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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 is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA) 

 

Model Number Hardware Revision Firmware Revision 

M3-61A All Revisions >= M361AV0106 

>= 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 are 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 Model 5300 Fieldbus Modules that plug into 

the 5300 backplane.  CTC currently offers Model 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. 

Model 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 Model 5300 controller 

and the second card, which is 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 which is focused on updating the fieldbus interfaces 

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

M3-61A DeviceNet Master 

 

The M3-61A module provides DeviceNet 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/


as analog and explicit messages to/from the Model 5300 registers, as well as multiple 

modules/networks.   

Front Panel 

 

 

LED ï NS, Network Status, flashing red indicates bad config. 

LED ï MS, Module Status 

LED ï RS, Run Status, not used but set to green. 

LED LED Status Description 
Module status Off No power or not 

initialized 

 Green Module status is OK 

 Flashing red Minor fault 

 Red Major fault 

 
Switch ï 1, 2 baud rate (on 

= 1)   

 

Switch ï 3 to 8 MACID, 0 

to 63 binary with switch 8 

low bit. 

Baudrate (kBit/sec) DIP 1-2 
125 0 0 

250 0 1 

500 1 0 

Reserved 1 1 

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

 

LED 1-4 are reserved for future use. 

 

CH ï CAN High (terminating 120 ohm resistors required) 

SD ï Shield/Drain 

CL ï CAN Low 

 

 



 

DeviceNet is a fieldbus system used for industrial automation, normally 

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

equipment. The DeviceNet communication link is based on a broadcast 

oriented, communications protocol, the Controller Area Network 

(CAN). This protocol has I/O response and high reliability even for 

demanding applications. 

 

DeviceNet has a user organization, the Open DeviceNet Vendor Association (ODVA), 

which assists members on matters concerning DeviceNet. HMS is a member of ODVA 

and also represented as a member of the DeviceNet Conformance SIG. 

Network Overview 

 

The physical media for the fieldbus is a shielded copper cable composed of one twisted 

pair and two cables for the external power supply. The baud rate can be changed between 

125k, 250k and 500k bit/sec. Each node in the network is given a MAC ID, which is a 

number between 0 and 63 and is used to address the node. 

 

 

> 



Technical Features of DeviceNet 

 

The maximum length of cable is dependent on the baud rate and DeviceNet cable that are 

used.  Below is a diagram that shows the maximum allowed cable length in the network. 

 

 

¶ DeviceNet specific cable (twisted pair) 

¶ Access to intelligence present in low-level 

devices 

¶ Master/Slave and Peer-to-Peer capabilities 

¶ Trunkline-dropline configuration 

¶ Support for up to 64 nodes 

¶ Node removal without severing the network 

¶ Simultaneous support for both network 

powered (sensors) and self powered (actuators) 

devices 

¶ Use of sealed or open style connectors 

¶ Protection from wiring errors 

¶ Selectable data rates of 125k baud, 250k Baud, 

and 500k baud max.  Trunk distance 500 

meters and drop length 156 meters at 125k 

baud. 

¶ Adjustable power configuration to meet 

individual application needs 

¶ High current capability (up to 16 amps per 

supply) 

¶ Operation with off-the-shelf power supplies 

¶ Power taps that allow the connection of several 

power supplies from multiple vendors that 

comply with DeviceNet standards 

¶ Built-in overload protection 

¶ Power available along the bus; both signal and 

power lines contained in the trunkline 

¶ Provisions for the typical request/response 

oriented network communications 

¶ Provisions for the efficient movement of I/O 

data 

¶ Fragmentation for moving larger bodies of 

information  

¶ Duplicate MAC ID detection 

 



 

HMS AnyBus-M 

 

The M3-61A uses the HMS AnyBus-M DeviceNet 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 HMS Fieldbus 

Systems AB 

90 0x5A 

Product type Communications 

adapter 

12 0x0C 

Product code - 14 0x0E 

Product name AnyBus-M 

DeviceNet 

- - 

 

The ANYBUS® M DeviceNet follows the DeviceNet standard that has been developed 

by ODVA. It is fully compatible with the DeviceNet specification rev. 2.0 Vol I and Vol 

II. The module operates according to the communication adapter profile (product type 12, 

see DeviceNet specification for more information). The module supports the I/O 

connections Bit strobe, Polled I/O, Change of state and Cyclic I/O data. 

DeviceNet Features 

 

Device Type: Communication 

adapter 

Master/Scanner: Yes 

Explicit peer-to-peer 

messaging: 

Yes I/O slave 

messaging: 

Bit strobe 

Polling 

Cyclic 

Change of state 

(COS) 

 

 

Yes 

Yes 

Yes 

Yes 

I/O peer-to-peer 

messaging: 

No 

Configuration 

consistency value 

Yes 

Faulted node 

recovery: 

No 

Baud rates: 125K, 250K, 500K 
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The M3-61A must be configured prior to operation.  This consists of 

setting the network speed and Master MACID via dip switches as well 

as setting up the proper network configuration using a PC and device 

specific EDS (Electronic Data Sheet) files.  The PC is then attached to 

the network and communicates with the M3-61A over CAN, setting up 

the proper scan list of devices.  A configurator is used to define how the 

data received from the remote device is transferred to the M3-61A and how it is mapped 

into memory, and hence assigned as I/O registers.  In this chapter we will review the 

basic architecture of the M3-61A as it operates within the Model 5300 system.  Then in 

Chapter 6 we will cover an actual example. 

Basic Architecture 

 

The M3-61A DeviceNet Master operates asynchronously to the main Model 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 interface and mapping between the 

AnyBus-M DeviceNet 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.  Some examples are 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 a DeviceNet Slave determines its I/O reference 

from a Model 5300 application program perspective.  A Model 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 Model 5300 I/O also counts towards this 

maximum. 

 

If you reference a DeviceNet 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 Model 5300 and each byte consumed 

2 



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 device such as the Automation Direct DL105.  This device 

has 10 bits of produced data and 8 bits of consumed, simply 10 inputs and 8 outputs. 

 

http://www.facts-eng.com/manuals/f1dvnetm.pdf 

 

Upon referencing their provided EDS file it would be observed that the RX bytes on a 

poll are 2 (16 bits read but only the first 10 really produced data) and the TX bytes are 1 

(8 bits consumed).  From a Model 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 DL105.  If Model 5300 I/O modules are installed then the DeviceNet I/O 

adds on after the last local I/O.  For example a single M3-10 type module has 16 in, 16 

out, causing first DL105 output to now be register 1017.  As other modules are added 

note that the 2 bytes received for input data still occupy 16 bits even though 10 bits is all 

that is usable, the other 6 bits will be a constant 0.  Same for unused outputs, should a 

device not have an evenly divisible number of outputs then you will still consume the 

output space on the Model 5300, and those bits will not operate (example:  device 

provides 5 outputs and 1 byte consumed, hence outputs 6, 7, and 8 are do nothing 

outputs, next DeviceNet Slave outputs would begin after the last output, 8).  Reference 

the next section for actual mapping examples. 

 

http://www.facts-eng.com/manuals/f1dvnetm.pdf


 

This chapter provides a high level overview of the steps necessary to set 

up a DeviceNet network to properly communicate with the Model 5300 

automation controller.  The following chapters will cover these steps in 

detail. 

 

 

Installation 

 

Hardware Install ation: 

 

1. M3-61A:  Set the baud rate to match the network and set a unique MAC ID.  

Install the module into the Model 5300 rack.  It must be installed in a slot after 

any M3-40 series modules, thus keep M3-40 modules to the left of the M3-61A 

module. 

2. DeviceNet Devices:  Set the baud rate to match the network and set a unique ID.   

3. Network cabling:  Connect up to 63 devices to the M3-61A following proper 

DeviceNet network wiring standards.  Note that there is no internal network 

terminator on the M3-61A module, so proper network termination is required. 

 

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

screens via telnet and verify module installation.  Below shows two M3-61A modules 

installed in slots 4 and 6: 

 

} 



 
 

4 A configuration file must be loaded for proper operation, reference Chapter 7:  

XML Configuration File & I/O Declarations. 

DeviceNet Network Configuration 

 

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

M3-61A DeviceNet master module.   

 

There are currently two ways to configure the M3-61A, both using independent PC based 

applications.  A third method, integrated within Quickbuilder, will be available at a later 

date.  The first way to configure the M3-61A module is to use Rockwellôs RSNetWorx 

for  DeviceNet. This program is run on a PC in the Windows environment. The program 

needs a physical link to the DeviceNet network where the M3-61A module is connected 

and also the DeviceNet Slaves that the module will communicate with are connected.  

This physical link can be a serial adapter (for example 1770-KFD), a PCI or ISA card 

(for example 1784 scanner), or a PCMCIA interface. Reference the web link below for 

their documentation: 

 

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

en-e.pdf 

 

The preferred method of configuration, and the one currently used by CTC, is provided 

by HMS.  This configurator is known as NetTools (NetTool-DN-D, CTC Part#067-

018020) and comes with a serial to DeviceNet network converter. 

 

http://www.anybus.com/products/products.asp?PID=98&ProductType=Anybus%20NetT

ool 

 

http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/dnet-gr001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/dnet-gr001_-en-e.pdf
http://www.anybus.com/products/products.asp?PID=98&ProductType=Anybus%20NetTool
http://www.anybus.com/products/products.asp?PID=98&ProductType=Anybus%20NetTool


 
 

This manual assumes you know how to use this tool.  Some examples are provided but it 

is important to first reference the documentation available for this software product prior 

to attempting configuration: 

 

http://www.anybus.com/upload/98-7256-

NetTool%20DN%20User%20Manual%201_0.pdf 

 

A good application example is also provided: 

 

http://www.anybus.com/upload/98-0005-

How%20to%20configure%20DeviceNet%20with%20NetTool%20for%20DeviceNet_1.1

0.pdf 

 

The NetTool Configurator consists of a DeviceNet network adapter and a PC software 

application.  This adapter makes it possible to connect a serial port from a PC to the 

DeviceNet network and configure and monitor DeviceNet nodes remote from any point 

on the DeviceNet network.  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 M3-61A 

4. Configure the M3-61A master module 

 

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

6:  NetTools Example.  Installation instructions, over and above that provided by HMS, 

are provided in Chapter 5:  NetTools Installation. 

 

http://www.anybus.com/upload/98-7256-NetTool%20DN%20User%20Manual%201_0.pdf
http://www.anybus.com/upload/98-7256-NetTool%20DN%20User%20Manual%201_0.pdf
http://www.anybus.com/upload/98-0005-How%20to%20configure%20DeviceNet%20with%20NetTool%20for%20DeviceNet_1.10.pdf
http://www.anybus.com/upload/98-0005-How%20to%20configure%20DeviceNet%20with%20NetTool%20for%20DeviceNet_1.10.pdf
http://www.anybus.com/upload/98-0005-How%20to%20configure%20DeviceNet%20with%20NetTool%20for%20DeviceNet_1.10.pdf


4 When using the serial to NetTools DeviceNet converter it has been observed that 

after a power cycle or initial boot you must attempt to connect to the converter a few 

times if using a USB to serial converter cable.  It will show a timeout error on the first 

couple of attempts. 

4 When downloading a scan list to the M3-61A, make sure you first place it in idle 

mode, then do the scan list download, return to either set mode to run and/or cycle 

power.  It has been observed that some DeviceNet Clients need power cycling of either 

the master and/or slave after configuration changes.   

Configuration of M3-61A Within the 5300 Controller 

 

After all of the network device characteristics have been set up on the M3-61A, the 

Model 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 M3-61A in the Model 5300 rack requires its own file.  Creation 

of this file is covered in a later chapter, 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 DeviceNet I/O into the 

Model 5300 controller.  Note that DeviceNet 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 Model 5300 

CPU and the M3-61A.  There are 256 of these registers per M3-61A. 

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

Configuration File Storage section found at the end of Chapter 7: XML 

Configuration File & I/O Declarations). 

 



 

This section includes installation instructions for the HMS Anybus-

NetTool-DN-D toolset.  It should be used in addition to the instructions 

provided by HMS and/or as a reference should questions arise.  Screen 

captures of each installation step are provided to simplify the process.  

Additionally the importing of an EDS file is covered as well as initially 

going online to a DeviceNet network.   

 

The Anybus-NetTool-DN-D is designed for use with Anybus-M Embedded cards or 

Anybus X-gateways with DeviceNet Scanner. Functions include full scanner and adapter 

configuration, on/off line configuration, online diagnostics, auto EDS file generator and 

online parameter editor. Anybus-NetTool-DN-D includes an RS232<->DeviceNet 

adapter. This adapter makes it possible to connect a serial port from a PC to the 

DeviceNet network and configure and monitor DeviceNet nodes remote from any point 

on the DeviceNet network.  

 

Installation 

 

Insert the CD into the PC drive.  Explore the files on the drive and double click the 

Anybus NetTools Setup Icon: 

 

: 



 
 

The package will begin to prepare for installation: 

 

 



 

Click Next on the Welcome screen, accept the license and click Next once again: 

 

 
 

 






































































































































































