƴƎǳŀƎŜǎΩ ŀƴŘ ƳŀƪŜ ǎǳǊŜ ǘƻ ǎŜƭŜŎǘ /ҌҌ ŀǎ ǿŜƭƭ ŀǎ 
your desired languages if using the Incentive managed API. 

https://www.visualstudio.com/products/visual-studio-community-vs
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4 If there is no need for Visual Studio and only the C++ compiler for QuickBuilder is needed the 

Incentive Installation kit provides a program which will allow you to install only the needed tools, 
άǾƛǎǳŀƭŎǇǇōǳƛƭŘǘƻƻƭǎψŦǳƭƭ нлмрΦŜȄŜέΦ  ¢Ƙƛǎ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ά/ƻƴǘǊƻƭψ¢echnology_Corporation\vǳƛŎƪ.ǳƛƭŘŜǊέ 
directory: 
 

 
 

4 If you are installing Visual Studio 2017, or greater, make sure to first install 

άǾƛǎǳŀƭŎǇǇōǳƛƭŘǘƻƻƭǎψŦǳƭƭψнлмрΦŜȄŜέΣ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ά/ƻƴǘǊƻƭψ¢ŜŎƘƴƻƭƻƎȅψ/ƻǊǇƻǊŀǘƛƻƴ\vǳƛŎƪ.ǳƛƭŘŜǊέ 
installation directory.  Visual Studio 2017 significantly changed the C++ compiler tools and once installed 
you are not allowed to install an older version, but if 2015 is installed first they will work together fine. 

Incentive Installation Overview 
 
A single installation file, Incentive_Setup.exe, is available which provides the Incentive runtime, API, 
documentation, QuickBuilder, CTCMon, test projects, and installation video.  Incentive_Setup.exe installs 
and registers the CTC_Incentive.dll, managed .Net dll, as well as provides additional folders within which 
are other programs to be installed.  Upon installation the directory tree will look something like: 
 

 
 

5300 and M3-41A Firmware ς Embedded 5300 PLC and M3-41A EtherCAT Option module latest firmware 
at the time of this release. 
 
ctcmon ς Contains an installation program called mon##setup.exe (where ## is the version).  This program 
will install a communications dll called ctccom32.dll as well as CTCmon.  The dll may be used by any 
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Windows program to interact with a controller on a network or serial port.  The utility is used to monitor 
registers, program status, and IO via TCP, UDP, and serial ports. 
 
Documentation ς This manual in PDF format as well as the Incentive API chm help file. 
IncentiveAPI_Cplus ς A Visual Studio 2013 sample project using C++ with the Incentive DLL. 
 
IncentiveAPI_CSharp - A Visual Studio 2013 sample project using C# with the Incentive DLL. 
 
IncentiveAPI_VBNet - A Visual Studio 2013 sample project using VB.Net with the Incentive DLL. 
 
INtime ς Contains the installation programs for both a host only (remote PC with no resident runtime), 
host61-17004_installer.exe (where the numerics are the revision level), as well as the realtime runtime 
environment required by the EtherCAT Master, runtime61-17004_installer.exe.  By default the runtime will 
install as a demo for 60 days.  No license is required for the host environment.  Patch files are also included 
and are updated as problems are identified and resolved.  Reference the readme in the INtime_Patches 
sub-directory for current patch requirements.  An upgrade is also available, host63-19040-2.exe and 
runtime63-19040-2.exe, or newer.  The older version is best to use initially since it allows a 60 day demo 
period.  You may immediately upgrade to 6.3 and the demo license will remain active.  Make sure to install 
all patches. 
 
IOT ς /ƻƴǘŀƛƴǎ ǘƘŜ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎ 5[[Ωǎ ŀƴŘ ǳǘƛƭƛǘƛŜǎ ŦƻǊ Ƴǉǘǘ ŀƴŘ ŀƳǉǇ ǇǊƻǘƻŎƻƭǎΦ  wŜŦŜǊŜƴŎŜ ǘƘŜ Lh¢ 
sections of this manual for further discussion. 
 
License Manager ς Contains the installation programs for both a host only (remote PC with no resident 
runtime), 

¶ Incentive License Setup.msi installation program which contains a licensing utility used for 

newer installations of both the Incentive real-time environment as well as QuickBuilder.  A 

license monitor service is also included, which provides an interface between Windows and 

the real-time EtherCAT Master runtimes for license verification and available options.  

Reference the section dedicated to Licensing for further details. 

 
QuickBuilder ς  

¶ QuickBuilder_Support.msi installation program which contains the gcc compiler tools 

required for translating application programs for the 5300 embedded PLC.  Note that Visual 

Studio 2015 Community or later is required to translate programs for execution on the PC 

realtime environment (available directly from Microsoft).   

¶ QuickBuilder_Setup.msi installs the Quickbuilder development system which by default will 

install as a demo for 30 days.   

¶ ECAT_SimpleTurn_DCSYNC1.qbp is a simple EtherCAT application program to control a 

single servo motor. 

¶ QuickBuilder_Windows_8_10_Installation.pdf contains special instruction required for 

installation of QuickBuilder on that platform. 

¶ Visualcppbuildtools_full_2015.exe is a utility provided by Microsoft to download only the 

Visual Studio 2015 C++ compiler and libraries, not full Visual Studio.  This is all that is 

needed by QuickBuilder for execution of applications on a real-time PC.  If Visual Studio 

2017 or newer is going to be installed this program needs to be installed first. 
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Root_Folders ς Contain three subfolders, _system, 5300PC, and ramdisk, all of which should be copied to 
the root directory of the C: drive.  The _system and ramdisk folder contents replicate that of the 5300 
embedded PLC while the 5300PC subdirectory contains the executable files for both the PLC Logic and 
EtherCAT Master realtime Windows processor cores. 
 

 
By default the TenAsys INtime 6.1 runtime is in the 5300PC folder and will be executed.  This is mainly for 
demo installations that use V6.1.17004 and legacy installations.  When using INtime 6.3 you should copy 
the .rta files from INtime6_3 to 5300PC or better, setup the INtime configuration to directly point to the 
INtime6_3 folder .rta files for Auto Load so you know which version is being executed. 

 
If INtime 6.1: 
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Videos ς This folder contains installation videos to help you with the install, configuration, and 
programming of Incentive.  They are numbered from 1 to 9 in the recommended viewing order: 
 

 
 
The recommended sequence for installation is as follows: 
 
First watch ǘƘŜ άмψLƴŎŜƴǘƛǾŜψLƴǎǘŀƭƭŀǘƛƻƴΦƳǇпέ ǾƛŘŜƻ ŀƴŘ Ǌǳƴ LƴŎŜƴǘƛǾŜψ{ŜǘǳǇ ŀǎ ŘƛǊŜŎǘŜŘ, then 
άм!ψLƴŎŜƴǘƛǾŜ [ƛŎŜƴǎŜ aŀƴŀƎŜǊ ŀƴŘ aƻƴƛǘƻǊ LƴǎǘŀƭƭŀǘƛƻƴΦƳǇпέ ǘƻ ŜƴǎǳǊŜ you have obtained the proper 
licensing required.  QuickBuilder will need a demo license whereas the Incentive real-time product will run 
for 3 hours as a full product before shutting down if in demo mode.  Once complete then proceed as below: 
 
Application Development Only or Remote PC with no EtherCAT Master: 
 

1. Perform all Windows updates prior to installation. 

2. Install óIncentive License Setup.msiô in the Licensing sub-folder.  This is required for 

QuickBuilder demos but not Incentive real-time demos.  All fully licensed products 

will require it in order to authenticate licenses.  Reference the section on Incentive 

Licensing.  Note that upgrades of older installations do not need the new licensing 

tools and your existing licenses will be used. 

3. Install CTCmon ï mon##setup.exe, optional for debug, in the ctcmon sub-folder. 

4. Install QuickBuilder_Support.msi, required for QuickBuilder programming, from the 

QuickBuilder sub-folder. 

5. Install QuickBuilder_Setup.msi, required for QuickBuilder programming, from the 

QuickBuilder sub-folder. 

6. Download and install Visual Studio 2015 or greater Community edition from 

Microsoft.  (https://www.visualstudio.com/downloads/) or install just the C++ tools 

using the file provided in the QuickBuilder Incentive installation directory 

(visualcppbuildtools_full 2015.exe).  This is needed in order for QuickBuilder to 

compile your application program for the Windows PC target system. 

7. Install host61-17004_installer.exe or host63-19040-2.exe (or newer) to match that of 

the real-time INtime version being used.  (where the numerics are the revision level). 

https://www.visualstudio.com/downloads/
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8. Open up one of the Visual Studio projects and remove the CTC_Incentive reference.  

Right click óAdd Referenceô and browse to the installation of the new 

CTC_Incentive.dll, adding it as a reference. (typically:  C:\Program Files\Control 

Technology Corporation\Incentive\CTC_Incentive.dll).  Rebuild the test program to 

confirm successful installation. 
 
Realtime Incentive EtherCAT Master PC: 

1. Perform all Windows updates prior to installation. 

2. Install óIncentive License Setup.msiô in the Licensing sub-folder.  This is required 

for QuickBuilder demos but not Incentive real-time demos.  All fully licensed 

products will require it in order to authenticate licenses.  Reference the section on 

Incentive Licensing.  Install the Incentive License Monitor service after you activate 

your licenses online.  Note that upgrades of older installations do not need the new 

licensing tools and your existing licenses will be used. 

3. Watch the ñ2_INtime_6_1_Installation.mp4ò video and install runtime61-

17004_installer.exe or ñ2_INtime_6_3_Installation.mp4ò video and install 

runtime63-19040-2_installer.exe (or newer) as directed. 

4. Watch the ñ3_INtime_Configuration.mp4ò video and setup/configure the system as 
needed.  Make sure to copy each folder found in óRoot_Foldersô to the root of the C: 

drive. 

5. Watch the other videos based upon what you wish to install and follow the 

directions. 

6. Once operational fully license the product otherwise it will run in demo mode. 
 

4 It is recommended to increase the INtime shutdown time to 5 seconds to ensure disk flushing of 

non-volatile variants.  The default is 500 ms but as programs get larger, and more non-volatile variables are 
used, the greater time is needed to ensure Windows closes the real-ǘƛƳŜ Řƛǎƪ ŦƛƭŜǎΦ  wŜŦŜǊŜƴŎŜ ǘƘŜ ά5ƛǎƪ 
Cache not fully flushed during INtime menu Ψ{ǘƻǇ !ƭƭΩ ƻƴ ƭŀǊƎŜ ǇǊƻƎǊŀƳǎέ ǎŜŎǘƛƻƴ ǿƛǘƘƛƴ ά{ƻƳŜ /ƻƳƳƻƴ 
Issues and ResolutionsέΦ  Also, Windows updates should also be disabled and only done manually since 
Windows does an automatic reboot of the system after an update is applied.  For a device running 24/7 this 
would not be acceptable and would cause Incentive to stop running. 

BIOS Settings and Configuration 

 
It is important to set the BIOS of your PC correctly.  Failure to do so will cause jitter and possible device 
faults on the EtherCAT network due to timing issues.  Some BIOS settings can cause unstable real-time 
operation, like turbo mode.  It is suggested you run the INtime Graphical Jitter program prior to Incentive 
for at least 30 minutes on a new, unproven system, to ensure there are no jitter deviation flagged in red.  
Below is a list of some BIOS settings you may see on your computer and how they should be set, the 
example is from a Dell Optiplex PC.  Each system tends to be different so you may not have access to all 
that appear below.   
 
Virtualization Support 

Virtualization ς Disable (or do not check Enabled) 
Power Management 
 Intel Ready Mode ς Disabled (or do not check Enabled. 
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 Block Sleep ς Enable Block Sleep (S3 State) 
 Deep Sleep Control ς Disabled 
Performance 
 HyperThread control ς Disabled 
 Intel TurboBoost ς Disable (or do not check Enabled) 
 Limit CPU ID Value ς Disabled (or do not check Enabled) 
 C-State Control ς Disabled (or do not check Enabled) 
 Intel SpeedStep ς Disabled (or do not check Enabled) 
Intel Software Guard Extensions 
 Intel SGX Enable ς Software Controlled 
 

Startup and Network Configuration 
 
Upon installation the Windows® PC appears and operates identical to a normal PC.  The EtherCAT 
environment can be setup to run automatically when the PC boots or started/stopped manually by using a 
tray icon.  The environment should only be started when the EtherCAT devices are ready for operation 
otherwise it will timeout and require a restart, just like the hardware based 5300 controller. 
 

 
 
To modify the properties of the Incentive real-time environment you may invoke the INtime Configuration 
Manager.  ¢ƘŜ ǾƛŘŜƻΣ άάоψLbǘƛƳŜψ/ƻƴŦƛƎǳǊŀǘƛƻƴΦƳǇпέΣ Ŏƻƴǘŀƛƴǎ ǘƘŜ ƭŀǘŜǎǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ 
should be referenced as well as the information below. 
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4 If for some reason the icon for INtime does not appear in the system tray, or INtime was installed 

by another user, simply Ǌǳƴ ΨƛƴǘƛƳŜǎǘŀǘǳǎΩ ŦǊƻƳ ŀ ŎƳŘ ǿƛƴŘƻǿ ƻǊ ƭƻŎŀǘŜŘ ŀǘ ά/Υ\Program Files 
(x86)\ INtime\ōƛƴέΦ  bƻǘƘƛƴƎ ǿƛƭƭ ŀǇǇŜŀǊ ǘƻ ƘŀǇǇŜƴ ōǳǘ the icon will be in the system tray now.  Click the 
ά!ǳǘƻǎǘŀǊǘ ǘƘƛǎ ƛŎƻƴέ ŦƻǊ ƛǘ ǘƻ ŀǇǇŜŀǊ ǳǇƻƴ ŜŀŎƘ ƭƻƎƛƴ ƻŦ ǘƘƛǎ ǳǎŜǊΦ  bƻǘŜ ǘƘŀǘ ƛǘ Ŏŀƴ ǘŀƪŜ ǎŜǾŜǊŀƭ ǎŜŎƻƴŘǎ 
after logging in for the icon to appear, depending upon the speed of your processor and other programs 
run by your startup menu. 
 
{ŜƭŜŎǘ ΨbƻŘŜ aŀƴŀƎŜƳŜƴǘΩΥ 
 

 
 

If you wish to have the Incentive EtherCAT environment start automatically with Windows® you can select 
Ψ¸ŜǎΩ ǘƻ ǘƘŜ Ψ{ǘŀǊǘ !ǳǘƻƳŀǘƛŎŀƭƭȅΩ ǇǊƻƳǇǘ ǿƛǘƘƛƴ ǘƘŜ LbǘƛƳŜ bƻŘŜ aŀƴŀƎŜƳŜƴǘ ǎŎǊŜŜƴΦ  ¢Ƙis must be done 
for both CTPLC_1 and CTECAT_1 in a quad core system, CTECAT_1 only with dual core. 
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When started, Incentive will open up to two console screens, one for the EtherCAT core and one for the 
QuickBuilder PLC Logic core (non-automatic mode); expect several seconds of delay, especially if the 
optional LCD display is used.  Diagnostic messages will be presented to these screens identical to what is 
ǘȅǇƛŎŀƭƭȅ ǾƛŜǿŜŘ Ǿƛŀ ǘƘŜ 9ǘƘŜǊ/!¢ 9ȄǇƭƻǊŜǊ ƭƻƎΣ ǊŜƳƻǘŜƭȅΦ  bƻǘŜ ǘƘŜ άhǇŜƴ/ƻƳƳ CŀƛƭŜŘέ ŜǊǊƻǊǎΣ ǘƘŀǘ is 
normal for each COM port not found and is meant to notify you that if you intend to use a serial port, none 
was found. 
 

 
 
The QuickBuilder PLC Logic core shares the main PC Ethernet adapter (bridged) and requires its own IP 
address.  This is the IP address which all the communication protocols will use and it is different than the 
main Windows® PC even though using the same network adapter.  You may assign this dynamically with 
DHCP or use a fixed static IP address, depending upon your network. 
 
To begin we must first create ŀ ±ƛǊǘǳŀƭ 9ǘƘŜǊƴŜǘ !ŘŀǇǘŜǊΦ  hƴ ǘƘŜ /¢t[/ψм ŎƻǊŜ ǎŜƭŜŎǘ ǘƘŜ ΨbŜǘǿƻǊƪΩ ǘŀō 
(CTECAT_1 if using a dual core and not running CTPLC_1)Φ  {Ŝǘ Ψ{ǘŀǊǘ !ǳǘƻƳŀǘƛŎŀƭƭȅΩ ǘƻ bƻ ǎƛƴŎŜ LƴŎŜƴǘƛǾŜ 
will automatically start the network itself when staǊǘŜŘΦ  ¢ƘŜ ΨIƻǎǘƴŀƳŜΩ ƛǎ ǘƘŀǘ ǿƘƛŎƘ ƛǎ ǊŜƎƛǎǘŜǊŜŘ ǿƛǘƘ ǘƘŜ 
DHCP server when requesting an IP address and/or used by a remote Incentive API to address the 
ŎƻƳǇǳǘŜǊ ƻƴ ŀ ƴŜǘǿƻǊƪΦ  ¢ƘŜ Ƙƻǎǘ ǇŀǘƘ ŦƻǊ ǘƘŜ !tL ǿƻǳƭŘ ǳǎŜ ΨY9±Lb-Lb¢La9Ω ǘƻ ƻǇŜƴ ŀ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ 
node defined below. 
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bŜȄǘ ǘƘŜ ŀŘŀǇǘŜǊ ƛǘǎŜƭŦ ǿƛƭƭ ōŜ ŎǊŜŀǘŜŘΦ  {ŜƭŜŎǘ ǘƘŜ ΨΧΩ ōƻȄ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ bL/ ƭƛǎǘΥ 
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¢Ƙƛǎ ǿƛƭƭ ƘŀǾŜ ŀ ŘƛŀƭƻƎ ŀǇǇŜŀǊ ǿƘŜǊŜ ȅƻǳ ǿƛƭƭ ŎƭƛŎƪ Ψ!ŘŘΩΥ 
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If running DHCP check the Enable DHCP box followed by OK: 
 

 
 
If runnƛƴƎ ŀ ǎǘŀǘƛŎ Lt ŀŘŘǊŜǎǎ Řƻ ƴƻǘ ǎŜƭŜŎǘ Ψ9ƴŀōƭŜ 5I/tΩΣ ǎŜƭŜŎǘ ǘƘŜ Ψ!ŘŘΩ ŀƴŘ ŜƴǘŜǊ ǘƘŜ Lt !ŘŘǊŜǎǎ ŀƴŘ 
network mask for a static IP address (Windows PC and Incentive must be on the same subnet mask): 
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Select OK to accept all entries ǳƴǘƛƭ ōŀŎƪ ŀǘ ǘƘŜ ΨbŜǘǿƻǊƪΩ ǘŀō ŀƴŘ ŀ ǎǳƳƳŀǊȅ ǿƛƭƭ ŀǇǇŜŀǊΥ 
 

 
 
Note that it can take up to 30 seconds for DHCP addresses to be resolved when starting Incentive.  Now 
that a Virtual Ethernet Adapter has been created it must be shared (bridged) to the main Windows network 
adapter that will be used for any outside communications. 
 
The Windows network adapter should be set for DHCP, if static will be used the IP Address it will be set in 
the Bridge after creation: 
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In order to share the main PC network adapter a bridge must be created with the virtual TenAsys INtime 
adapter.  This is done by going to your Network Connections within Windows®, hold the control key and 
click on the Network adapter desired as well as the TenAsys Virtual Adapter, right click aƴŘ ŎƭƛŎƪ ά.ǊƛŘƎŜ 
ConnectioƴǎέΦ   
 

 
 

²ƛƴŘƻǿǎ ǿƛƭƭ ŎǊŜŀǘŜ ŀ ƴŜǿ ƴŜǘǿƻǊƪ ŀŘŀǇǘŜǊ ŎŀƭƭŜŘ ΨbŜǘǿƻǊƪ .ǊƛŘƎŜΩΥ 
 

 
 
If you are running DHCP you are done and the PC typically has to be rebooted.  If static is needed you must 
right click the Network Bridge and ǎŜƭŜŎǘ ΨtǊƻǇŜǊǘƛŜǎΩΥ 
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Select ΨLƴǘŜǊƴŜǘ tǊƻǘƻŎƻƭ ±ŜǊǎƛƻƴ пΩ under Network Bridge Properties: 
 

 
 
DƻǳōƭŜ ŎƭƛŎƪ ǘƘŜ ΨLƴǘŜǊƴŜǘ tǊƻǘƻŎƻƭ ±ŜǊǎƛƻƴ п ό¢/tκLtǾпύΩ ǘƻ ǎŜǘ ǘƘŜ desired parameters for the Windows 
side (for example if Incentive real-time was 192.168.1.2, Windows should be different such as 192.168.1.3, 
both with the same subnet mask of 255.255.255.0, gateway and dns are optional on non-routable 
networks): 
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An example where the Incentive INtime real-time IP address is 172.16.2.80 and the subnet mask is 
255.255.0.0 is below with a Windows PC side of 172.16.2.81 and a gateway and dns are also set: 
 

 
 
The private address segments (10.0.0.0 - 10.255.255.255, 172.16.0.0 - 172.31.255.255, 192.168.0.0 - 
192.168.255.255) are commonly referred to as "non-routable" addresses. 
 
To remove the Bridge, simply ǊƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ŀŘŀǇǘŜǊ ŀƴŘ ŎƭƛŎƪ άwŜƳƻǾŜ ŦǊƻƳ .ǊƛŘƎŜέΦ  ¢ƘŜ vǳƛŎƪ.ǳƛƭŘŜǊ 
PLC Logic core will not be able to communicate via UDP or TCP without the Bridge in place.  Reboot after 
creation. 
 

4 When running DHCP, to find out the current IP Address assigned to the Incentive PLC Logic 

environment reference the CTPLC_1 IO Console.  A message will appear at startup displaying that assigned 
either by DHCP or static IP.  CTECAT_1 IO Console will display the MAC Address of the assigned Ethernet 
port, typically referenced for licensing. 
 

4 Make sure when using a network that your wifi adapter is not on the same network otherwise 

packets may get confused and be sent out the wrong network adapter.  For example if the hard wired LAN 
is 192.168.1.5 and the wifi is 192.168.1.25 (255.255.255.0).  It is best to change one of them to something 
outside the subnet range of the other.  This is especially needed if the wifi adapter is used for remote 
support. 
 
Once the Bridge is created we have discovered a problem within Windows where doing a shutdown on 
some systems causes the Bridge to not function anymore.  This has something to do with a shutdown being 
a memory image dump on Windows 10 and not really a full shutdown, more a hibernate.  The resolution to 
ǘƘƛǎ ǇǊƻōƭŜƳ ƛǎ ǘƻ Ǝƻ ƛƴǘƻ ΨtƻǿŜǊ hǇǘƛƻƴǎΩ ǿƛǘƘƛƴ ǘƘŜ /ƻƴǘǊƻƭ tŀƴŜƭΣ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ƻŦ ǘƘŜ ǇŀƴŜƭ ǘƘŜǊŜ ƛǎ ŀƴ 
ƻǇǘƛƻƴ ά/ƘƻƻǎŜ ǿƘŀǘ ǘƘŜ ǇƻǿŜǊ ōǳǘǘƻƴǎ ŘƻέΣ ǎŜƭŜŎǘ ǘƘŀǘ ŀƴŘ ǘƘŜ ǎŎǊŜŜƴ ōŜƭƻǿ ǿƛƭƭ ŀǇǇŜŀǊΦ  bƻǘŜ ǘƘŀǘ ǘƘe 
ƻǇǘƛƻƴ ά¢ǳǊƴ ƻƴ Ŧŀǎǘ ǎǘŀǊǘǳǇ όǊŜŎƻƳƳŜƴŘŜŘύέ ƛǎ ƎǊŀȅŜŘ ƻǳǘΦ  {ŜƭŜŎǘ ά/ƘŀƴƎŜ ǎŜǘǘƛƴƎǎ ǘƘŀǘ ŀǊŜ ǳƴŀǾŀƛƭŀōƭŜέ 
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ŀƴŘ ȅƻǳ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ƳƻŘƛŦȅ ƛǘΦ  5ŜǎŜƭŜŎǘ ƛǘ ŀƴŘ ȅƻǳ Ƴŀȅ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά{ŀǾŜ /ƘŀƴƎŜǎέ ōǳǘǘƻƴΦ  ¢Ƙƛǎ ǿƛƭƭ 
allow a full shutdown and resolve any bǊƛŘƎŜ ƛǎǎǳŜǎ ŎŀǳǎŜŘ ōȅ ǊŜōƻƻǘƛƴƎΦ  bƻǘŜ ǘƘŀǘ άwŜǎǘŀǊǘέ ŘƻŜǎ ƴƻǘ 
ƘŀǾŜ ǘƘŜ ƛǎǎǳŜΣ ƻƴƭȅ ά{ƘǳǘŘƻǿƴέΣ ŘǳŜ ǘƻ ƘƛōŜǊƴŀǘƛƻƴ ƳƻŘŜ ōŜƛƴƎ ŜƴǘŜǊŜŘ ŦƻǊ Ŧŀǎǘ ǎǘŀǊǘǳǇΦ 
 

 
 

 
 

Note that if you wish to test your network using Ping, Windows 10 disables inbound ping responses by 
default and must be enabled under the Windows Firewall advanced settings, Inbound Rules: 
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MAC Address for Large Systems 

 
The MAC Address used by the INtime Bridged virtual adapter is dynamically created.  In large systems there 
is the potential for duplicates to occur.  If this should happen or to prevent it from happening a unique MAC 
Address should be used.  It is recommended to use the MAC Address that appears on The CTECAT_1 screen 
for your EtherCAT network.  This network will be private and ensure a unique MAC Address.  Thus edit the 
file loader.cfg found in:  C:\ProgramData\TenAsys\ INtime\CTPLC_1\etc 
 
At the end of the file is something like: 
 
dev.ven0.macaddr=1A:EF:C8:5B:BC:00  

 
Change the macaddr to that found on the EtherCAT IO Console screen: 
 

 
 
In order to use that show above the line would be changed to: 
 
dev.ven0.macaddr=E8:EA:6A:09:2F:2C  

 

Reboot the controller for it to take effect. 
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File System 
 
The PC file system mimics that of the standard embedded 5300 controller, using two subdirectories off the 
/Υ ŘǊƛǾŜΣ ΨψǎȅǎǘŜƳΩ ŀƴŘ ΨǊŀƳŘƛǎƪΩΦ  ¢ƘŜ ŦƛƭŜǎ ǿƛǘƘƛƴ ǘƘŜǎŜ ŘƛǊŜŎǘƻǊƛŜǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ролл 
manual.  The main difference is the local SATA solid state drive is used instead of the flash file system of the 
ролл ŦƻǊ ǘƘŜ ΨψǎȅǎǘŜƳΩ ŘƛǊŜŎǘƻǊȅΣ ŀǎ ǿŜƭƭ ŀǎ ΨǊŀƳŘƛǎƪΩΦ  !ǎ ǿƛǘƘ ǘƘŜ ŜƳōŜŘŘŜŘ роллΣ ǘƘŜ \ramdisk\nvar 
ǎǳōŘƛǊŜŎǘƻǊȅ Ŏƻƴǘŀƛƴǎ ŀƴȅ ǾŀǊƛŀƴǘ ǎǘƻǊŀƎŜ ŀǎ ǿŜƭƭ ŀǎ ǎƻƳŜ ǎŎǊŀǘŎƘ ŦƛƭŜǎ ŎŀƭƭŜŘ ΨƴǾІрлмΦǊŜƎΩ ŀƴŘ 
ΨƴǾІонллмΦǊŜƎΩ όǿƘŜǊŜ І ƛǎ л ƻǊ мύΦ  ¢ƘŜǎŜ ŦƛƭŜǎ Ŏƻƴǘŀƛƴ ǘƘŜ ƴƻƴ-volatile registers 501 to 1000 and 32001 to 
36000.  If any of these 5300 registers are modified, these files are updated every 5 seconds and saved 
during a normal shutdown for reloading at the next power-up. 
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The real-time applications which run on each CPU core are maintained in the \5300PC directory, 
5300PLC.rta and EtherCAT_Master.rta and are referenced from the INtime Node Management Auto Load 
tab. 
 

 
 

Auto Load configuration, starts EtherCAT from tray icon, the default for quad core: 
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4 In a dual core system (single core used by Incentive) both EtherCAT_Master.rta and 5300PLC.rta 

would be listed under CTECAT_1, CTPLC_1 would not exist (freeing up a core for Windows®).  This is also 
true for standalone mode, when driven solely by the Windows API.  
 
The \_system\Programs directory contains various configuration files.  These files are set by using the 
9ǘƘŜǊ/!¢ 9ȄǇƭƻǊŜǊ Ψ¦ǎŜǊ hǇǘƛƻƴǎΩΣ Ψ{ŀǾŜ /ƻƴŦƛƎΣ ŀƴŘ Ψ[ƛŎŜƴǎŜΩ ŦƻǊƳǎΦ  {ƛƴŎŜ ƳƻǊŜ ǘƘŀƴ ƻƴŜ 9ǘƘŜǊ/!¢ 
network can run at a time there are some files that contain the MAC Address of the EtherCAT Ethernet 
adapter as part of its file name to make the name unique.  Files in this directory are: 
 
Used by the 5300PLC.rta process ς 
 
_lcddisplay.txt :  Some embedded PC devices have an LCD display for status messages to be displayed.  If 
present this file contains the IP address in text format, for example:  172.16.2.190 
_runprogram.txt : Contains the path\ filename of any QuickBuilder project to automatically startup at boot.  
It is set by QuickBuilder during a download of a project file if the option is enabled in the project properties.  
For example:  \RAMDISK\ECAT_SimpleTurn_DCSY-CTC.gz 
_Init.bin:  Saves configuration information like custom serial port setting, baud rates, etc.  It is automatically 
created with the system defaults if it does not exist. 
 
Used by the EtherCAT_Master.rta process ς 
 
ψƻǇǘƛƻƴǎψώ a!/ !55w9{{ϐΦǘȄǘ Υ ¢Ƙƛǎ ŦƛƭŜ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǎŜǘǘƛƴƎǎ ŦǊƻƳ ǘƘŜ Ψ¦ǎŜǊ hǇǘƛƻƴǎΩ 9ǘƘŜǊ/!¢ 9ȄǇƭƻǊŜǊ 
configuration form.  If no file exists a file will be created with default settings of 1 mS cycle time, 300uS pdo 
timeout, 5 initialization retries, and no virtual axis.  Example filename:  _options_E8EA6A092F2C.txt where 
E8EA6A092F2C is the 6 byte mac address of the EtherCAT Ethernet network adapter being used. 
 
_ioOptions_[MAC ADDRESS].txt :  This file contains the license settings from the EtherCAT Explorer license 
configuration form.  It is an encrypted binary file.  When the software is first installed a file called 
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_license_[MAC ADDRESS].txt will be emailed to you.  That file should be placed in the same directory as this 
file.  When the _ioOptions file is not present the system will look for a valid _license file.  If found that file 
will be imported and the _ioOptions file generated.  The _ioOptions file can also be generated from the 
QuickBuilder EtherCAT Explorer configuration form, as it is with the 5300 M3-41A.  In a PC system it is 
typically easier to have the license file emailed to you and then placed in the \_system\Programs directory 
for automatic import. 
 
_license_[MAC ADDRESS].txt :  This file is generated by CTC Technical Support to enable the number of 
drives and IO your EtherCAT runtime is licensed for.  If this file and the _ioOptions file are both missing the 
system will run in demo mode.  In this mode EtherCAT will control up to 16 drives and 256 digital and 
analog IO for a period of about 3 hours.  After that the network will reset and power will have to be cycled 
to restart another 3 hour period.  The generation of this file requires the MAC Address of the EtherCAT 
network adapter.  You can get the MAC Address by starting the EtherCAT_Master.rta process and it will 
appear on the console screen.  Either email Technical Support or have it available when calling so that a 
proper license file can be generated.  Systems pre-configured by CTC will already have the license installed.  
Example filename:  _license_E8EA6A092F2C.txt. 
 
_log_[ MAC ADDRESS].txt : This file is written to with the same information as the IO diagnostic console and 
provides a hard copy of each session.  The file is automatically appended to. Example filename:  
_log_E8EA6A092F2C.txt where E8EA6A092F2C is the 6 byte mac address of the EtherCAT Ethernet network 
adapter being used. 
 

4 It is recommended that an inexpensive UPS be connected to a serial port for automatic shutdown 

should extended or abrupt power failures occur.  The will ensure file integrity as well as preservation of 
non-volatile registers. 

Demo Mode and TenAsys INtime Licensing 
 
Both the TenAsys INtime runtime, Incentive API and EtherCAT Master can run in demo mode.  Demo mode 
for INtime Version 6.1.17004 is currently valid for 60 days after which the QuickBuilder EtherCAT 
environment must be purchased.  It cannot be extended due to limitations imposed by TenAsys.  The 
QuickBuilder EtherCAT network will run for up to about 3 hours continuously, before resetting.  In this 
mode EtherCAT will control up to 16 drives and 256 digital and analog IO.  In order to purchase a full 
EtherCAT license please contact Control Technology with your motion control and IO needs as well as the 
MAC Address of the Ethernet adapter that will be used.  From Windows the MAC Address can be found by 
ƻǇŜƴƛƴƎ ŀ ΨŎƳŘΩ ǿƛƴŘƻǿ ŀƴŘ ǘȅǇƛƴƎ ΨƛǇŎƻƴŦƛƎ κŀƭƭΩΦ  ¢ƘŜ tƘȅǎƛŎŀƭ !ŘŘǊŜǎǎ ƻŦ ȅƻǳǊ ŀŘŀǇǘŜǊ ƛǎ ǘƘŜ a!/ 
Address. 
 
With TenAsys INtime 6.3 demo licensing is no longer available.  It is recommended that if a demo unit is 
needed or testing prior to licensing then install 6.1.17004, conduct the needed testing, then update to 6.3 
after full licensing.  A demo license can be provided for 6.3 but only after the system fingerprint is emailed 
to CTC, a license will then be generated, similar to the actual license, valid for 30 days. 
 

4 If 6.1.17004 is installed as a demo and then upgraded to 6.3, during the demo period; the demo 

license will currently work and be carried over to the 6.3 revision.  The video 
10_INtime_Upgrade_From_6_1.mp4 is available to show how to upgrade your embedded PC. 
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TenAsys INtime Licensing 

 
If your INtime license has not already been installed you must send a system fingerprint to CTC (along with 

purchase order) so that a license string can be generated for your system.  This license is keyed to your 

hard drive so should that be replaced, you will need a new license.  You may reference the below 

ƛƴŦƻǊƳŀǘƛƻƴ ƻǊ ǿŀǘŎƘ ǘƘŜ ǾƛŘŜƻΣ άфψ[ƛŎŜƴǎƛƴƎΦƳǇпέΦ 

Lƴ ƻǊŘŜǊ ǘƻ ǊŜǘǊƛŜǾŜ ǘƘŜ ŦƛƴƎŜǊǇǊƛƴǘ Ǝƻ ǘƻ ǘƘŜ ǎȅǎǘŜƳ ǘǊŀȅ ŀƴŘ ǎŜƭŜŎǘ ΨLbǘƛƳŜ /ƻƴƎǳǊŀǘƛƻƴΩΣ ǊƛƎƘǘ ŎƭƛŎƪƛƴƎ ƻƴ 

the TenAsys INtime icon: 

 
 

 
¢ƘŜ LbǘƛƳŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ tŀƴŜƭ ǿƛƭƭ ƻǇŜƴΦ  {ŜƭŜŎǘ Ψ[ƛŎŜƴǎŜ aŀƴŀƎŜǊΩΥ 

 
{ŜƭŜŎǘ ΨDŜǘ CƛƴƎŜǊǇǊƛƴǘΩ ŦƻƭƭƻǿŜŘ ōȅ Ψ/ƻǇȅΩ ƻǊ Ψ{ŀǾŜ !ǎΧΩ ƻƴ ǘƘŜ /ƭƛŜƴǘ LƴŦƻǊƳŀǘƛƻƴ ŦƻǊƳ ǘƘŀǘ ƻǇŜƴǎΥ 
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Copy (or attach) the information into an email and send it to CTC for validation.  Once validate a license 
string will be generated and returned.  An example of this would look something like: 
 
*AA2KZ4OIAJ75NDSYKM6GN3ETSEVKHRA44DRS3KBJZIB8IEEWSVYY2# "16" version "", no expiration date, exclusive 
 
{ŜƭŜŎǘ Ψ9ƴǘŜǊ {ǘǊƛƴƎΩ ŦǊƻƳ ǘƘŜ [ƛŎŜƴǎŜ aŀƴŀƎŜƳŜƴǘ ǎŎǊŜŜƴΣ ŎƻǇȅ ŀƴŘ ǇŀǎǘŜ ǘƘŜ ƭƛŎŜƴǎŜ ȅƻǳ ǎŜƴǘ ǘƘŜƳ 

ŦƻƭƭƻǿŜŘ ōȅ ŎƭƛŎƪƛƴƎ ΨhYΩΥ 
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Incentive Legacy Licensing 

 
Your Incentive license is keyed to the MAC Address of the Ethernet port used for EtherCAT.  While in demo 

mode it will run for 3 hours and then need restarting.  To fully unlock a license file (_license_[MAC ID].txt 

must be requested from CTC which defines the number and type of IO licensed as well as to whether the 

API is fully enabled.  This file would be placed in the C:\_system\programs directory.  All _ioOptions* files 

must be removed if only a EtherCAT Master.  If multiple then only remove the existing _ioOptions* file that 

ƳŀǘŎƘŜǎ ǘƘŜ a!/ !ŘŘǊŜǎǎ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ŀŘŀǇǘŜǊ ǳǎŜŘΦ  wŜŦŜǊŜƴŎŜ ǘƘŜ ǘƘŜ ǾƛŘŜƻΣ άфψ[ƛŎŜƴǎƛƴƎΦƳǇпέΦ 

_license_[MAC ADDRESS].txt :  This file is generated by CTC Technical Support to enable the 
number of drives and IO your EtherCAT runtime is licensed for.  If this file and the _ioOptions file 
are both missing the system will run in demo mode.  In this mode EtherCAT will control up to 16 
drives and 256 digital and analog IO for a period of about 3 hours.  After that the network will reset 
and power will have to be cycled to restart another 3 hour period.  The generation of this file 
requires the MAC Address of the EtherCAT network adapter.  You can get the MAC Address by 
starting the EtherCAT_Master.rta process and it will appear on the console screen.  Either email 
Technical Support or have it available when calling so that a proper license file can be generated.  
Systems pre-configured by CTC will already have the license installed.  Example filename:  
_license_E8EA6A092F2C.txt. 

 

Windows®  Updates 
 
Windows® updates are pushed by Microsoft periodically and are required for proper operation as well as 
security.  With the release of Windows® 10 Micosoft forces updates rather than allowing you to be 
prompted.  Doing an update while you are controlling an automation environment is generally not a good 
thing since in many cases Microsoft reboots the PC.  Thus it is strongly suggested that updates be turned off 
or at least request a prompt.  On Windows® 10 you can set a connection, network or WiFi, as metered to 
prevent updates.  Wifi can be set within the Control Panel whereas an Ethernet network must be set via a 
registry entry.  There are numerous articles available about how to do this with that below being a 
particularly good reference: 
 
 
Windows 10 Pro (schedule updates): 
 
http://www.windowscentral.com/how-schedule-windows-updates-windows-10 
You can also go to άSettings->Advanced Options->Defer feature updatesέ should be selected. 
 
Windows 10 Home & Pro (metered connection): 
 
http://www.windowscentral.com/how-set-ethernet-connection-metered-windows-10 
 

4 Failure to defer your updates until you are ready for them will cause your PC to reboot 

automatically at unpredictable times due to Microsoft pushing out Windows Updates.  This will cause your 
real time control to stop operation as well.  Also be warned that Microsoft has begun overwriting any 

http://www.windowscentral.com/how-schedule-windows-updates-windows-10
http://www.windowscentral.com/how-set-ethernet-connection-metered-windows-10
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registry changes you make, such as metered connection, during major updates, therefore always verify 
prior changes made are still present. 
 
Below is a summary of what registry entry to change to prevent updates, basically setting all possible 
connections to metered: 
 
  HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\WindowsNT\CurrentVersion\NetworkList\DefaultMediaCost 
 

 
 
Right click DefaultMediaCost and select permissions followed by Advanced in the popup dialog.  Click 
Ψ/ƘŀƴƎŜΩ ƴŜȄǘ ǘƻ ¢ǊǳǎǘŜŘ LƴǎǘŀƭƭŜǊ ŀƴŘ ǎŜǘ ƛǘ ǘƻ ȅƻǳǊǎŜƭŦΦ 

 
Set Default, WiFi, and Ethernet to a 2 for metered after you set the TrustedInstaller to yourself.  Reference 
the link previously provided for more detail. 

Serial Ports 
 
At present time the QuickBuilder PLC Logic core will attempt to open COM1 through COM4 for its own use.  
Whichever ports are found will be used by the standard CTC Binary Protocol and available for QuickBuilder 
programming, those not found will cause a diagnostic warning on the Incentive PLC console screen.  Serial 
ports may be mapped back and forth between the INtime real-time environment or for Windows® 
programming use.  Mapping is required in order for ports to be disabled from Windows® and enabled for 
INtime.  To map serial ports between the INtime real-time environment and Windows® the Intime Device 
Manager must be used: 
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Note to return a serial port to Windows control, right click on the COM port under INtime devices and 
ǎŜƭŜŎǘ Ψtŀǎǎ ǘƻ ²ƛƴŘƻǿǎΩΦ  ¢ƻ ƳŀǇ ƛǘ ōŀŎƪ ǎŜƭŜŎǘ ǘƘŜ /ha ǇƻǊǘ ǳƴŘŜǊ ²ƛƴŘƻǿǎ ŘŜǾƛŎŜǎ ŀƴŘ ǎŜƭŜŎǘ Ψtŀǎǎ ǘƻ 
LbǘƛƳŜ ǿƛǘƘ ƭŜƎŀŎȅ LwvΩΦ  wŜōƻƻǘƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ƛǘ ǘƻ ƳŀǇ ǇǊƻǇŜǊƭȅΦ 
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In addition, when mapping serial ports a special driver (compc.rta) must be passed the IO address of the 
port and interrupt used.  This is configured within INtime Node Management, CTPLC_1 for quad core, 
CTECAT_1 if dual: 
 

 
 
aƻŘƛŦȅ ǘƘŜ ΨtŀǊŀƳŜǘŜǊǎΩ ǎŜŎǘƛƻƴ ŀǎ ǊŜǉǳƛǊŜŘΦ  ¸ƻǳ Ƴŀȅ ǊŜŦŜǊ ǘƻ ǘƘŜ ²ƛƴŘƻǿǎϯ 5ŜǾƛŎŜ aŀƴŀƎŜǊ->Ports 
(COM & LPT) section properties to determine what is currently available and IO address:interrupts used. 
 

 
 

For example the parameters for COM1 with a hex address of 0x03f8, using IRQ 4, and COM2 with a hex 
address of 0x02f8, IRQ 3 are shown above. 



EtherCAT Applications Guide 
 

 Copyright © 2016-2022 Control Technology Corporation   55 
Document 951-534101-074 

 
Serial ports are referenced by Incentive starting with COM1 and added sequentially.  This means if COM2 is 
mapped by INtime but not COM1 then COM2 will become COM1 within the Incentive environment.  If 
COM2 and COM3 were mapped then Incentive COM1 is Windows COM2 and Incentive COM2 is Windows 
COM3.  Incentive has no idea of how Windows referenced the COM ports, just each assigned will become 
sequential, from 1 to 4. 
 
Another thing to keep in mind is that you cannot change the serial port parameters while the port is open 
(Windows must have the port closed ), thus the registers for changing baud rate, parity, data and stop bits, 
will have no effect.  The proper way to set serial port parameters is via the _Init.bin file, where settings are 
ǎǘƻǊŜŘ ŀƴŘ ǊŜŀŘ ŘǳǊƛƴƎ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴΦ  ¢ƘŜ ΨǎŜǘ /haaІΩ ŎƻƳƳŀƴŘΣ ŀǾŀƛƭŀōƭŜ Ǿƛŀ ǘŜƭƴŜǘ, can be used to 
retrieve and save serial port setups. 
 
Set COMM[Port] [Baud Rate], [Data Bits], [Parity], [Stop Bits], [Protocol], [Flow Control], [Address] 
 

Port 

мΣ нΣ оΣ ƻǊ п ŀǊŜ ǾŀƭƛŘ ŜƴǘǊƛŜǎ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǇƻǊǘ ƛǎ ŀǾŀƛƭŀōƭŜΦ  9ȄŀƳǇƭŜΥ  ΨǎŜǘ /haaмΩΣ ΨǎŜǘ /haaнΩΣ Χ  

Baud Rate 

Baud Rate may be one of the following (19200 is the default): 

Á 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 

Data Bits 

άтέ ƻǊ άуέ Řŀǘŀ ōƛǘǎ ǿƛǘƘ у ōŜƛƴƎ ǘƘŜ ŘŜŦŀǳƭǘΦ 

Parity 

 άbƻƴŜέΣ άhŘŘέΣ ƻǊ ά9ǾŜƴέ ǇŀǊƛǘȅΣ ǿƛǘƘ άbƻƴŜέ ōŜƛƴƎ ǘƘe default. 

Stop Bits 

 άмέ ƻǊ άнέ ǎǘƻǇ ōƛǘǎ ǿƛǘƘ άмέ ōŜƛƴƎ ǘƘŜ ŘŜŦŀǳƭǘΦ 

Protocol 

Protocol may be one of below, case sensitive: 

Á CTC Binary (Default, compatible with CTCMON and ctccom32.dll) 

Á Modbus Master/RTU ς controller polls the device, binary mode. 

Á Modbus Master/ASCII ς controller polls the device, ASCII mode. 

Á Modbus Slave/RTU ς controller polled by external device, binary mode 

Á Modbus Slave/ASCII ς controller polled by external device, ASCII mode 

Á Diag. Terminal ς Diagnostic Terminal 

Á Philips ISP ς Programmable chip mode 

Á Scale ς Custom scale protocol 
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Flow Control (not supported on 5300, only Incentive PC environment) 

άbƻƴŜέΣ ά·ƻƴέΣ ƻǊ άIŀǊŘǿŀǊŜέ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻǇǘƛƻƴǎΦ 

None ς Typically 2 wire, TX/RX half duplex protocol like CTC Binary. 

Xon ς Xoff (0x13) is sent when receive buffer is full, Xon (0x11) when OK to send again. 

Hardware ς DTR is enabled when the port is open.  RTS is active when OK to receive characters, CTS 

controls transmitter, when not active transmission will not occur. 

Address 

This is the address to be used when Modbus protocols are selected.  When in Master mode only a 

single device may be polled.  To poll multiple devices the Address register must be changed by the 

Quickstep program, dynamically.  An address from 1 to 255 is valid with 1 as the default. 

 
Example: 

 
Set COMM1 19200, 8, None, 1, CTC Binary, None, 1 

 
¸ƻǳ Ŏŀƴ ŀƭǎƻ ǳǎŜ ΨƎŜǘ /haaώІϐΩ ǘƻ ǊŜǘǊƛŜǾŜ ǘƘŜ ŎǳǊǊŜƴǘ ǎŜǘǘƛƴƎǎΦ 
 

EtherCAT Ethernet Adapter 
 
Within the INtime configuration screens you will notice CTECAT_1 for a single network configuration, 
CTECAT_2 would be added for dual network.  These are the real-time processor cores responsible for the 
9ǘƘŜǊ/!¢ aŀǎǘŜǊ ƴŜǘǿƻǊƪΦ  wŜŦŜǊŜƴŎŜ ǘƘŜ ΨLbǘƛƳŜ 5ŜǾƛŎŜ aŀƴŀƎŜǊΩ ŦƻǊ ǘƘƻǎŜ ŀǾŀƛƭŀōƭŜ ŀƴŘκƻǊ ǇǊŜǎŜƴǘƭȅ 
being used. 
 

 
 
The above configuration ǎƘƻǿǎ ŀ wŜŀƭǘŜƪ t/LŜ D.9 /ƻƴǘǊƻƭƭŜǊ ōŜƛƴƎ ǳǎŜŘ ǳƴŘŜǊ ΨLbǘƛƳŜ ŘŜǾƛŎŜǎΦΩ  
wŜŦŜǊŜƴŎƛƴƎ Ψ²ƛƴŘƻǿǎ ŘŜǾƛŎŜǎΩΣ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ŀŘŘƛǘƛƻƴŀƭ ŀŘŀǇǘŜǊǎ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ ōȅ ²ƛƴŘƻǿǎϯ ǿƘƛŎƘ ŀǊŜ 
available.  The ideal adapter to use would be the I210-T1 adapter as that offers special high speed queuing 
and an internal precision timer that is optimum for EtherCAT packet timing.  For example the Realtek 
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adapter will typically be about 30 uS average jitter with a max of 200 uS (400 uS dual core) whereas the 
I210 is typically has sub-microsecond average jitter and significantly offloads the processor allowing for 
greater number of EtherCAT devices to be supported on a single network. 
 
The CTECAT core will automatically detect which adapter is selected and attempt to use it.  When mapping 
ŀƴ ŀŘŀǇǘŜǊ ǘƻ ǘƘŜ LbǘƛƳŜ ŜƴǾƛǊƻƴƳŜƴǘ ōŜ ǎǳǊŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ Ψtŀǎǎ ǘƻ LbǘƛƳŜ ǳǎƛƴƎ a{LΩ ǇǊƻǇŜǊǘȅΦ  hƴƭȅ ŀ 
single Ethernet adapter is supported by each CTECAT core, where _1 is incremented to __2 when additional 
networks are used for EtherCAT.  As with serial ports, reboot after any assignment changes. 

Platform Evaluation 

 
Once the real-time environment is installed, even in demo mode, an actual evaluation of the suitability of 
that PC can be made by running two programs.  The first is the INtime Platform Evaluation utility.  This 
utility will check various BIOS settings and give warnings of things that may need changing.  Additionally 
IRQ routine and how the CPU cores are presently assigned are available via that tabs: 
 

 
 
¢ƘŜ ŀŎǘǳŀƭ Ŧƛƴŀƭ ǘŜǎǘ ƛǎ ǘƘŜ άDǊŀǇƘƛŎŀƭ WƛǘǘŜǊ 5ƛǎǇƭŀȅέΣ ǘƘƛǎ ǘŜǎǘ ŀŎǘǳŀƭƭȅ ŎƘŜŎƪǎ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǊŜŀƭ-time 
environment to run in real-ǘƛƳŜΣ ƛŘŜŀƭƭȅ ǿƛǘƘ ƴƻ ƧƛǘǘŜǊ ŎŀǳǎŜŘ ōȅ {aLΩǎΦ  ¦Ǉƻƴ ǎǘŀǊǘǳǇ ȅƻǳ ŀǊŜ ǇǊŜǎŜƴǘŜŘ 
with the available cores to test (assuming they have been started).  Select and test each independently: 
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The screen should look something like this, with no red indicators showing excessive jitter after you 
perform the necessary operations on your PC: 
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CTC Incentive® .Net API 
 
CTC has created a very powerful tool for .Net programmers, a tightly integrated dynamic link library (DLL) 
interface which allows users to program the PC based controller using C#, managed C++, and VB.Net.  This 
DLL includes the complete MSB motion control language, axis properties, registers, variant storage, as well 
as the ability to access variable registers and symbolic names, both locally and over a network.  It runs 
standalone or in conjunction with the QuickBuilder application programs where programs can execute in 
mixed mode with .Net programs controlling one aspect of the automation and QuickBuilder, another.   
 
Typically QuickBuilder would be used where absolute real-time is required whereas .Net can be leveraged 
to coordinate larger systems, perform database queries, provide vision control interfaces, complex 
calculations, HMI updates, and/or real-time motion control of some of the axis, limited only by the 
ǇǊƻƎǊŀƳƳŜǊΩǎ ƛƳŀƎƛƴŀǘƛƻƴΦ  ¢ƘŜ ƻƴƭȅ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ vǳƛŎƪ.ǳƛƭŘŜǊ ŀƴŘ ǘƘŜ ΦbŜǘ ƛƴǘŜǊŦŀŎŜ ƛǎ ǘƘŀǘ ǘƘŜ 
.Net program will execute under the Windows operating system (non-realtime) whereas QuickBuilder runs 
in real-time on a dedicated processor core. 
 
Some of the features of the API are as follows: 
 

¶ Portable .Net DLL, written in C#, abstracting the user from unmanaged code. 

¶ Sample Applications included for C#, VB.Net, and managed C++. 

¶ Connection based high speed parallel threaded interface to both the PLC logic and EtherCAT 
Master processes. 

¶ Same exact interface whether communicating locally or over a network, simply include the defined 
ǊŜƳƻǘŜ ƘƻǎǘƴŀƳŜ ŦƻǊ /¢t[/ψм ǇǊƻŎŜǎǎ ǿƘŜƴ ǳǎƛƴƎ ǘƘŜ !tL ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ŦǳƴŎǘƛƻƴ ƛƴ ŀ 
networked environment.  Multiple connections supported, both local and networked. 

¶ Full support and mapping of the QuickBuilder Motion language to .Net.  .Net Methods mimic those 
of the QuickBuilder MSB language helping to shorten learning curves when moving between 
programming environments. 

¶ Full register interface, including Variant support.  Exception based error processing. 

¶ Requests are passed to the real-time processes where they execute using existing MSB instruction 
objects, thus executes exactly as an MSB would. 

¶ Cǳƭƭ ŀŎŎŜǎǎ ǘƻ ŀ vǳƛŎƪ.ǳƛƭŘŜǊ ǇǊƻƎǊŀƳǎΩ ǎȅƳōƻƭ ǘŀōƭŜǎ ŦƻǊ ǾŀǊƛŀōƭŜ ǊŜŦŜǊŜƴŎŜΣ ōƻǘƘ ŀǘ ǘƘŜ 
QuickBuilder and MSB level.  All axis properties are directly supported as well as access to user 
variables.  This allows QuickBuilder programs to be re-compiled, variable registers re-assigned, and 
still work with .Net since the symbol name is the reference, not the low level register number. 

¶ System state control to restart programs, restart EtherCAT, monitor current execution state, etc.  
Including managing the starting and stopping of the real time operating system INtime, as well as 
monitor the status of programs running on its dedicated processor cores. 

¶ Optional standalone EtherCAT Master operation for Windows only programs.  Requires only a 
single core for real-time versus the preferred two when using QuickBuilder applications. 
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Some of the class features of the CTC_Incentive Namespace (from CTC_Incentive.chm): 
 

 
 
Some examples of supported motion commands: 
 



EtherCAT Applications Guide 
 

 Copyright © 2016-2022 Control Technology Corporation   61 
Document 951-534101-074 
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In order to access the features of the CTC Incentive API simply add the CTC_Incentive.dll resource to your 
Visual Studio project (Visual Studio 2013 or greater).  This is done by right clicking on your project in the 
Solution Explorer, followed by selection of Add->Reference.  Once the Reference Manager appears select 
.ǊƻǿǎŜ ŀƴŘ ōǊƻǿǎŜ ǘƻ ǿƘŜǊŜ ȅƻǳ ƛƴǎǘŀƭƭŜŘ ǘƘŜ ŘƭƭΣ ǘȅǇƛŎŀƭƭȅ ά/Υ\Program Files\Control Technology 
Corporation\CTC_IncentiveAPI\CTC_IncentiveΦŘƭƭέΣ ƳŀƪŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ƛǘ ǿƛƭƭ ōŜ ŀŘŘŜŘ ŀǎ ŀ wŜŦŜǊŜƴŎŜ 
to your .Net project.  Example projects are installed with the dll installation for your review.  Reference the 
ά/¢/ LƴŎŜƴǘƛǾŜϯ ΦbŜǘ !tL ¦ǎŜǊ aŀƴǳŀƭέ ŦƻǊ ŀŘŘƛǘƛƻƴŀƭ ŘŜǘŀƛƭǎ όŎƘƳ ƘŜƭǇ ŦƛƭŜ ŦƻǊƳŀǘ). 
 

 
 

.Net API Sample Program Overview 
 
The sample programs are available in three different languages; C#, VB.Net, and managed C++, reference 
ǘƘŜ άLƴŎŜƴǘƛǾŜψ!tLψtǊƻƧŜŎǘǎΦƳǇпέ ǾƛŘŜƻΦ  ¢ƘŜ aƻƴƛǘƻǊ ŎƘŜŎƪōƻȄΣ ǿƘŜƴ ŎƘŜŎƪŜŘΣ ŀƭƭƻǿǎ ǘƘŜ ǇǊƻƎǊŀƳ ǘƻ 
attach to the Incentive PLC environment in a passive, monitor only mode.  When not checked, any 
QuickBuilder program will be shutdown, EtherCAT network reset and the sample program will take control 
of the axis motion.  Only one instance should be run with the checkbox unchecked. 
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¦Ǉƻƴ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ Ψ{ǘŀǊǘ ¢ŜǎǘΩ ōǳǘǘƻƴ ǘƘŜ ǇǊƻƎǊŀƳ ǿƛƭƭ ŦƛǊǎǘ ŀǘǘŜƳǇǘ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ LƴŎŜƴǘƛǾŜ t[/[ƻƎƛŎ 
ǇǊƻŎŜǎǎΣ /¢t[/ψмΦ  hƴŎŜ ŎƻƴƴŜŎǘŜŘ ƛǘ ǿƛƭƭ ŎƘŜŎƪ ǘƻ ǎŜŜ ƛŦ ΨaƻƴƛǘƻǊ hƴƭȅΩ ƛǎ ǎŜƭŜŎǘŜŘΦ  LŦ ƴƻǘ ǎŜƭŜŎǘŜŘ ŀƴȅ 
QuickBuilder program will be stopped and the EtherCAT network reset.  Next the available resources will be 
checked and a connection as well as a thread spawned for each axis found.  A PLCLogic monitor thread will 
also be spawned to periodically display register 13002, system tick, as well as the network status register. 
 
If not monitoring, each thread will initialize the servo drive for operation and begin a back and forth move, 
ŘƛǎǇƭŀȅƛƴƎ ǘƘŜ ŀȄƛǎ Ім ŦŜŜŘōŀŎƪ όŦǇƻǎύ Ǉƻǎƛǘƛƻƴ ƛƴ ŀ ǘŜȄǘōƻȄΦ  9ƛǘƘŜǊ ǘƘŜ Ψ{ǘƻǇ ¢ŜǎǘΩ ōǳǘǘƻƴ ƻǊ ǘƘŜ Ψ·Ω ŀt the 
upper right of the GUI form will cause the threads to stop and connections to be released. 
 
The sample programs themselves all perform similar operations, with a few extra in the C# example, but in 
different programming languages.  Only one test program should control the axis at a time, the others can 
execute in Monitor Only mode.  If you wish more than one to run the axis then changes must be made to 
ensure the EtherCAT network is not reset while the other application is running, else an error will result.  
Below shows three application test programs, one for each language monitoring the PLC system timer and 
axis 1. 
 

 
 
C# has been enhanced beyond that of VB.Net and C++ to demonstrate such features as running in 
Standalone mode (EtherCAT Master only), homing, new position commands, and starting/stopping the 
Incentive environment: 
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C# has the same basic tests of the other programming languages with the additions of some of the 
enhancements discussed.  Start/Stop of Incentive realtime environment is controlled by the buttons on the 
ƭƻǿŜǊ ǊƛƎƘǘ ƻŦ ǘƘŜ ŦƻǊƳΣ ǿƛǘƘ ǘƘŜ ǎǘŀǘǳǎ ƴƻǿ ŘƛǎǇƭŀȅƛƴƎ ƛƴ ƎǊŜŜƴΣ ά9/!¢ hǇŜǊŀǘƛƻƴŀƭέΦ  Lƴ ŀƴ 9ǘƘŜǊ/!¢ ƻƴƭȅ 
environment (usually controlled directly by a high level Windows application), the checkbox on the lower 
right of the form should be checked.  This allows the logic to then connect to an AxisSupervisor class to 
start and stop EtherCAT. 

.Net API Opening a Connection Locally and Remote 
 
Lƴ ƻǊŘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ŀ ǊǳƴǘƛƳŜ ǇǊƻŎŜǎǎ ǘƘŜ ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ŦǳƴŎǘƛƻn is invoked.  This 
function creates two private high speed mailboxes within the Incentive runtime with which to 
communicate, one for sending messages and one for receiving.  The parameters passed to the 
ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ŘƛŦŦŜǊ ǎƭƛƎƘǘƭȅ ŦƻǊ ǘƘŜ t[/ [ƻƎƛŎ Ǌuntime, CTPLC_1, and that of the EtherCAT Master, 
CTECAT_1.  The first parameter is the node name and the second mailbox name, common for all 
ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ŦǳƴŎǘƛƻƴǎΦ  ¢ƘŜ ƳŀƛƭōƻȄ ƴŀƳŜ Ƴǳǎǘ ōŜ ǳƴƛǉǳŜ ƻƴ ŜǾŜǊȅ ƴƻŘŜ ŦƻǊ ŜǾŜǊȅ ŎƻƴƴŜŎǘƛƻƴ ǎƛƴŎŜ 
the name is published globally for each node.  Different nodes can have the same mailbox name since the 
mapping includes the node name when addressing a mailbox.   
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When running the API locally only the node name of CTPLC_1 or CTECAT_1  is used.  In order to 
communicate over a network the node name is expanded to include the unique Hostname assigned to 
CTPLC_1 within the INtime Node Management configuration form.  Thus for a local connection to the PLC 
logic process (QuickBuilder program), the parameter would be CTPLC_1.  For a remote host it would be 
Hostname plus any domain name entered in the configuration form or returned by DHCP followed by 
/CTPLC_1.  For example if the Hostname was MACHINE1 with no domain information the parameter passed 
ǘƻ ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ǿƻǳƭŘ ōŜ Ψa!/ILb9мκ/¢t[/ψмΩΦ  ²ƛǘƘ ŀ ŘƻƳŀƛƴ ƻŦ ŎǘŎ-control.com it would become 
Ψa!/ILb9мΦŎǘŎ-ŎƻƴǘǊƻƭΦŎƻƳΩκ/¢t[/ψмΦ  bƻǘŜ ǘƘŀǘ ŀ IƻǎǘƴŀƳŜ Ƴǳǎǘ ōŜ ǇŀǎǎŜŘ ǘƻ ΨƻǇŜƴ/ƻƴƴŜŎǘƛƻƴΩ ƴƻǘ ŀ 
raw IP address.  Also if you find that using the Hostname does not work check your network as some 
systems automatically assign a domain during the DHCP process.  You can usually find this by opening a 
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ŎƻƳƳŀƴŘ ǿƛƴŘƻǿ ŀƴŘ ǘȅǇƛƴƎ ƛǇŎƻƴŦƛƎΦ  ¢ƘŜ ŘƻƳŀƛƴ ƛǎ ƭƛǎǘŜŘ ǳƴŘŜǊ ǘƘŜ ŦƛǊǎǘ ƛǘŜƳΥ  ά/ƻƴƴŜŎǘƛƻƴ-specific DNS 
{ǳŦŦƛȄέΦ  .Ŝƭƻǿ ƛǎ ŀƴ ŜȄŀƳǇƭŜ of setting the name for an Incentive node. 
 

 
 
Lƴ ƻǊŘŜǊ ŦƻǊ ŀǳǘƻƳŀǘƛŎ ǊŜƳƻǘŜ ŀŎŎŜǎǎ ǘƻ ǿƻǊƪ ŀ ŘǊƛǾŜǊ Ƴǳǎǘ ŀƭǎƻ ōŜ ƭƻŀŘŜŘ ŎŀƭƭŜŘ ΨƎƻōǎψƴŜǘΦǊǘŀΩΦ  ¢Ƙƛǎ ŘǊƛǾŜǊ 
is responsible for all connections to both CTPLC_1 and CTECAT_1 and will only be enabled and loaded on 
the node CTPLC_1.  The driver will automatically create a shared memory path to CTECAT_1.  Note that if 
there is a Gobs_net entry that says System under Filename you may use that only if the Network tab Start 
Automatically is set to Yes.  By default we set this to No during installation and thus requires a manual 
entry be placed in the Auto Load table for Gobs_net, as shown below.  If there is one already there that is a 
System type then just name your Gobs_net_new or something similar. 
 

 
 
Gobs_net uses UDP traffic on port 48271 for communication and broadcasts of Hostname information and 
status periodically, therefore not relying on a DNS server or dhcp for name registration.  Due to the high 
volume of UDP traffic it is advisable to isolate groups of computers using Gobs_net from normal LAN traffic.  
For example you would not want 100 computers on the same network running the peer to peer 
communications without using a switch to isolate some of the traffic. 
 

4 In order for a remote Visual Studio project to be able to communicate remotely to an Incentive 

environment the standard Incentive installation kit must be installed.  This provides the API dll, 
CTC_Incentive.dll, as well as the INtime host runtime (host61 or host63 installer) that will need to be 
installed and patched (no license required).  Located in your Control_Technology_Corporation\ INtime 
subdirectory, 6.1 and 6.3 host & runtimes cannot be mixed on the same network since changes made to 6.3 
are not backward compatible. 
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4 There is a property for PLC connections of Controller_Timeout_ms and one for the EtherCAT Master 

connection of Command_timout_ms.  Each of these should be set to 5000 or greater when using the 
network based API.  Failure to do so can cause E_TIMEOUT errors. 

Simple API Programming Concepts 
 

PLClogic Class 

 
All API transactions typically begin with an openConnection call (reference the Incentive.chm help file).  
This establishes the communication queues between the non-realtime Windows environment and the 
realtime Incentive.  As detailed in the previous section you must specify a node name and desired unique 
mailbox name. 

 
 
The PLCLogic class is used for communications with the QuickBuilder Logic environment.  There you will 
primarily being accessing registers and variants.  Both are where QuickBuilder programs store their 
program information.  Registers are of type Integer and can also be used to access IO data and certain 
aspects of operation.  Reference the Model 5300 Quick Reference Register Guide:  http://support.ctc-
control.com/customer/techinfo/docs/5300_951/951-530006.pdf.  Variants store any type of information 
and can also consist of one and two dimensional tables, reference the QuickBuilder Reference Guide:  
http://support.ctc-control.com/customer/techinfo/docs/5300_951/951-530020.pdf. 
 
For the PLCLogic class you can also load the QuickBuilder symbol table for symbolic name access, 
ΨƎŜǘψǎȅƳōƻƭǎΩΦ  ¢ȅǇƛŎŀƭƭȅ ŘƛǊŜŎǘ ƴǳƳŜǊƛŎ ǊŜƎƛǎǘŜǊ ŀŎŎŜǎǎ ƛǎ ǳǎŜŘ ǘƻ ŜȄǇŜŘƛǘŜ ǊŜŀŘǎ ǎƛƴŎŜ ǎȅƳōƻƭǎ ǘŜƴŘ ǘƻ ǎƭƻǿ 
ǇŜǊŦƻǊƳŀƴŎŜΦ  ¢ƘŜ ΨƎŜǘψǊŜǎƻǳǊŎŜǎΩ ƻǇǘƛƻƴ/ƻƴƴŜŎǘƛƻƴ ƻǇǘƛƻƴ ƛǎ ǳǎŜŦǳƭ ǘƻ ŦƛƴŘ ƻut how much IO is present in 

http://support.ctc-control.com/customer/techinfo/docs/5300_951/951-530006.pdf
http://support.ctc-control.com/customer/techinfo/docs/5300_951/951-530006.pdf
http://support.ctc-control.com/customer/techinfo/docs/5300_951/951-530020.pdf
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ǘƘŜ ǎȅǎǘŜƳ ōŜŦƻǊŜ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ ƛǘΦ  Lƴ ŀ ƭƻŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŜ ƴƻŘŜ ƴŀƳŜ ƛǎ ŀƭǿŀȅǎ Ψ/¢t[/ψмΩΣ ǿƛǘƘ ŀ 
ǳƴƛǉǳŜ ΨƻǳǊψƳŀƛƭōƻȄψƴŀƳŜΩΥ 
 
using CTC_Incentive; 
Χ 
 
    Controller.PLCLogic testplc = new Controller.PLCLogic(); 
    int value = 0; 
   try 
   { 
       if (testplc.openConnection(ά/¢t[/ψмέ, άtvллмέ, true, false))   
      { 

κκ /ƻƴƴŜŎǘƛƻƴ ŜǎǘŀōƭƛǎƘŜŘΧ  bƻǿ Řƻ ǎƻƳŜǘƘƛƴƎΣ ƭŜǘǎ ǊŜŀŘ ǎȅǎǘŜƳ ǘƛŎƪ ǊŜƎƛǎǘŜǊ моллнΦ 
testplc.getRegister((int)Controller.PLCLogic.REGISTERS.MILLISECOND_COUNTER, ref value); 
// ΨǾŀƭǳŜΩ ƴƻǿ Ƙŀǎ ǘƘŜ ǘƛŎƪ ǾŀƭǳŜ ǊŜŀŘΦ 
 
// To poke the value of 1 into register 5 you could do the following. 
testplc.putRegister(5, (int)1); 

      } 
   } 
   catch (Controller.PLCLogic.IncentivePLCException e2) 
   { 
              // Error processing of Incentive specific error.  
              MessageBox.Show("Error occurred:  " + e2.ErrMessage); 
   } 
   catch (Exception) 
   { 
             // Handle other errors... 
   } 
 
   // When all done and ready to exit your program you should close the connection. 
 testplc.closeConnection(); 
 

4 Each thread needs its own private connection; multiple connections can be made for parallel 

operations. 
 
Beyond simple integer register storage there is also something called Variants.  Variants can automatically 
assume the types you wish them do.  They can be integer, double, float, and/or string.  As defined in the 
5300 PLC manual, certain register blocks have certain storage capabilities. 
 

1 ς 500:  volatile integer registers 
501-1000: non-volatile integer registers 
32001-36000: non-volatile integer registers 
36101 ς 36700: 600 volatile Variant registers  
36701 ς 36800: 100 non-volatile Variant registers 
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4 Non-volatile registers are stored on the disk, and thus the importance of a UPS, so the file storage 

can be updated and closed when written to.  Also the NTFS file system should be used, not FAT32. 
 
Variants not only can be of any type they also can be one (vector) and two dimensional (table) arrays.  The 
getRegister and putRegister methods have optional parameters to handle this, where the basic call is the 
same as previously described.  The enhanced method lists the row, column, and precision: 
 

 
 
Thus to read a double from a table, 36105[3][5], register 36105, row 3 and column 5: 
 
     double dValue = 0; 

testplc.getRegister(36105, 3, 5, 6, ref dValue); 
 
The precision by default is set to 6.  Precision is only use on a read operation where a string is involved and 
defines the number of decimal places for the conversion.  Therefore doing the same operation but in this 
case reading the data as a string where the double value was 26.157604532678: 
 
     string sValue = 0; 

testplc.getRegister(36105, 3, 5, 6, ref sValue); 
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!ŦǘŜǊ ŜȄŜŎǳǘƛƻƴ ǘƘŜ ǎǘǊƛƴƎ Ψǎ±ŀƭǳŜΩ ǿƻǳƭŘ Ŏƻƴǘŀƛƴ άнсΦмртслпέΦ 
Writing to a Variant or integer is similar to reading except instead of reference the value, it is passed to the 
method: 
 
     string sValue = άнсΦмртслпέ; 

testplc.putRegister(36105, 3, 5, 6, sValue); 
 
float fValue = 2.6753; 
testplc.putRegister(36105, 3, 5, 6, fValue); 

 

Axis Class 

 
Since Incentive consists of multiple realtime processes and threads we may also have a requirement to 
access the EtherCAT environment directly.  Possibly to simply read servo position, interact with MSB 
(QuickBuilder Motion Sequence Blocks), or totally control motion from within our Windows program.  Like 
the PLCLogic class there is the Axis class.  The Axis class contains the entire MSB program language, 
mapped to Windows, as well as access to all motion and EtherCAT IO variables.  An open connection is 
required as well to establish direct communications with the EtherCAT process node, CTECAT_1 (CTECAT_2 
would be a second parallel network if used). 
 

 
 
In ŀ ƭƻŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ǘƘŜ ƴƻŘŜ ƴŀƳŜ ƛǎ ŀƭǿŀȅǎ Ψ/¢9/!¢ψмΩΣ ǿƛǘƘ ŀ ǳƴƛǉǳŜ ΨƻǳǊψƳŀƛƭōƻȄψƴŀƳŜΩΥ 
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using CTC_Incentive; 
Χ 
 
    Controller.Axis testAxis = new Controller.Axis(); 
    int value = 0; 
   try 
   { 
       if (testAxis.openConnection(ά/¢9/!¢ψмέ, άavллмέ))   
      { 

κκ /ƻƴƴŜŎǘƛƻƴ ŜǎǘŀōƭƛǎƘŜŘΧ  bƻǿ Řƻ ǎƻƳŜǘƘƛƴƎΣ ǊŜŀŘ the current feedback position. 
double ourPos = testAxis.fpos; 
 
// Let spin the motor 100 revolutions greater than present position. 
// Velocity is 30 revs/sec, acceleration 50 revs/sec2, deceleration 250 revs/sec2. 
testAxis.move_at_to(30, ourPos + 100, 50, 250); 
 
// Lets wait until we are in position. 
testAxis.wait_for_in_pos(-1); 

      } 
   } 
   catch (Controller.Axis.IncentiveAxisException e2) 
   { 
              // Error processing of Incentive specific error.  
              MessageBox.Show("Motion error occurred:  " + e2.ErrMessage); 
   } 
   catch (Exception) 
   { 
             // Handle other errors... 
   } 
 
   // When all done and ready to exit your program you should close the connection. 
 testAxis.closeConnection(); 
 

4 Each thread needs its own private connection; multiple connections can be made for parallel 

operations.  Note that each command runs as its own simulated MSB. 
 
The Axis move_at_to command was introduced above and is described in a bit more detail below: 
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RuntimeManagement Class 

 
The Incentive API uses a realtime operating system created by TenAsys called INtime.  The API contains a 
system management class called RuntimeManagement.  This class can be used to start and stop the INtime 
nodes as well as determine what state they are in with regards to EtherCAT being executed. 
 
The updateCurrentStateInformation method updates the class properties EtherCAT_started, 
Plclogic_started, and SameCore with the proper current values: 
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The start/stop methods are equally as simple: 
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using CTC_Incentive; 
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Χ 
 
    Controller.RuntimeManagement RuntimeSystem = new Controller.RuntimeManagement(1); 
    //  Update the latest node execution information. 
    RuntimeSystem.updateCurrentStateInformation(); 
    If (Plclogic_started == false) 
    { 
            //  Start the INtime kernel on their nodes with a 5 second timeout. 
            RuntimeSystem.startIncentive(5000); 
    } 

Selective Offline and Online of EtherCAT Devices (Beta Only) 
  
The Incentive API contains methods to support the setting of slave devices to an online or offline state 
ǿƛǘƘƛƴ ŀ Ŧǳƭƭȅ ŀŎǘƛǾŜ ƴŜǘǿƻǊƪΦ  ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƛǎ ŀƭǎƻ ŎŀƭƭŜŘ ΨhŦŦƭƛƴƛƴƎΩΦ  Lǘ Ŏŀƴ ōŜ ǳǎŜŦǳƭ ǿƘŜƴ ǎŜŎǘƛƻƴǎ ƻŦ ȅƻǳǊ 
machine needs to be taken offline for maintenance or when a device needs to be replaced without shutting 
the EtherCAT network down. 
 
Without any special provisions EtherCAT devices are daisy chained, into one device, out and into the next.  
This means once you break the daisy chain all following devices will not respond.  If a device does not 
respond it is an error condition to Incentive and a network fault will occur.  The way around this is to notify 
Incentive the device is being taken offline and allow it to prepare for it. 
 
Certain guidelines must be followed to have this work properly and prevent devices from faulting or gaps in 
EtherCAT cabling causing packet loss: 
 

1. All Online at Startup - It is important that when the EtherCAT network is first brought online, all 
devices are present.  This allows Incentive to establish the maximum required packet size for 
communications and the data placement for each within a packet. 

2. Offline all following devices ς If removing a device you must offline that device and all following in 
the daisy chain before performing service.  This is only required if the device is being turned off. 

3. Omron EtherCAT Junction GS-JC06 ς It is required to use an Omron EtherCAT junction as the first 
slave device.  This device provides up to 5 independent EtherCAT segments as well as a 64 bit clock 
for distribution.  If you disconnect a slave device on one of the segments the network can continue 
to operate the other segments.  The same rules apply with daisy chaining, all devices after the 
device you are powering off must be offline as well or an error will result, with the EtherCAT 
junction you have up to 5 independent segments instead of just one. 

4. Only one segment ς Only one segment of daisy chained devices can be offline at a time.  These 
devices must then all be brought back online before the next segment is offline.  This allows 
Incentive to ensure all devices are responding correctly prior to shutting down another segment of 
devices.  It also allows Incentive to recover from bad onlining requests when the device is not 
powered up. 

5. A/B Ethernet switch ς An A/B Ethernet switch must be placed on the output of the EtherCAT 
Junction.  Once the devices are offline the switch is deactivated, disconnecting the segment from 
the network.  Offline devices can then be power cycled as needed.  The switch is needed to keep 
power cycling from corrupting the EtherCAT network.  A requirement of EtherCAT is the device is 
not supposed to activate its link until it is ready to forward packets, regrettably many devices do 
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not follow this requirement and network packets can be lost if the cable is not physically 
disconnected during power cycling.  Once the segment is serviced and the devices are powered 
back on, the A/B switch can once again be enabled and devices placed back online.  The A/B switch 
is only needed if devices are going to be fully power cycled. 
 

When a device is offline it is placed in its EtherCAT INIT state, outputs (off) do not change or work and data 
is not available from the device.  It does replicate EtherCAT packets to the next device.  It is only when you 
power off the device or disconnect the EtherCAT cable that communications is affected.  Normally each 
slave device increments a counter in the packet, by warning Incentive you are disconnecting devices it will 
know how many counts are allowed to be missing in the packet before it is a real error. 

AxisSupervisor Class ï online/offline Methods 

 
The AxisSupervisor Class is used to interface with EtherCAT at a system level.  API functionality such as 
restarting an EtherCAT network or placing a slave device online or offline is available.  These methods are 
as follows: 
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4 If you would like to know the slave # of a particular axis you can reference that axis property 

dwSlaveID.  Additionally, if you would like an axis to always be assigned to a specific drive reference the 
Ψ{ǘŀǘƛƻƴ !ƭƛŀǎΩ ŎŀǇŀōƛƭƛǘȅ ƛƴ ŎƘŀǇǘŜǊ о ƻŦ ǘƘƛǎ Ƴŀnual.  Be careful when you are replacing a drive and are 
ǳǎƛƴƎ ǘƘŜ ŀƭƛŀǎ ŦŜŀǘǳǊŜΣ ŘƻƴΩǘ ƛƴǎǘŀƭƭ ŀ ƴŜǿ ŘǊƛǾŜ ǿƛǘƘ ǘƘŜ ǿǊƻƴƎ ŀƭƛŀǎ ƻǊ ǳƴƪƴƻǿƴ Ƴƻǘƛƻƴ ŎƻǳƭŘ ƻŎŎǳǊ ǿƛǘƘ 
more than one drive assigned the same axis number. 
 

4 Onlining is device dependent and only should be used in a production environment after extensive 

testing.  Cabling and topology can greatly affect your installation. 
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Offline/Online Example 

 
Below is an example of a network with the first slave device being the Omron EtherCAT Junction, GX-JC06.  
The slave devices are daisy chained on each port, 5 are available, each acting as a separate network 
segment.  An A/B switch would exist on each segment, P2, P3, and P4. 
 

 
 
 
With the example configuration we could execute the offline on each slave in a group (P2, 3, or 4), followed 
by disconnecting the network with the A/B switch, and then powering down that group for service.  To 
bring it back online simply power the devices back up, once stable reconnect the A/B switch, and then 
execute the online method. 
 

int[] slaves = {5, 6, 7}; 
int lastSlave = 0; 
offlineSlaves(slaves, 3, true, ref lastSlave);  // Offline the 3 slave devices, slew first if axis. 
 
Χ 9ǘƘŜǊ/!¢ ŎŀōƭŜ ŘƛǎŎƻƴƴŜŎǘŜŘ Ǿƛŀ !κ. ǎǿƛǘŎƘΣ ǇƻǿŜǊ Řƻǿƴ ƻŦŦƭƛƴŜ ŘŜǾƛŎŜǎΧ 
Χ ǎŜǊǾƛŎŜ ƛǎ ǇŜǊŦƻǊƳŜŘΧ 
ΧǇƻǿŜǊ ǳǇ ƻŦŦƭƛƴŜ ŘŜǾƛŎŜǎΣ ŎƻƴƴŜŎǘ 9ǘƘŜǊ/!¢ ŎŀōƭŜ ƻƴŎŜ ǇƻǿŜǊ ƛǎ ǎǘŀōƭŜΧ 
 
onlineSlaves(slaves, 3, true);  // Online the 3 slave devices and restart any first MSB. 
 

4 Due to the sequence in which a string of devices can be powered on and fluctuations in power the 

network must be disconnected (Ethernet A/B switch) prior to turning off downstream devices and only re-
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connected after the devices have stable power.  Failure to cycle power in this manner can cause packet loss 
and faults on the main EtherCAT network. 

Master Redundancy 
 
In some applications redundancy is important.  Incentive currently supports both a Secondary Master 
(warm backup) and a Redundant Master (or Ring) simply by selecting the proper user option within the 
QuickBuilder EtherCAT Explorer. 
 

 

Secondary Master (Warm Backup) 

 
A warm backup is when two EtherCAT Masters are placed on the same network, using different embedded 
t/Ωǎ ƻǊ ŀ ƳƛȄ ƻŦ ŀƴ ŜƳōŜŘŘŜŘ t/ ŀƴŘ ŀ ролл t[/ ǿƛǘƘ ŀƴ aо-41A EtherCAT Master module.  One master is 
designated a secondary master via the QuickBuilder EtherCAT Explorer Options dialog, by default the other 
is the primary.  Upon enabling each will listen for the other and if not seen on the network it will take 
control and become the EtherCAT Master.  Should one fail the other will automatically reset and restart the 
network in a few seconds.  It is up to the user to sync their application software to know how to handle 
recovery.  Once the failing master has been replaced it can be powered on and will once again monitor for 
any failures, seizing control should it occur. 
 

4 This is a warm restart which means the system will undergo a reset and restart.  It is not possible to 

detect failure in a running system and keep the system running since it is impossible to know the trajectory 
of running servo motors.  
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Redundant Master (Ring) 

 
A redundant master (ring or loop) allows for operation to continue, unstopped, should a cable be 
disconnected or cut.  Each slave controller has a fast port closing feature on its IN and OUT ports which 
allow data to be looped back should the cable disconnect.  When using a loop wiring scheme only one 
embedded PC system is needed, with 3 Ethernet ports.  One Ethernet port is used for the main house 
network and the other two ports as EtherCAT Master Ports.  The primary master is connected normally, to 
the IN port of the slave.  Each slave is daisy chained as before except on the last slave device the OUT port 
is connected to the backup Ethernet port.  That port will act as the redundant master. 
 
In a normal sequence the network packet goes in and out of each slave device, data placed into the packet 
by each slave.  The backup Master Ethernet port will then receive the data and act like a slave device itself, 
transmitting the received packet back to the primary master.  When the cable breaks the primary master 
will see the MAC Address of the slave device instead of the backup Ethernet port and know it is 
disconnected.  The primary master then immediately sends its original packet out the backup Ethernet port 
to communicate with the remaining slave devices on the other side of the loop. 
 
In the loop scenario both Ethernet ports are always active and there typically is a 90uS delay in packet 
propagation.  The EtherCAT network will remain operational, even controlling servos, with a single 
disconnect anywhere after the first slave device.  The network can even startup and initialize properly with 
a broken cable.  A warning message will appear on the IO console as well as in the log buffer when a cable 
problem occurs.  In order to repair the cable the network should be shut down in an orderly function.  
Typically it is not possible to just replace the cable and have the network stay operational during plug-in.  It 
has been observed that a number of slave devices do not re-open their ports properly unless re-initialized, 
thus preventing hot cable repair.  Sometimes it works, most of the time the network will fault.  Incentive 
software is designed to handle the hot cable replacement. 
 

 
Normal Operation, second Ethernet port loops data back to first 
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Cable has broken some slaves on left port, others on redundant Ethernet port. 

 

4 Restoration of the broken cable is not supported during operation due to slave limitations.  When a 

single cable failure does occur operation will continue normally for all slaves. 

Removal of CTPLC_1 or CTECAT_1 for Standalone Operation 
 
Both CTPLC_1, PLC logic, and CTECAT_1, EtherCAT Master can be used as standalone products, 
independent of each other.  By default the installation procedures include the setup for running both 
products working in unison. 
 
When running the EtherCAT Master in standalone operation the Master interfaces with a Windows 
program directly via the API and QuickBuilder is not present.  In this mode we can run on a single core with 
just the EtherCAT_Master.rta program running, being driven by the Incentive API.  It is assumed that two 
cores have been reserved for Incentive and you wish to remove CTPLC_1, freeing it up for Windows 
operation. 
 
Begin by invoking the INtime Configurator, right clicking on the olive green INtime icon and selecting INtime 
Configuration: 
 

 
 
Select Node Management: 



EtherCAT Applications Guide 
 

 Copyright © 2016-2022 Control Technology Corporation   86 
Document 951-534101-074 

 
 
hƴŎŜ ǘƘŜ bƻŘŜ aŀƴŀƎŜƳŜƴǘ ǎŎǊŜŜƴ ŀǇǇŜŀǊǎ ǎŜƭŜŎǘ /¢t[/ψмΣ ŦƻƭƭƻǿŜŘ ōȅ wŜƳƻǾŜΦ  {ŜƭŜŎǘ Ψ¸ŜǎΩ ǿƘŜƴ 
ǇǊƻƳǇǘŜŘ ά!ǊŜ ȅƻǳ ǎǳǊŜΚέΥ 
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{ŜƭŜŎǘ ǘƘŜ /¢9/!¢ψм ƴƻŘŜ ŀƴŘ ŎƘŀƴƎŜ ǘƘŜ tǊƻŎŜǎǎƻǊ ŎƻǊŜ ǘƻ оΣ ƛŦ ƛǘ ƛǎ ƴƻǘ ŀƭǊŜŀŘȅ ǘƘŀǘΣ ŀƴŘ ŎƭƛŎƪ Ψ{ŀǾŜΩΥ 
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Close the Node Management screen and exit out of the INtime Configuration Panel.  You will be prompted 
to reboot for the changes to take effect.  Prior to rebooting we want to remove any bridged network 
ŀŘŀǇǘŜǊǎΦ  LƴǾƻƪŜ ΨhǇŜƴ bŜǘǿƻǊƪ ŀƴŘ {ƘŀǊƛƴƎ /ŜƴǘŜǊΩ ōȅ Ǌƛght clicking on the network tray icon or using 
Control Panel: 
 
 

 
 
{ŜƭŜŎǘ Ψ/ƘŀƴƎŜ ŀŘŀǇǘŜǊ ǎŜǘǘƛƴƎǎΩΥ 
 

 
 
wƛƎƘǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ōǊƛŘƎŜŘ ƴŜǘǿƻǊƪ ŀŘŀǇǘŜǊǎ ŀƴŘ ǎŜƭŜŎǘ ΨwŜƳƻǾŜ ŦǊƻƳ ōǊƛŘƎŜΩΦ  ¢Ƙƛǎ ƛǎ ǳǎǳŀƭƭȅ ȅƻǳǊ Ƴŀƛƴ 
network adapter and the TenAsys Virtual Ethernet Adapter: 
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¸ƻǳ Ƴŀȅ ƴƻǿ ǊŜōƻƻǘ ȅƻǳǊ t/ ōȅ ǎŜƭŜŎǘƛƴƎ Ψ¸ŜǎΩ ƻƴ ǘƘŜ [ƻŎŀƭ bƻŘŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ ǇǊƻƳǇǘ ȅƻǳ ǊŜŎŜƛǾŜŘ ǿƘŜƴ 
you exited the Configurator: 
 

 
 
!ŦǘŜǊ ǊŜōƻƻǘƛƴƎ ƻǇŜƴ ǘƘŜ LbǘƛƳŜ /ƻƴŦƛƎǳǊŀǘƛƻƴ tŀƴŜƭ ŀƎŀƛƴ ŀƴŘ ȅƻǳ Ƴŀȅ ōŜ ǇǊƻƳǇǘŜŘ ǘƘŀǘ ΨtǊƻŎŜǎǎƻǊ ŎƻǊŜ 
4 ƛǎ ƴƻǘ ŀǎǎƛƎƴŜŘ ǘƻ LbǘƛƳŜΧΩΣ ǎŜƭŜŎǘ ΨbƻΩΥ 
 

 
 
wŜǘǳǊƴ ǘƻ ǘƘŜ LbǘƛƳŜ bƻŘŜ aŀƴŀƎŜƳŜƴǘ ǎŎǊŜŜƴ ŀƎŀƛƴ ŀƴŘ ǎŜƭŜŎǘ Ψ{ȅǎǘŜƳΩ ƻƴ ǘƘŜ ǘŀōǎΦ  bƻǘŜ ǘƘŀǘ ²ƛƴŘƻǿǎ 
now has 3 cores and core 3 is assigned to CTECAT_1: 
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To execute in standalone mode make sure a file called EtherCAT_Master_Only.txt exists in the C:\5300PC 
directory.  Contents of the file do not matter, it is just checked for its existence.  You may now run your 
application under full control of the CTC_Incentive API, without QuickBuilder or its CTPLC_1 process. 
 

4 In some cases it is desirable to only run the Incentive 5300 PLC process and not EtherCAT Master.  

For instance when only using serial ports and/or protocols such as Modbus.  This can be done by placing a 
file called 5300PLC_Only.txt in the C:\5300PC directory and only starting the CTPLC_1 node.  CTECAT_1 
node can be deleted if desired and a single core used as explained previously .  The presence of the file will 
remove any error messages when CTECAT_1 is not detected at startup.  When using only CTPLC_1 the 
virtual network bridge is not removed as it was with CTECAT_1. 

QuickBuilder Programming and Atomicity 
 
This is just a quick recommendation of something to think about as you structure your QuickBuilder 
program and your system architecture.  Access to variables, whether normal registers or variants, is atomic 
and protected during read and write access.  Also when writing a QuickBuilder program things within a 
conditional or loop { } are protected from having other QuickBuilder threads from accessing the same 
variables.  Where subtle problems can occur is in the simple instance of writing something like this with 
inline code: 
 

i = i+1; 
 
Now that may seem straight forward and is protected between QuickBuilder threads but if you have 
something on the networƪ ƻǊ Ǿƛŀ ǘƘŜ !tL ǇƻƪƛƴƎ ΨƛΩ ǿƛǘƘ ŀ ǾŀƭǳŜΣ ǎŀȅ ŀ лΣ ǘƘŜ ǊŜǎǳƭǘ Ƴŀȅ ƴƻǘ ŀƭǿŀȅǎ ōŜ ǿƘŀǘ 
ȅƻǳ ǘƘƛƴƪ ƛǘ ƳƛƎƘǘΦ  /ƻƴǎƛŘŜǊ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ǿƘŜǊŜ vǳƛŎƪ.ǳƛƭŘŜǊ ǊŜŀŘǎ ǘƘŜ ǾŀƭǳŜ ƻŦ ΨƛΩ όǎŀȅ ŎƻƴǘŀƛƴƛƴƎ нύΣ ƛǘ 
ǘƘŜƴ ŀŘŘǎ ŀ м ǘƻ ƛǘ ōǳǘ ōŜŦƻǊŜ ƛǘ Ŏŀƴ ōŜ ǎǘƻǊŜŘ ōŀŎƪ ǘƻ ΨƛΩ ǘƘŜ ƴŜǘǿƻǊƪ ǇƻƪŜǎ ŀ л ƛƴ ΨƛΩΦ  ²Ŝƭƭ ŦƻǊ ŀ ōǊƛŜŦ ǇŜǊƛƻŘ 
ƻŦ ǘƛƳŜ ΨƛΩ ǿƛƭƭ ōŜ л ōǳǘ ǘƘŜƴ ǘƘŜ ǊŜǎǳƭǘ ƻŦ н Ҍ мΣ ƻǊ о ǿƛƭƭ ƻǾŜǊǿǊƛǘŜ ǘƘŜ лΦ  !ǘƻƳƛŎƛǘȅ ƻǊ ǇǊƻǘŜŎǘƛƻƴ ǿƛƭƭ ƴƻǘ 
last for the full arithmetic formula unless it is between QuickBuilder tasks.  A way around this is to have the 
network or API write public variables that are not involved in QuickBuilder calculations and have 
QuickBuilder access those variables at the beginning of their calculations, copying them to internal 
variables. 
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Some Common Issues and Resolutions 
 

Shutdown and Restart Leave Power Switch Lit 

Some computers have a problem with the INtime environment with Shutdown and Restart where Restart 
actually attempts a Shutdown and Shutdown does close Windows but the power switch stays lit.  Only way 
out of this is to hold the power switch for 5 seconds to completely shutdown.  This was recently observed 
on a Dell Optiplex system.  An easy resolution to this is a registry change: 
 
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\ rtif \Parameters 
 
Change Flags from 0x05 to 0x25. 

Bridged Network Fails after Windows Shutdown  

 
This problem is a bug in some Windows 10 network drivers.  We have noticed doing a Restart of Windows 
works fine but some computers after Shutdown you cannot communicate to our Incentive environment via 
UDP or TCP where we share a network controller with Windows (TenAsys virtual adapter).  When Windows 
does a Shutdown it actually saving a memory image and not doing a full reboot.  In doing so it is not 
properly saving the bridged network information.  The resolution is simple, have Windows do a full 
shutdown (not a fast boot which is default) so a fresh memory image is loaded.  The solution to this issue is 
ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ άStartup and Network Configurationέ ǎŜŎǘƛƻƴΦ 

Disk Cache not fully flushed during INtime menu óStop Allô on large programs  

 
.ȅ ŘŜŦŀǳƭǘ ǿƘŜƴ ȅƻǳ ǎŜƭŜŎǘ Ψ{ǘƻǇ !ƭƭΩ ŦǊƻƳ ǘƘŜ LbǘƛƳŜ ƳŜƴǳ ǘƻ ǘŜǊƳƛƴŀǘŜ LƴŎŜƴǘƛǾŜ ǿŜ ŀǊŜ ƎƛǾŜƴ ŀ рлл 
millisecond notification before stopping.  During this time we shut the program down, clean things up, and 
flush any open files to disk.  It is necessary to set this to a larger value to properly allow for system cleanup.  
9ǎǇŜŎƛŀƭƭȅ ƻƴ ƭŀǊƎŜǊ ǇǊƻƎǊŀƳǎ ǘƘƛǎ Ŏŀƴ ŎŀǳǎŜ ŀ ǇǊƻōƭŜƳ ŀƴŘ ŎƻǊǊǳǇǘƛƻƴ ƻŦ ΨƴǾŀǊΩ ǘŀōƭŜǎ ǎƛƴŎŜ ǘƘŜȅ ŀǊŜ ǎǘƻǊŜŘ 
on the hard drive.  Future releases of INtime will allow for an adjustment to this shutdown time but for now 
the registry must be modified after installation.  CTC recommends a large number like 5-10 seconds to 
ensure cleanup of the environment.  The following information will provide a resolution to this problem.   
 
From TenAsys registry change, INtime version 6.1.17004: 
  
Add a DWORD parameter named StopPendingDelay to the registry under 
HKLM\SOFTWARE\Wow6432Node\TenAsys\ INtime\RtKernelLoader. StopPendingDelay specifies the 
number of milliseconds to wait between the KERNEL_SHUTDOWN_PENDING and the KERNEL_STOPPING 
notifications. The default is 500 milliSec. The delay will come into play every time one or all INtime nodes is 
stopped (via the tray icon, command line or programmatically 
  
Suggest making it 5000 or 10000 (set to decimal). 
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From TenAsys INtime version 6.3.18220 (or newer) ǘƘŜ LbǘƛƳŜ /ƻƴŦƛƎǳǊŀǘƻǊ Ƙŀǎ ŀ ǎŜǘǘƛƴƎ ƴƻǿΣ ǎŜǘ άtŜƴŘƛƴƎ 
{ǘƻǇ 5Ŝƭŀȅέ ŦƻǊ рллл όр ǎŜŎƻƴŘǎύ ŦƻǊ ŜŀŎƘ ƴƻŘŜ ό/¢t[/ψмΣ /¢9/!¢ψм ŀƴŘ ƻǇǘƛƻƴŀƭ CTECAT_2): 
 

 
 

GPFôs (Exception Faults)  

 
General Protection Faults (GPF) are a way for a program to notify the user that something wrong has 
occurred.  These can be turned off but in the case of Incentive we have left them enabled to ensure proper 
operatƛƻƴΦ  LƎƴƻǊƛƴƎ ǘƘŜƳ ŎƻǳƭŘ ŎŀǳǎŜ ŀ ǘƘǊŜŀŘ ǘƻ Ŧŀƛƭ ōǳǘ ƴƻ ƴƻǘƛŦƛŎŀǘƛƻƴ ƎƛǾŜƴΦ  DtCΩǎ ǎƘƻǳƭŘ ƴƻǘ ōǳǘ ŀǘ 
times, during an upgrade or through some unique implementation they can occur and when do it can be 
difficult to determine why.  With the help of a tool called INtime Explorer, Incentive can locate the thread 
in which the GPF occurred as well as the process.  This is useful information when reporting a problem to 
help lead to a quick resolution. 
 
Lƴ ǘƘŜ ŜȄŀƳǇƭŜ ōŜƭƻǿ LƴŎŜƴǘƛǾŜ ǿŀǎ ƳƻŘƛŦƛŜŘ ǘƻ ŦƻǊŎŜ ŀ ά5ƛǾƛŘŜ ōȅ ½ŜǊƻέ ŜȄŎŜǇǘƛƻƴ ŦƻǊ ŘŜƳƻƴǎǘǊŀǘƛƻƴ 
purposes.  Upon execution the following occurred: 
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¢ƘŜ ǘƛǘƭŜ ƛƴ ǘƘŜ DtC ǎŀȅǎ ƛǘ ƛǎ ŦǊƻƳ ǘƘŜ ǇǊƻƎǊŀƳ 9ǘƘŜǊ/!¢ψaŀǎǘŜǊΦǊǘŀΣ ¢ƘŜ ά9ȄŎŜǇǘƛƻƴέ ƛǎ 5ƛǾƛŘŜ ōȅ ½ŜǊƻ 
Exception with a Thread ID of 0x3f88, circled in red.  In order to find out what the Thread name is the 
INtime Explorer program must be run: 
 

 
 
Once invoked one of two nodes must be selected depending upon which failed.  EtherCAT_Master.rta is 
the CTECAT_1 node.  5300PLC.rta is the CTPLC_1 node.  Make the selection as requested by INtime 
Explorer either when first invoked or via the File menu: 
 

 
 
Next expand the EtherCAT process as circled in red below: 
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²ƘŜƴ ŜȄǇŀƴŘŜŘ ȅƻǳ ǿƛƭƭ ǎŜŜ ŀ ƴǳƳōŜǊ ƻŦ ǘƘǊŜŀŘ ƴŀƳŜǎ ǿƛǘƘ ǘƘŜƛǊ ǘƘǊŜŀŘ ƛŘΩǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜƳΦ  9ŀŎƘ 
thread serves a purpose with the execution of Incentive: 

 
 
Scrolling down to the thread id that matches the exception the name of the thread can be identified: 
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¢Ƙŀǘ ƘƛƎƘƭƛƎƘǘŜŘ ŀōƻǾŜ ƛǎ ǘƘŜ ǘƘǊŜŀŘ Ŏŀƭƭ ά9/!¢ψaŀƛƴέΣ ƛǘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƛƴƛǘƛŀƭƛȊŀǘƛƻƴ ŀƴŘ ǎtartup of 
EtherCAT.  The right frame shows details of the fault, with the Thread state detailing the cause.  When 
contacting technical support, knowing the name of the thread and the reason of the fault is very useful in 
determining if it is a bug in the program, a user application, or operating system. 

Running INtime 6.1 applications on 6.3 (PC_Realtime versus PC_Realtime6_3) 

 
A new feature in QuickBuilder allows programs to be built as PC_Realtime or PC_Realtime6_3 (Compiler 
property of controller).  PC_Realtime applications will run on TenAsys INtime 6.1 and  > 6.3, the difference 
is the libraries the application is linked to when translated by QuickBuilder.  For future migration it is best 
to move towards INtime 6.3/6.4 given that is the latest supported revision by the manufacturer.  When 
running 6.1 (PC_Realtime) translated programs within a 6.3/6.4 environment the memory type must be set 
ǘƻ ά9ȄǘŜƴŘŜŘ ±ƛǊǘǳŀƭέ ƻƴ ǘƘŜ {ȅǎǘŜƳ ǘŀō ǿƛǘƘƛƴ ǘƘŜ LbǘƛƳŜ /ƻƴŦƛƎǳǊŀǘƻǊ ŦƻǊ ōƻǘƘ LƴŎŜƴǘƛǾŜ ǇǊƻƎǊŀƳǎΣ 
CTPLC_1 and CTECAT_1.   
 

 
 
²ƘŜƴ ōǳƛƭǘ ŀǎ t/ψwŜŀƭǘƛƳŜсψо ǘƘŜ ƳŜƳƻǊȅ ǘȅǇŜ ƛǎ ǎŜǘ ǘƻ ά9ȄǘŜƴŘŜŘ ±ƛǊǘǳŀƭ ŀƴŘ tƘȅǎƛŎŀƭέΣ ǘƘŜ ŘŜŦŀǳƭǘΦ 
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Note that QuickBuilder programs translated with PC_Runtime6_3 can not run on a 6.1 environment.  Also 
any network messaging using gobsnet is not compatible. 
 

Using Socket Sessions with TCP Serial, Modbus, etcé 

 
When using a lot of Network connections it may be necessary to increase the number of available worker 
threads available to the TenAsys INtime kernel.  The default is 32 but this can be increased as needed.  
Typically for an extra 10 TCP serial ports and and 10 Modbus a value of 64 is needed.  If there are too few 
threads you may see an error message of something like "RtrslScope: AllocateRtMemory failedέ ƻǊ ŀ ǎƻŎƪŜǘ 
error 9 or 114 on the Incentive PLC console.  Thus far this has not been seen in an actual application and 
could only be forced by creating 40 sockets and shutting down 20 of them every 5 seconds and then re-
connecting over a multi-day period, about 15,000 cycles.  This is not the norm but is included here should 
an application ever encounter a similar problem.  To change the worker threads a file called loader.cfg must 
be edited and the line kern.workers_max=32 changed as shown below: 
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The security properties of the file may need to be changed so that you have write permission.  Also, if you 
ever want to know how many sockets are being used by the system you can log into Incentive using telnet 
ŀƴŘ ŜȄŜŎǳǘŜ ǘƘŜ ΨƎŜǘ ƴǳƳǎƻŎƪŜǘǎΩ ŎƻƳƳŀƴŘΦ 

Downgrading TenAsys INtime Run-time Versions (6.4 or 6.3 to 6.1) 

 
It is very important that when downgrading an INtime Run-time, for example for 6.3 to 6.1, delete the 
installation directory after uninstalling.  It has been found that any patches will be left in the directory and 
could cause installation problems. 

EtherCAT Device Manufacture and Product Codes Supported 
 
A typical EtherCAT master system supports an XML based ESI file (EtherCAT Slave Information).  Incentive 
takes another approach which removes the complexity of an EtherCAT system from the user.  Rather than 
randomly import and support complicated ESI files Incentive imbeds the supported and fully tested devices 
within its software.  This allows for complete auto-discovery and configuration of devices that the user 
knows will work.  In some cases a manufacturer may release a similar product but with a different EtherCAT 
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product code.  Rather than not allow operation Incentive accepts an alternate product code file 
(alt_productcodes.txt) which can map these new devices to existing devices.  This file is stored in the 
C:\_system\programs directory and loaded during initialization, enhancing that which is built-in.   
 
The file format is free text where all lines not starting with DEVICE: are ignored, therefore comments may 
be included.  An example is seen below: 
 
DEVICE: [MANUF_ID] = 1337, [PRODUCT_CODE] = 0x02200008, [SIMILIAR_PRODUCT_CODE] = 0x02200001, [NAME] = Sigma V  Replacement 

 
The above entry allows a Yaskawa drive with the product code of 0x02200008 to use the same 
configuration and settings as that already built into the Incentive product.  The [MANUF_ID], 
[PRODUCT_CODE], and [SIMILAR_PRODUCT_CODE] are required fields, all others would use that already 
defined unless overridden by the alternate product code file.  Fields available are below, either decimal or 
hex (0x) values may be used and all must appear on the same line for the device defining: 
 
[MANUF_ID] ς Vendor ID from the EtherCAT ESI file (required). 
 
[SIMILAR_MANUF_ID] ς Vendor ID driver to use within Incentive, from the table following this section 
(optional).  This is only needed if mapping the [MANUF_ID] to a different manufacturer. 
 
[PRODUCT_CODE] ς Vendor Product Code from the EtherCAT ESI file (required). 
[SIMILAR_PRODUCT_CODE] ς Vendor Product Code driver to use that is already defined within Incentive 
from the table following this section (required). 
 
[MANUF] ς Manufacturer name to be displayed for this device (optional).  This is only needed if mapping to 
a different manufacturer. 
 
[NAME] ς Name to be displayed for this device when online (optional). 
 
[GROUP] ς Group this device belongs tƻΤ 5ǊƛǾŜΣ DŀǘŜǿŀȅǎΣ {ȅǎǘŜƳ.ƪΧ όƻǇǘƛƻƴŀƭύΦ 
 
[AINS] ς Number of analog inputs. 
 
[AOUTS] ς Number of analog outputs. 
 
[DINS] ς Number of digital inputs if this device is a servo drive.  Estimate only, actual is limited to 32. 
 
[DOUTS] ς Number of digital outputs if this device is a servo drive.  Estimate only, actual is limited to 32. 
 
[SERVOS] ς Number of axis available, 1 or 2 depending upon the driver mapping to. 
 
[STEPPERS] ς Not currently used. 
 
[COUNTERS] ς Not currently used. 
 
Incentive built-in Manufacture and product codes: 
 
Manufacturer MANUF_ID PRODUCT_CODE NAME GROUP AIN AOUT DIN DOUT SERVOS 
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Manufacturer MANUF_ID PRODUCT_CODE NAME GROUP AIN AOUT DIN DOUT SERVOS 
ABB 183 0x000002bc MicroFlex 

e150 
Drive   6 3 1 

ABB 183 0x000002c0 MicroFlex 
e180 

Drive   6 3 1 

ABB 183 0x000002c1 MicroFlex 
e190 

Drive   6 3 1 

Adv Motion 189 0x012D0000 DP/DZ Drive   6 3 1 
Adv Motion 189 0x012E0000 DP/DZ Drive   6 3 1 
Adv Motion 189 0x012F0000 DP/DZ Drive   6 3 1 
Adv Motion 189 0x01300000 DP/DZ Drive   6 3 1 
Applied Motion 1028 0x00000001 SS-EC Drive   11 4 1 
Applied Motion 1028 0x00000002 STF Drive   32 32 1 
Beckhoff 2 0x044c2c52 EK1100 SystemBk     0 
Beckhoff 2 0x044d2c52 EK1101 SystemBk     0 
Beckhoff 2 0x04562c52 EK1110 SystemBk     0 
Beckhoff 2 0x03fa3052 EL1018 DigIn   8  0 
Beckhoff 2 0x07d83052 EL2008 DigOut    8 0 
Beckhoff 2 0x0c1e3052 EL3102 AnaIn 2    0 
Beckhoff 2 0x0c283052 EL3112 AnaIn 2    0 
Beckhoff 2 0x0c323052 EL3122 AnaIn 2    0 
Beckhoff 2 0x0c463052 EL3142 AnaIn 2    0 
Beckhoff 2 0x0c503052 EL3152 AnaIn 2    0 
Beckhoff 2 0x0c5a3052 EL3162 AnaIn 2    0 
Beckhoff 2 0x0fc03052 EL4032 AnaOut  2   0 
Beckhoff 2 0x10003052 EL4102 AnaOut  2   0 
Beckhoff 2 0x10103052 EL4112 AnaOut  2   0 
Beckhoff 2 0x101a3052 EL4122 AnaOut  2   0 
Beckhoff 2 0x10243052 EL4132 AnaOut  2   0 
Copley 171 0x00000380 Accelnet-

AEP 
SystemBk   8 3 1 

Copley 171 0x00001000 Xenus Plus-
XEL 

Drive   15 6 1 

Copley 171 0x000010b0 Xenus Plus-
XE2 

Drive   22 7 2 

Copley 171 0x00001110 Accelnet-
BEL 

Drive   11 4 1 

Copley 171 0x000011b0 Xenus Plus-
XEL 

Drive   15 6 1 

Copley 171 0x00001030 Stepnet-
AEM 

Drive   11 6 1 

Copley 171 0x00001130 Stepnet-
TEL 

Drive   14 6 1 

Copley 171 0x000010c0 Accelnet-
BE2 

Drive   18 7 2 

Copley 171 0x00001050 Accelnet-
AE2 

Drive   20 7 2 

Copley 171 0x00001090 Accelnet-
SE2 

Drive   26 7 2 

Copley 171 0x000010f0 Accelnet-
TE2 

Drive   26 7 2 

CTC 0xfffffffe 0xfffffffe Virtual Drive   0 0 1 
CTC 0x00000989 0x00000002 5300 PLC SystemBk 256 256 1024 1024 0 
Delta Elec. 0x000001dd 0x10305070 ASDS-A2-E Drive   6 6 2 
Emerson 249 0x00040003 Unidrive SP Drive   6 3 1 
Emerson 249 0x00040203 Digitax ST Drive   6 3 1 
Festo 29 0x001706AC EMCA-EC Drive   6 3 1 
HMS 27 0x0000001b ANYBUS X Gateways     0 
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Manufacturer MANUF_ID PRODUCT_CODE NAME GROUP AIN AOUT DIN DOUT SERVOS 
MODBUS-

TCP 
HMS 27 0x0000003C ANYBUS X 

PROFINET 
Gateways     0 

HMS 27 0x0000003D ANYBUS X 
PROFINET 

Gateways     0 

HMS 27 0x00000032 ANYBUS X-
GTWY 

Gateways     0 

Koganei  0x00000001 YS7K1 Sol 
Valve 16 

SystemBk    16 0 

Koganei  0x00000002 YS7K1 Sol 
Valve 32 

SystemBk    32 0 

Kollmorgen 106 0x00414b44 AKD Drive   6 3 1 
IAI 1416 0x00A00003 RC-ECT-

FMOD3 
Drive   0 0 1 

LinMot 0x4c4e5449 0x00960971 C1150-DS-
XC-0S 

Drive   0 0 1 

LinMot 0x4c4e5449 0x0096096F C1250-DS-
XC-0S 

Drive     1 

LinMot 0x4c4e5449 0x00960970 C1250-DS-
XC-1S 

Drive     1 

LinMot 0x4c4e5449 0x00960A4C C1450-DS-
VS-0S 

Drive     1 

LinMot 0x4c4e5449 0x0096096B E1450-DS-
QN-0S 

Drive     1 

LinMot 0x4c4e5449 0x0096096C E1450-DS-
QN-1S 

Drive     1 

LinMot 0x4c4e5449 0x00960972 C1150-DS-
XC-1S 

Drive     1 

LinMot 0x4c4e5449 0x0096096A E1250-DS-
UC 

Drive     1 

Maxon 0x000000fb 0x00006050 EPOS-4 Drive     1 
Mitsubishi 2590 0x00000201 MR-J4 Drive   0 0 1 
Mitsubishi 2590 0x00000301 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000302 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000303 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000304 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000307 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000308 MR-J5 Drive   0 0 1 
Mitsubishi 2590 0x00000309 MR-J5 Drive   0 0 1 
Numatics 0x000001e1 0x00004733 G3 SystemBk   0 0 0 
Numatics 0x000001e1 0x00000580 580 SystemBk    32 0 
Omron 131 0x00000064 GX-JC06 SystemBk   0 0 0 
Omron 131 0x00000065 GX-JC06 SystemBk   0 0 0 
Omron 131 0x00000081 GX-JC06-H SystemBk   0 0 0 
Omron 131 0x00000082 GX-JC06-H SystemBk   0 0 0 
Omron 131 0x000000AA NX-ECC203 SystemBk   0 0 0 
Omron 131 0x000000A6 NX-ECC202 SystemBk   0 0 0 
Omron 131 0x00000083 NX-ECC201 SystemBk   0 0 0 
Panasonic 1647 0x511050A1 MINAS Drive   6 3 1 
Parker Hannin 0x09000089 0x00010001 PD-xxC Drive   0 0 1 
Parker Hannin 0x09000089 0x00010000 iPM Drive   0 0 1 
Parker Hannin 0x09000089 0x00010002 PD-xxP Drive   0 0 1 
PULSEROLLER 73 0x00000491 MOTIONLI

NX 
Drive     2 

Sanyo Denki 441 0x00000002 RS2E Drive   6 3 1 
SMC Corp 0x00000114 0x01000005 EX600 SystemBk   0 0 0 
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Manufacturer MANUF_ID PRODUCT_CODE NAME GROUP AIN AOUT DIN DOUT SERVOS 
Series SI 

Unit 
Turck 0x0000009c 0x00682D74 BL20 

EtherCAT 
Gateways 

SystemBk   0 0 0 

Wago 33 0x07500354 750-354 SystemBk   6 3 0 
Yaskawa 1337 0x02200001 SIGMA 5 

Rotary 
Drive     1 

Yaskawa 1337 0x02200002 SIGMA 5 
Linear 

Drive   6 3 1 

Yaskawa 1337 0x02200301 SIGMA 7 
Rotary 

Drive   6 3 1 

Yaskawa 1337 0x02200302 SIGMA 7 
Linear 

Drive   6 3 1 

Yaskawa 1337 0x02200401 SIGMA 7 
Rotary 

Drive   6 3 1 

Yaskawa 1337 0x41313030 A1000 VFD Drive   6 3 1 
Yaskawa 1337 0x53455333 V1000 VFD Drive   6 3 1 
Yaskawa 1337 0x53455333 V1000 VFD Drive   6 3 1 
          
          

 

4 Product Code mapping is only supported on PC platforms, not the 5300 M3-41A. 
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FOE (File Over EtherCAT) 
 

QuickBuilder File Transfer 

 
The QuickBuilder EtherCAT Explorer supports an EtherCAT protocol known as FOE or File over EtherCAT.  
This protocol allows a means to transfer configuration and firmware files to slave devices on the network 
using EtherCAT.  Previously slave devices had to be manually taken offline and serial ports or other network 
connections used to update manufacturer specific information.  Not all manufacturers support this 
protocol and for the moment it is only available and tested on Copley drives.  Mitsubishi also supposedly 
has support but it has yet to be tested and requires special firmware in their drives. 
 
Only Incentive PC supports the protocol.  It could be made available on the 5300 PLC but given its limited 
storage abilities it is yet to be fully implemented.  If the need arises it could be easily added.  To invoke the 
FOE transfer window you must first select the slave device of interested followed by pressing the 'FOE 
Transfer' button: 
 

 
 
The Controller Explorer window will then appear showing the default FOE storage directory 
C:\_system\ files\ foe.  This, and additional subfolders is where files for transfer should be placed on the 
Incentive PC.  The Controller Explorer uses the FTP protocol to obtain a directory of the remote PC for your 
presentation: 
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Upon opening a dialog box will tell you that if you select just a folder followed by pressing the 'FOE 
Transfer' button then you will be uploading a file to that directory and will have additional forms which will 
let you set any custom file names.  The default is driveconfig.xml since at the moment all uploads are drive 
configuration files.  This may change as the protocol is more widely implemented.  If you select a file 
followed by the 'FOE Transfer' button then that is for download to the slave device.  Note that you can set a 
generic 'FOE opt password' (numeric only) and a timeout.  Typically 60000 milliseconds or 1 minute is 
needed as that is the length of time it takes for drives to re-flash their firmware.  Below is an example of 
uploading a configuration from a drive.  It may be used to download to other drives that may use the same 
configuration (drive settings per the manufacturer).  First the folder to store the uploaded file into is 
selected, followed by pressing the 'FOE Transfer' button: 
 

 
A form will appear which allows you to change the default system file name from 'driveconfig.xml' to 
something else.  The name used by the slave device defaults to 'driveconfig' which is the standard for all 
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drives.  Upon pressing OK another dialog will appear giving you a summary of what is about to occur.  Hit 
the 'No' button to abort or 'Yes' to continue: 
 

 
 
Upon selecting 'Yes' QuickBuilder will interact with the remote Incentive PC requesting the file be 
uploaded, the results will be displayed at the bottom of the form and the directory will be updated to show 
the new directory: 
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The highlighted file 'driveconfig.xml' was uploaded and at the bottom of the form it says it was successful 
and the file size was 151182 bytes.  You can further select 'Copy to' to copy the file to you local 
QuickBuilder PC and/or the 'Open on Desktop' button to open the file locally for inspection.  Below is 'Open 
on Desktop' showing the file with the Microsoft Edge browser: 
 

 
 
To download a file it is very similar to uploading except the file is selected instead of the folder.  If a .cff file 
is selected (firmware) a notice will appear that the EtherCAT network will be stopped prior to downloading 
the file for safety reasons.  Firmware can take up to a minute to flash to be patient.  The status window will 
appear with the results after flashing.  If the .xml file is downloaded then it is assumed to be a configuration 
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file and the network will not be stopped.  Be careful as the configuration file may change parameters within 
the drive that effect operation. 

Incentive API File Transfer 

 
The Incentive API Controller.Axis and Controller.AxisSupervisor classes both support the EtherCAT protocol 
known as FOE or File over EtherCAT.  As with QuickBuilder, this protocol allows a means to transfer 
configuration and firmware files to slave devices on the network. 
 
Transfers may be done by axis number (1 to N) as well as slave number using FOE_DownloadByAxis, 
FOE_DownloadBySlave, FOE_UploadByAxis, and FOE_UploadBySlave.  The syntax for download is shown 
below as reference: 
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Note that if firmware is being re-flashed the EtherCAT network must be stopped or at a minimum the slave 
node that will be updated must be placed offline.  A request to stop the EtherCAT network can be made 
using the AxisSupervisor stopEtherCAT() function. 
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To upload configuration files the FOE_UploadBySlave or FOE_UploadByAxis functions can be used: 
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4 Note that the maximum length system_filename string is 358 characters and the maximum length 

slave_filename is limited by the device as well as a maximum of 128 by the Incentive API. 
 

Enabling Diagnostics and EtherCAT Packet Collection (Wireshark) 
 
More enhanced diagnostic messages are available when running the CTPLC and CTECAT applications.  This 
is set using the INtime Node Configuration.  Select the Auto Load Application tab and edit the Parameter 
line for the application of interest.  Both CTPLC and CTECAT accept DIAG1 for more enhanced console 
messages.  CTECAT also accepts additional commands to save EtherCAT packets to a Wireshark compatible 
ŦƛƭŜΥ  άŎΥ\_system\ files\ Incentive_ecat_trace##ΦǇŎŀǇƴƎέ, where ## starts at 01 and increments to 16 each 
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time EtherCAT is started (reseting to 01 after 16).  Three unique parameters are available for packet 
collection: 
 

1. PCAPSTARTUPONLY which will collect initialization packets but stop collection when the 
network goes operational. 

2. PCAP#### where #### is the number of seconds to collect packets while operational 
(PCAP0 will collect forever).   

3. PCAP_BACKTRACE which will record the last 512 packets each time EtherCAT stops.  This is 
probably the most conservative with storage and results in about 62K bytes per file. 

  
Be careful since your disk can fill up quickly since at a 1mS scan rate this is typically 5.55 megabytes/10 
seconds of collection time with a base of about 3.5 megabytes for startup initialilzation.  Below is an 
example of running DIAG1 messages as well as collecting packets at both startup and for the first 20 
seconds of operation.  Note that each time the network is restarted the collected packets will be 
overwritten.  The file size will typically show 0 until it has finished collecting data. 
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Packets file storage location: 
 

 
 

Loaded into Wireshark (https://www.wireshark.org/): 
 

 
 
Typically the Wireshark file would be sent to CTC technical support for analysis. 
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Additional parameters, which may be used in addition to DIAG1, or independently, are available with the 
CTPLC_1 node are: 
 
DIAG2 ς Dump memory usage information during each log message. 
DIAG3 ς Log TCPSerial thread connection information as connections are initiated and disconnected. 
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[3]  Incentive License Manager  

The Incentive License Manager is used to generate licenses for all Incentive products 
including QuickBuilder, real time Incentive PLC Logic, EtherCAT Master, and the Incentive 
API.  The license process if fairly simple and consists of receiving a License ID and 
password from CTC for the products purchased.  The ID and password are then entered 
into the License Manager where it is validated with an online server and license file 
created.  The license will then be locked to the computer you are using.  By using an 

online server licenses can later be refreshed for any purchased upgrades or re-activated should your 
computer become damaged, demo times extended, etc. 
Licenses for the real-time EtherCAT environment require an additional product, the Incentive License 
Monitor Service.  It is a background service that is used to authenticate your license with the real-time 
EtherCAT and PLC environment each time it is invoked.  QuickBuilder does not need the service to be 
running since it is a Windows based program and can validate directly. 
 

Installation 
¢ƘŜ LƴŎŜƴǘƛǾŜ [ƛŎŜƴǎŜ aŀƴŀƎŜǊ Ŏŀƴ ōŜ ƛƴǎǘŀƭƭŜŘ ōȅ ŜȄŜŎǳǘƛƴƎ ǘƘŜ άLƴŎŜƴǘƛǾŜ [ƛŎŜƴǎŜ {ŜǘǳǇΦƳǎƛέ ƛƴǎǘŀƭƭŀǘƛƻƴ 
file.  Follow the prompts for installation and it is suggested you accept the default installation location as all 
licenses will be store there once generated.  You will also need administrative rights and Windows should 
prompt you accordingly.  Upon installation, should you need to run the real-time Incentive environment for 
EtherCAT ŎƻƴǘǊƻƭ ȅƻǳ ǿƻǳƭŘ ƴŜȄǘ ǎŜƭŜŎǘ άLƴŎŜƴǘƛǾŜ [ƛŎŜƴǎŜ aƻƴƛǘƻǊ ς Lƴǎǘŀƭƭέ ŦǊƻƳ ȅƻǳǊ ²ƛƴŘƻǿǎ /¢/ 
Programs menu.  This will install a background license service.  Installation is automatic and it will open up 
a Windows dialog to run as administrator so the program can be installed.  The service will automatically 
start upon boot and monitor for available licenses.  If a license is updated the service will have to be 
restarted for it to take effect. 

QuickBuilder Licensing 
QuickBuilder requires a license both as a fully licensed product and in demo mode.  Older existing 
installations, which are only upgrading, use a different licensing technique and will automatically detect 
that license thereby not requiring the use of the License Manager.  In a new installation should you attempt 
to execute QuickBuilder after installation a dialog box will appear warning of the license requirement: 

CHAPTER 

3 

: 
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In order to activate invoke the Incentive License Manager from the Windows CTC Program Menu and click 
Yes when prompted by the User Access Control prompt to allow changes to your PC. 
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{ŜƭŜŎǘ ΨvǳƛŎƪ.ǳƛƭŘŜǊΩ ǳƴŘŜǊ ǘƘŜ Ψ[ƛŎŜƴǎŜ {ŜƭŜŎǘƛƻƴΩ ŦƻƭƭƻǿŜŘ ōȅ !ŎǘƛǾŀǘŜ hƴƭƛƴŜΦ 
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/¢/ Ƴǳǎǘ ǎǳǇǇƭȅ ȅƻǳ ǿƛǘƘ ŀ [ƛŎŜƴǎŜ L5 ŀƴŘ ŀ tŀǎǎǿƻǊŘΦ  hƴŎŜ ǘƘƛǎ ƛǎ ǊŜŎŜƛǾŜŘ ȅƻǳ Ƴŀȅ ŎƭƛŎƪ ΨbŜȄǘΩ ŦƻǊ ǘƘŜ 
validation to be verified with the online server.   
 

 
 

 
 

The online server is provided by a third party, SoftwareKey.com, whom handles the license validation.  CTC 
subscribes to their service to maintain its licenses.  There are two types of licenses, time limited, and full.  A 




















































































































































































































































































































































































































































































































































































































































































































































































