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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 any means, 

electronic or mechanical, for any purpose other than the purchaserôs personal use, 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. 

 

DeviceNetÊ and EtherNet/IP
TM

 is a trademark of Open DeviceNet Vendor Association, 

Inc. (ODVA) 

 

Model Number Hardware Revision Firmware Revision 

M3-61C All Revisions >= M361CV0103 

>= BF5300V059069R30 

 

http://www.ctc-control.com/
http://www.ctc-control.com/
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The 5300 series programmable automation controllers can be 

simultaneously connected to one or more fieldbus networks.  Modbus 

master and slave communications is built into the CPU module.  

Modbus master and slave communications are supported on both the 

serial COM ports as well as the Ethernet ports.  Additional fieldbus 

networks are supported via 5300 Fieldbus Modules that plug into the 

5300 backplane.  CTC currently offers 5300 modules for the following fieldbus 

networks: 

 

DeviceNet Master  M3-61A 

DeviceNet Slave  M3-61B 

EtherNet/IP Master  M3-61C 

EtherNet/IP Slave  M3-61D 

    

Additional fieldbus modules are under development for popular fieldbus networks such 

as Profibus, CANOpen and others.  To check on the release status of modules other than 

those listed above, contact CTC sales. 

5300 Fieldbus Module Architecture 

The CTC fieldbus modules contain two circuit cards.  The first card is the universal 

fieldbus adapter which handles all interfacing tasks between the 5300 controller and the 

second card called the fieldbus interface adapter.  The fieldbus interface adapter is 

developed by HMS.  In adopting this architecture CTC teamed up with HMS 

(http://www.hms.se/ ) who is the industry leader in industrial networking cards.  This 

allows CTC to provide a wide range of network interfaces.  Additionally CTC benefits 

from HMSôs large engineering staff that is focused on updating the fieldbus interfaces 

and making sure they are in compliance with the applicable ratings agencies. 

M3-61C EtherNet/IP Master 

 

The M3-61C module provides EtherNet/IP Master support for the 5300 series controller.  

This includes bit oriented I/O and explicit messaging with support for mapping data such 

× 

http://www.hms.se/
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as analog and explicit messages to/from the 5300 registers, as well as multiple 

modules/networks.   

Front Panel 

 

 

LED ï NS, Network Status, green - online, flashing green - no connection, red ï 

duplicate IP address, red flashing ï timeout on one or more connections. 

LED ï LNK, Link, Network cable is connected and signal present (green). 

LED- ACT, Activity, pulses (green) as network activity is detected. 

LED ï MS, Module Status. 

LED LED Status Description 
Module status Off No power or not 

initialized 

 Green Scanner in Run state, 

flashing if idle. 

 Flashing red Minor fault 

 Red Major fault 

 
IP ADDR Switch ï If set designates low order of 192.168.0.xxx IP address.  All off for 

DHCP.   Update \ethcfg.cfg with FTP to set other addresses.  Use controller óget anybus 

infoô to confirm IP settings. 

 
USB & COM are used for re-flash of firmware and future optional RS232 serial port. 

 

LED 1-4 are reserved for future use. 

 

ETHERNET ï 8 pin telco for EtherNet/IP network connection 
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EtherNet/IP is a fieldbus system used for industrial automation, 

normally for the control of valves, sensors and I/O units and other 

automation equipment. EtherNet/IP uses standard 802.3 network 

technology which is based upon CSMA/CD (Carrier Sense Multiple 

Access/Collision Detection.  EtherNet/IP, like other CIP (Control and 

Information protocol) Networks, follows the OSI (Open Systems 

Interconnection) model.  This protocol has fast I/O response and high reliability even for 

demanding applications.  Its OSI structure can be compared to other protocols, such as 

DeviceNet: 

 

> 
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EtherNet/IP has a user organization, the Open DeviceNet Vendor Association (ODVA), 

which assists members. HMS is a member of ODVA.  

 

Additional information is available at odva.org, which provides a good high-level view of 

the protocol: 

 

http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00138R3_CIP_Adv

_Tech_Series_EtherNetIP.pdf 

Technical Features of EtherNet/IP 

 

As previously discussed, EtherNet/IP is based on the CIP protocol which is also the 

application layer for DeviceNet and ControlNet. The module acts as a Group 2 and 3 

server on the EtherNet/IP network.  The Input- and Output Data is accessed using I/O 

connections or Explicit messages towards the Assembly Object and the Parameter 

Input/Output Mapping Objects.  The following port numbers are used for EtherNet/IP 

communication: 

 

Å Port 2222 (I/O Data) 

Å Port 41818 (Encapsulated CIP messages) 

 

http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00138R3_CIP_Adv_Tech_Series_EtherNetIP.pdf
http://www.odva.org/Portals/0/Library/Publications_Numbered/PUB00138R3_CIP_Adv_Tech_Series_EtherNetIP.pdf
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I/O Data is exchanged on change of value, and can be accessed using I/O connections 

towards the Assembly Object. Parameter Data can be accessed acyclically via the 

Parameter Input- and Output Mapping Objects. 

HMS AnyBus-M 

 

The M3-61C uses the HMS AnyBus-M EtherNet/IP interface module to ensure full 

compliance.  As such, the module will appear on the network with the following 

parameters: 

 

Description Text string Dec Hex 

Vendor ID - 90 0x005A 

Device type - 0 0x0000 

Product code - 34 0x0022 

Product name AnyBus-M 

EtherNet/IP 

- - 

 

The ANYBUS® M EtherNet/IP follows the EtherNet/IP standard that has been 

developed by ODVA. The module operates according to the generic device profile 

(device type 0, see EtherNet/IP specification for more information).  
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The M3-61C must be configured prior to operation.  This consists of 

setting the network IP Address via dip switches and/or óethcfg.cfgô file 

(Ethernet configuration, Chapter 4).  Additionally it may be desirable to 

change the default password protection for ftp and telnet access. 

Communicating with slave devices will require a master scanner 

configuration to be created.  This is done using a PC, as well as a tool 

such as Rockwellôs RSNetWorx for EtherNet/IP and device specific EDS (Electronic 

Data Sheet) files.  Details of this software package is available on their web site: 

http://www.rockwellautomation.com/rockwellsoftware/design/RSNetWorx/ 

The PC is attached to the network and communicates with an EtherNet/IP Master, setting 

up the proper scan list of devices.  The configurator (RSNetWorx) is used to define how 

the data received from remote slaves is transferred and how it is mapped into memory of 

the master, hence assigned as I/O registers.  In this chapter we will review the basic 

architecture of the M3-61C as it operates within the 5300 system.  Then in Chapter 5 we 

will cover an actual example. 

Basic Architecture 

 

The M3-61C EtherNet/IP Master operates asynchronously to the main 5300 controller, 

constantly scanning and updating information as needed.  In addition to its HMS Anybus-

M module there is a 60 MHZ ARM7 processor operating as an interface and high level 

controller.  This processor handles the mapping between the Anybus-M EtherNet/IP data, 

and that observed by the controller, as well as all the explicit message queuing, 

responses, error retries, and what to do with bit oriented data as it is received.  For 

example analog read/writes, mapping explicit message data contents and responses, etc.  

For now we will discuss the simplified I/O scanned data mapping. 

 

There is a dual port memory device that exists between the Anybus-M and the ARM7 

processor.  Where data is mapped from an EtherNet/IP Slave determines its I/O reference 

from a 5300 application program perspective.  A 5300 controller can access a total of 

1024 inputs and 1024 outputs overall in a system.  Convert that to bytes and you have 

128 bytes of input information and 128 bytes of output information that you can scan 

with a Master controller.  Any local 5300 I/O also counts towards this maximum. 

2 

http://www.rockwellautomation.com/rockwellsoftware/design/rsnetworx/
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If you reference an EtherNet/IP Slave device you will note that it can produce a certain 

number of bytes and consume a certain number (defined in its EDS file).  To keep things 

simple, each byte produced will add 8 inputs to the 5300 and each byte consumed will 

add 8 outputs.  This directly maps to the input/output registers in the QuickStep Register 

Guide: 

 

 
 

4 The Force registers are available but have not been tested in the current firmware 

revision.  

  

Thus letôs reference a simple remote slave device.  This device has 32 bits (4 bytes) of 

produced data and 16 bits of consumed (2 bytes), simply 32 inputs and 16 outputs.  From 

a 5300 perspective if no local digital input or output modules were installed then register 

1001 would be the first output and 2001 the first input on the remote slave.  If 5300 I/O 

modules are installed then the EtherNet/IP I/O adds on after the last local I/O.  For 

example a single M3-10 type module has 16 in, 16 out, causing the first remote slave 

output to now be register 1017.  Reference Chapter 5 for an actual mapping example. 
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This chapter provides a high level overview of the steps necessary to set 

up an EtherNet/IP network to properly communicate with the 5300 

automation controller.  The following chapters will cover these steps in 

more detail. 

 

 

Installation 

 

Hardware Installation:  

 

1. IP Address - The M3-61C requires a network IP address prior to placement on a 

network.  By default the module is shipped assuming DHCP (all dip switches off).  

If DHCP is not used your IT department must assign an IP Address and the board 

configured.  Reference the next section on IP Address assignment. 

2. 5300 Rack Placement ï The M3-61C must be installed in a slot after any M3-40 

series modules, thus keep M3-40 modules to the left of the M3-61C module.  Also 

note that all public analog and digital boards should be to the left of the module, 

private (local only) to the right. 

3. Network cabling:  Connect the M3-61C following proper EtherNet/IP network 

wiring standards, using the supplied 8-pin Telco. 

 

After powering up the 5300 controller you may access the remote administrative screens 

via telnet and verify module installation.  Below shows one M3-61C EtherNet/IP Master 

module installed in slot 6: 

 

} 
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4 A configuration file must be loaded for proper operation, reference Chapter 6. 

 

IP Address Assignment 

 

By default the M3-61D is shipped to use DHCP.  Modifying a file that exists on the root 

directory of the module, ethcfg.cfg, can provide BootP as well as a fixed IP address used 

by FTP.  Additionally any setting of the dip switch other than all off will assign an IP 

address of 192.168.0.xxx, where xxx is the dip switch setting. 

 

 
 

When using FTP (or telnet) the default user name and password is the same as the 

controllerôs: 

 

Username:  admin 

Password:   BlueFusion 

 

Discussion of the password and Ethernet configuration files is available in greater detail 

on HMSôs website: 

 

http://www.anybus.com/upload/338-2512-ABM-EIP_1_02.pdf 

 

Page 3-1, summarized below: 

http://www.anybus.com/upload/338-2512-ABM-EIP_1_02.pdf
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IP Security, among other features, are also available but beyond this discussion, reference 

the HMS  ñFieldbus Appendix:  Anybus-S EtherNet/IPò manual for additional 

functionality.  A sample ethcfg.cfg file is also provided on the Control Technology web 

site and as a default on the module (DHCP). 

The password is maintained in a separate file on the M3-61Côs file system, 

\pswd\ad_pswd.cfg.   

 

File Format: 

The format of these files are as follows: 

Username1:Password1 

Username2:Password2 

Username3:Password3 

 

4 Note that when referencing the HMS manual, the internal web server has been 

disabled. 

 

EtherNet/IP Network Configuration 

 

Before device information can be accessed, each node must be properly mapped to the 

M3-61C EtherNet/IP master module.   

 

Currently there is only one software program that has been tested with the M3-61C,  

Rockwellôs RSNetWorx for EtherNet/IP.  This program is run on a PC in the Windows 
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environment. The program needs a physical link to the EtherNet/IP network where the 

M3-61C module is connected and also the EtherNet/IP Slaves that the module will 

communicate with are connected.  This physical link typically uses the local Ethernet port 

resident on the PC.  Reference the web link below for their documentation: 

 

http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/enet-gr001_-

en-e.pdf 

 

Using this tool, the following steps are taken to configure a device: 

 

1. Identify a network and the attached devices 

2. Configure the I/O data from each device 

3. Map the I/O data to the M3-61C 

4. Configure the M3-61C master module 

 

An example showing how two devices are configured on the network is given in the next 

chapter. 

Configuration of M3-61C within the 5300 Controller 

 

After all of the network device characteristics have been set-up on the M3-61C the 5300 

must be made aware of these devices and how it should map/interface with the device.  

This is done via a special ASCII configuration file called the XML Configuration File.  

Each M3-61C in the 5300 rack requires its own file.  Creation of this file is covered in 

Chapter 6, but the steps involved are outlined below: 

 

1. Using a text editor or XML editor, load a blank template provided by CTC 

2. Edit the Digital and Analog I/O definitions.  This maps the EtherNet/IP I/O into 

the 5300 controller.  Note that EtherNet/IP I/O numbering must start after the 

local I/O. 

3. Optionally:  Edit Explicit Message definitions. 

4. Optionally:  Set up high speed dual port registers ï provides very high speed 

access to I/O or parameters mapped to these registers between the 5300 CPU and 

the M3-61C.  There are 256 of these registers / M3-61C. 

5. Download the XML Configuration File to the M3-61C (as explained in the XML 

Configuration File Storage section found at the end of the XML Configuration 

File & I/O Declarations Chapter 6). 

Administrative Screen EtherNet/IP Window 

 

The 5300 can be accessed via telnet or a serial port in order to interact with the standard 

Remote Administrative screen.  From this screen general node status and version 

information can be obtained.  The command to retrieve Anybus network specific 

information is óget anybus infoô.  Upon execution something similar to below will appear 

for each module installed (refer to the individual manual for specific details as DeviceNet 

will be slightly different): 

http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/enet-gr001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/enet-gr001_-en-e.pdf
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XML Config Ver ï This is the XML module configuration file version that is currently 

installed.  The shown version is 3.05 and was defined by the user using the XML element 

<VERSION>0305</VERSION>.  Chapter 6 provides additional information. 

 

Avail Heap Mem ï This is the amount of memory available for EtherNet/IP operation.  It 

is referenced for diagnostic purposes to ensure explicit messages are returning memory to 

the system properly. 

 

Number Tags ï The number of tags defined in the XML configuration file, reference 

chapter 7 for additional information. 

 

Active Exp Msgs ï This is the number of explicit messages that have been queued on the 

Anybus module and are awaiting a response.  It must remain below 64 and at 40 all 

scanning will stop to throttle traffic.  It is a good indication of how heavily loaded the 

module is. 

 

Boot Ver ï Anybus bootloader version. 

 

Mod Ver ï Anybus Module version.   

 

Fbus Ver  ï Same as óMod Verô. 
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Control LED [ ] -  Byte array of the 4 large LEDôs on the front panel.  The first LED 

should always be a 1 otherwise the network cable is not plugged in.  Off = 0, Green = 1, 

Red = 2.  Offset 0 = LNK, 1 = MS, 2 = NS, and 3 = ACT. 
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Module Status ï 
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FIELDBUS INFO:  

 

IP Address ï The standard network IP address that is currently assigned to the 

EtherNet/IP board. 

 

Subnet Address ï The standard network Subnet address that is currently assigned to the 

EtherNet/IP board. 

 

Gateway Address ï The standard network Gateway address that is currently assigned to 

the EtherNet/IP board.  0.0.0.0 means not routable. 

 

DNS Pri Addr  ï Primary DNS server address for IP name resolution. 

 

DNS Sec Addr  ï Secondary DNS server address for IP name resolution. 

 

MAC ID  ï Unique identifier assigned to the EtherNet/IP card. 

 

Configured Conn. ï Total number of expected connections, number of devices on the 

network to connect to for proper operation. 

 

Active Conn. ï Total number of successful connections currently active. 

 

Total DIN ï Total number of digital inputs that this card reports that are available on the 

network. 

 

Total DOUT ï Total number of digital outputs that this card reports that are available on 

the network. 

 

Total AIN ï Total number of analog inputs that this card reports that are available on the 

network. 

 

Total AOUT ï Total number of analog outputs that this card reports that are available on 

the network. 

 

Total REGIN ï Total number of local registers. 

 

Total REGOUT ï Total number of local registers. 
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This section assumes an understanding of RSNetWorx as well as how to 

install the needed EDS files.  It is assumed that you have referenced the 

RSNetWorx documentation for installation and initial setup.  The setup 

and configuration of a CTC 5300 EtherNet/IP Slave is demonstrated in 

this chapter as well as how that I/O would map into the 5300 register set. 

 

Control Technology Corporation 5300 EtherNet/IP Slave 

 

The CTC 5300 can be a Master and/or a Slave.  In a Slave configuration all local digital 

and analog IO are available to the EtherNet/IP network.  The example to follow consists 

of the following configuration: 

 

M3-20A ï Slot 1, 16 input, 16 output digital IO module.  2 bytes produced, 2 bytes 

consumed. 

M3-20A ï Slot 2, 16 input, 16 output digital IO module.  2 bytes produced, 2 bytes 

consumed. 

M3-31A ï Slot 3, 16 input, +/-10V analog input module.  64 bytes produced. 

M3-32B ï Slot 4, 16 output, +/-10V analog output module.  64 bytes consumed. 

M3-61D ï Slot 5/6, EtherNet/IP Slave module. 

 

The produced/consumed data presented to RSNetWorx consists of digital first, followed 

by analog data: 

 

RX bytes, produced: 

struct 

{  

 unsigned char digitalIn[Number of digital inputs / 8]; 

 int analogIn[Number of analog inputs]; 

} IOInputs; 

 

 

 

: 
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TX bytes, consumed: 

struct 

{  

 unsigned char digitalOut[Number of digital outputs / 8]; 

 int analogOut[Number of analog outputs]; 

} IOOutputs; 

 

In summary the proper produced/consumed bytes can be derived adding the bytes 

available for each module.  Using the above example, this is 68 bytes for each or 34 

words (EtherNet/IP defines everything in words, which is 2 bytes each). 

 

The standard Anybus-S EtherNet/IP Slave EDS file (73-3278-EDS files.zip, 

EDS_ABS_EIP_V_1_11.eds) is used for configuration and is available for download at 

both the CTC and Anybus websites: 

 

http://www.anybus.com/support/support.asp?PID=72&ProductType=Anybus-S 

 

The standard Anybus-M EtherNet/IP Master EDS file 338-2956-

EDS_ABM_EIP_V_1_4.eds is used for configuration and is available for download at 

both the CTC and anybus websites: 

 

http://www.anybus.com/upload/338-2956-EDS_ABM_EIP_V_1_4.eds 

 

Example CTC 5300 Slave configuration 

 

This section reviews the RSNetWorx fir EtherNet/IP tool as used in the configuration of a 

CTC M3-61C, Master, communicating with a remote M3-61D, Slave. 

 

Create a new project by selecting óNewô: 

 

 
 

http://www.anybus.com/support/support.asp?PID=72&ProductType=Anybus-S
http://www.anybus.com/upload/338-2956-EDS_ABM_EIP_V_1_4.eds


M3-61C EtherNet/IP
TM

 Master Module 

 

Control Technology Corporation 

Document 951-536103-0002                                                                                         0611     

22 

Allow RSNetWorx to scan the network by going óOnlineô: 

 

 
 

Select the Ethernet/IP driver path: 
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RSNetWorx will begin browsing the network looking for all devices: 

 

 
 

In the example below two devices were found, an Anybus-S and an Anybus-M module.  

The Anybus-S module is the 5300 Ethernet/IP slave while the Anybus-M module is the 

Master. 

 
 



M3-61C EtherNet/IP
TM

 Master Module 

 

Control Technology Corporation 

Document 951-536103-0002                                                                                         0611     

24 

 
 

Select the Master and right click the mouse, select óScanlist Configurationô: 

 
 

 

The configurator will enter edit mode so changes can be made to the Master scanner: 
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A list of slave devices will appear: 

 

 
 

Select one of the devices and right click the mouse, selecting óView Connection 

Configurationô so that the master is available as well and you are ready to make changes: 

 
 

 
 








































































