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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 purchaser’s 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. 
 
EtherNet/IP™ is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA) 

 

Model Number Hardware Revision Firmware Revision 
M3-61D 

 
All Revisions >= M361DV0104 

>= BF5300V059048 
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Overview 

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 and 
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 HMS’s large engineering staff that is focused on updating the fieldbus interfaces 
and making sure they are in compliance with the applicable ratings agencies. 

M3-61D EtherNet/IP Slave Module 
 
The M3-61D module provides EtherNet/IP Slave support for the 5300 series controller.  
This includes the ability to access all digital, analog IO, and up to 50 general registers. 

CHAPTER 

1 

���� ����



M3-61D EtherNet/IPTM Slave Module 
 

Control Technology Corporation 
Document 951-536104-0001                                                                                         0708     

6

Both polled (cyclic) and explicit messaging is supported with multiple Slave cards as 
well as Master/Slave configurations.     

Front Panel 
 

 

LED – NS, Network Status, green - online, flashing green - no connection, red – 
duplicate IP address, red flashing – timeout on one or more connections. 
LED – LNK, Link, Network cable is connected and signal present (green). 
LED- ACT, Activity, pulses (green) as network activity is detected. 
LED – 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 – 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 ‘get anybus 
info’  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 – 8 pin telco for EtherNet/IP network connection 
 

 

 



M3-61D EtherNet/IPTM Slave Module 
 

Control Technology Corporation 
Document 951-536104-0001                                                                                         0708     

7

EtherNet/IPTM  

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: 
 
• Port 2222 (I/O Data) 
• Port 41818 (Encapsulated CIP messages) 
 
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. 
 

� � Rockwell Automation PLCs uses the first four bytes consumed by a device defined 
for status information.  This status information is not defined in the EtherNet/IP 
specification, but all currently available  PLCs have this implementation.  By default, 
these four I/O bytes are parsed off and ignored.  
 

HMS AnyBus-S 
 
The M3-61D uses the HMS AnyBus-S 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 
Product type - 12 0x000C 
Product code - 2 0x0002 
Product name AnyBus-S 

EtherNet/IP 
- - 
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The ANYBUS® S EtherNet/IP follows the EtherNet/IP standard that has been developed 
by ODVA. The module operates according to the communication adapter profile (device 
type 2, see EtherNet/IP specification for more information).  
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Interface Basics 

The M3-61D must be configured prior to operation.  This consists of 
setting the network IP Address via dip switches and/or ‘ethcfg.cfg’  file 
(Ethernet configuration).  Additionally it may be desirable to change the 
default password protection for ftp and telnet access. 

It will also be necessary to setup the master scanner configuration using 
a PC, as well as a tool such as RSNetworx for EtherNet/IP 

(http://www.rockwellautomation.com/rockwellsoftware/design/rsnetworx/) and device 
specific EDS (Electronic Data Sheet) files.  The PC is attached to the network and 
communicates with an EtherNet/IP Master, setting up the proper scan list of devices.  A 
configurator (RSNetworx) is used to define how the data received from the remote M3-
61D is transferred and how it is mapped into memory, hence assigned as I/O registers.  In 
this chapter we will review the basic architecture of the M3-61D as it operates within the 
5300 system.  Then in Chapter 4 we will cover an actual example. 

Basic Architecture 
 
The M3-61D EtherNet/IP Slave operates asynchronously to the main 5300 controller, 
constantly updating IO information as it is collected from the controller backplane.  In 
addition to its HMS AnyBus-S 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-S EtherNet/IP data, and that observed by the controller, as well as 
all of the local register access.  The AnyBus-S board handles the mapping of explicit 
messages to the IO area, as detailed in Chapter 5. 
 
There is a dual port memory device that exists between the Anybus-S and the ARM7 
processor.  Mapping of data by the EtherNet/IP Master and Configurator references this 
dual port memory.  It is split into 3 sections.  The first is for all Digital and Analog 
Inputs, data produced.  The second is for all Digital and Analog Output access, data 
consumed. The third is for local register access, parameters.  All Digital and Analog data 
are scanned while register access is by explicit message only. 
 
Data is mapped into the Anybus-S dual port memory based upon the positioning of 
modules in the 5300 rack as well as the module type.  First all digital data is presented, 
followed by analog.  Remaining space is consumed by registers with the total of IO and 
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registers limited to 512 bytes.  As an example 1024 inputs would consume the first 128 
bytes of memory (1024/8), 32 analog inputs would then take up 32 *  4 bytes/analog, or 
128 bytes, leaving 256 bytes for local registers.  Up to 50 local registers are allowed, 
consuming 200 bytes.  The remaining 56 bytes would not be used.  If a larger number of 
analog IO were present in the controller then the total number of local registers would be 
reduced to conform to the memory limitations.  In some cases this could result in < 50.  
The telnet ‘get anybus info’  command can be used to determine what is available. 
 
When placing the M3-61D module in the controller rack, all local IO modules to the left 
will be available for EtherNet/IP Slave access.  Those modules to the right will remain 
local only and not be available to the Master on the network, allowing the isolation of 
both local and public IO on an EtherNet/IP network.  This is also important given that if a 
Quickbuilder program changes an output value the remote EtherNet/IP Master will not be 
aware of it.  When writing with a EtherNet/IP Master the existing previous data from a 
M3-61D is checked against the new data and only written if a change occurs.  In a mixed 
Master/Slave environment (both cards installed in the 5300) only the local IO is reported 
by the EtherNet/IP Slave.  Remote IO available to the Master card is ignored. 
 
An Example of potential conflict would be if the EtherNet/IP Master set an analog output 
to 1000, then the Quickbuilder program set the same analog output to 2000.  If the Master 
wrote a 1000 again the analog output would not be updated since from a M1-61D 
perspective that was the previous value (knows nothing of the application program 
change).  If a 1001 were written it would have been modified.  The local registers can be 
used as a communications mechanism or flag to the Master should this be needed. 
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EtherNet/IP Network Setup Overview 

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.  
 
 
 

Installation 
 
Hardware Installation: 
 

1. IP Address - The M3-61D 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 an IP Address must be assigned by your IT department and 
the board configured.  Reference the next section on IP Address Assignment. 

2. 5300 Rack Placement – The M3-61D must be installed in a slot after any M3-40 
series modules, thus keep M3-40 modules to the left of the M3-61D 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 M3-61D 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 M3-61D EtherNet/IP Slave 
module installed in slot 6: 
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Note that the boards installed in slots 1 to 4 are public on the EtherNet/IP network with 
the following produced/consumed data: 
 
M3-20C:  2 bytes produced (16 inputs/8), 2 bytes (16 outputs/8) consumed. 
M3-31A:  64 bytes produced (16 inputs *  4 bytes per value). 
M3-32B:  64 bytes consumed (16 outputs *  4 bytes per value). 
 
Total Produced = 68 bytes. 
Total Consumed = 68 bytes. 

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 
controller’s: 
 
Username:  admin 
Password:   BlueFusion 
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Discussion of the password and Ethernet configuration files is available in greater detail 
on HMS’s website: 
 
http://www.anybus.com/upload/73-6398-ABS-EIP_1_52.pdf 
 
Page 3-2, summarized below: 
 

 
 
IP Security, among other features, are also available but beyond this discussion, reference 
the HMS  “Fieldbus Appendix:  Anybus-S EtherNet/IP”  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). 
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The password is maintained in a separate file on the M3-61D’s file system, 
\pswd\ad_pswd.cfg.   
 
File Format: 

The format of these files are as follows: 
Username1:Password1 
Username2:Password2 
Username3:Password3 

 

� � Note that when referencing the HMS manual, internal web server, ModbusTCP, 
HICP, and ARP Gleaning, have been disabled. 
 

Master Configuration 
 
Additional configuration information of a 5300 controller, with an M3-61D module is 
available in the M3-61C manual, Appendix A.   

Controller IO Mapping 
 
Chapter 5 discusses how IO is mapped for explicit messaging.  With regards to polling all 
digital is reported first, then analog: 
 
RX bytes, produced: 
struct 
{  
 unsigned char digitalIn[Number of digital inputs / 8]; 
 int analogIn[Number of analog inputs]; 
}  IOInputs; 
 
TX bytes, consumed: 
struct 
{  
 unsigned char digitalOut[Number of digital outputs / 8]; 
 int analogOut[Number of analog outputs]; 
}  IOOutputs; 
 

Administrative Screen EtherNet/IP Window 
 
The 5300 can be accessed via telnet or a serial port in order to access the standard 
Remote Administrative screen.  From this screen general node status and version 
information can be obtained.  The command to retrieve this information is ‘get anybus 
info’ .  Upon execution something similar to below will appear for each network module 
installed, in this example a slave is in slot 6: 
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CONTROL INFO: 
 
XML Config Ver – This is the XML module configuration file version that is currently 
installed.  0x0000 means there is no XML configuration file installed.  By default none is 
needed for the standard configuration. 
 
Avail Heap Mem – 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 – The number of tags defined in the XML configuration file.  Not 
presently used on the M3-61D module. 
 
Active Exp Msgs – Not used on the M3-61D. 
 
Mod Ver – Anybus Module version.  Note that it must be 0x3601 or greater, representing 
V1.36. 
 
Fbus Ver  – Same as ‘Mod Ver’ . 
 
Control LED [ ] -  Byte array of the 4 large LED’s 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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LED Module Status (MS): 

 
LED Network Status (NS): 
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Module Status – 
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FIELDBUS INFO: 
 
IP Address – Standard network IP address that is currently assigned to the EtherNet/IP 
board.�
 
Subnet Address – Standard network Subnet address that is currently assigned to the 
EtherNet/IP board.�
 
Gateway Address – Standard network Gateway address that is currently assigned to the 
EtherNet/IP board.  0.0.0.0 means not routable.�
 
DNS Pri Addr  – Primary DNS server address for IP name resolution. 
 
DNS Sec Addr  – Secondary DNS server address for IP name resolution. 
 
MAC ID  – Unique identifier assigned to the EtherNet/IP card. 
 
Ethernet Link Status –�
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Ethernet IP Status – �

 
 

Total DIN – Total number of digital inputs that this card reports on the network. 
 
Total DOUT – Total number of digital outputs that this card reports on the network. 
 
Total AIN – Total number of analog inputs that this card reports on the network. 
 
Total AOUT – Total number of analog outputs that this card reports on the network. 
 
Total REGIN – Total number of local registers that a remote EtherNet/IP Master may 
read from.  It is also the last mapped parameter input attribute, Class B0h. 
 
Total REGOUT – Total number of local registers that a remote EtherNet/IP Master may 
write to.  It is also the last mapped parameter output attribute, Class B1h. 
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Explicit Messaging Access 

All M3-61D data may be accessed on demand, by using explicit 
messages.  There are some unique features when using explicit 
messages, for example being able to access only the digital IO, analog 
IO, or individual registers.  When scanning all IO is accessed as a block.  
In general the M3-61D follows the CIP Object implementation defined 
by the HMS Industrial Networks Anybus-S module: 

 
http://www.anybus.com/upload/73-6398-ABS-EIP_1_52.pdf 
 
The following sections detail the areas that have been customized for the M3-61D. 

Assembly Object, Class 04h  - Input Data 
 
The Assembly Object can be used to read or write blocks of digital and analog IO.  
Instances 64h to 66h are for input data (produced). 
 
Instance 64h – 
 
Attribute Access Name Type Description 
3 Get Digital/Analog 

Inputs 
Structure of Digital 
USINT and Analog 
DINT (signed 32 bit) 

5300 Digital 
and Analog 
Input data 

 
Structure construct for Instance 64h data is as follows: 
struct 
{  
 unsigned char digitalIn[Number of digital inputs / 8]; 
 int analogIn[Number of analog inputs]; 
}  IOInputs; 
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Instance 65h –  
 
Attribute Access Name Type Description 
3 Get Digital Inputs Array of Digital USINT 5300 Digital 

Input data 
 
Array construct for Instance 65h data is as follows: 
 unsigned char digitalIn[Number of digital inputs / 8]; 
 
Instance 66h – 
 
Attribute Access Name Type Description 
3 Get Analog Inputs Array of Analog DINT 

(signed 32 bit) 
5300 Analog 
Input data 

 
Array construct for Instance 66h data is as follows: 
 int analogIn[Number of analog inputs]; 

Assembly Object, Class 04h  - Output Data 
 
The Assembly Object can be used to read or write blocks of digital and analog IO.  
Instances 96h to 98h are for output data (consumed). 
 
 
Instance 96h – Output 1 (#18/19) 
 
Attribute Access Name Type Description 
3 Get/Set Digital/Analog 

Outputs 
Structure of Digital 
USINT and Analog 
DINT (signed 32 bit) 

5300 Digital 
and Analog 
Output data 

 
Structure construct for Instance 96h data is as follows: 
struct 
{  
 unsigned char digitalOut[Number of digital outputs / 8]; 
 int analogOut[Number of analog outputs]; 
}  IOOutputs; 
 
Instance 97h – 
 
Attribute Access Name Type Description 
3 Get/Set Digital Outputs Array of Digital USINT 5300 Digital 

Output data 
 
Array construct for Instance 65h data is as follows: 
 unsigned char digitalOut[Number of digital outputs / 8]; 
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Instance 98h – 
 
Attribute Access Name Type Description 
3 Get/Set Analog Outputs Array of Analog DINT 

(signed 32 bit) 
5300 Analog 
Output data 

 
Array construct for Instance 66h data is as follows: 
 int analogOut[Number of analog outputs]; 

Parameter Data Input Mapping Object, Class B0h 
 
Parameter data input references the local registers that can be accessed both by the 5300 
controller (variant array 36825) and by the EtherNet/IP network.  Class B0h/Instance 01h 
is for reading the registers.  Note that Attribute 48/49 allows for a block read of the 
registers.  Attribute 50 is used to access the 5300 controller register access structure. 
 
Instance 01h 
 
Attribute Access Name Type Description 
1 Get Local Register 1 DINT (signed 32 bit) Local Register 
2 - 47 Get Local Register 2-47 DINT (signed 32 bit) Local Register 
48 Get Local Registers 1-

25 
Array of 25 DINT 
(signed 32 bit) 

Local Register 
Block Low 

49 Get Local Registers 26-
50 

Array of 25 DINT 
(signed 32 bit) 

Local Register 
Block High 

50 Get Controller register 
access structure 

Structure block Controller 
register access 
information 

 
Attribute 50 Structure: 
 
typedef struct __attr ibute__ ((__packed__))   // 3 ints, 6 bytes 
{  

// REGISTER 48 
 unsigned shor t regnum; // Register to access 
 unsigned char  offset;    // Offset into local register array, with 0 first local register 
 unsigned char  reserved;  

// REGISTER 49 
 unsigned shor t row; // Row if neede,d (Variant only, else 0) 
 unsigned shor t col; // Column if needed, (Variant only, else 0) 

// REGISTER 50 
 unsigned char  qty; // Number of registers to access, on completion bit 7 is set 
 unsigned shor t type; // Data type, VARIANT INTEGER, VARIANT FLOAT, VARIANT 

// DOUBLE, BIT15 for write, BIT14 increment column 
 unsigned char  count; // Incrementing counter for each operation, change of state causes  

// execution 
}  REG_ACCESS; 
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Parameter Data Output Mapping Object, Class B1h 
 
Parameter data output references the local registers that can be accessed both by the 5300 
controller (variant array 36825) and by the EtherNet/IP network.  Class B1h/Instance 01h 
is for writing the registers.  Note that each Attribute 1 to 50, references an individual 
register for writing. 
 
Instance 01h 
 
Attribute Access Name Type Description 
1 Get/Set Local Register 1 DINT (signed 32 bit) Local Register 
2-49 Get/Set Local Register 2-49 DINT (signed 32 bit) Local Register 
50 Get/Set Controller register 

access structure 
Structure block Controller 

register access 
information 

 
Note that writing the structure block to register 50 also changes registers 48 and 49. 
 
Attribute 50 Structure: 
 
typedef struct __attr ibute__ ((__packed__))   // 3 ints, 6 bytes 
{  

// REGISTER 48 
 unsigned shor t regnum; // Register to access 
 unsigned char  offset;    // Offset into local register array, with 0 first local register 
 unsigned char  reserved;  

// REGISTER 49 
 unsigned shor t row; // Row if neede,d (Variant only, else 0) 
 unsigned shor t col; // Column if needed, (Variant only, else 0) 

// REGISTER 50 
 unsigned char  qty; // Number of registers to access, on completion bit 7 is set 
 unsigned shor t type; // Data type, VARIANT INTEGER, VARIANT FLOAT, VARIANT 

// DOUBLE, BIT15 for write, BIT14 increment column 
 unsigned char  count; // Incrementing counter for each operation, change of state causes  

// execution 
}  REG_ACCESS; 
 
Attribute 50 is used to move registers either into (read) or out of (write) the EtherNet/IP 
Slave module.  Thus a user would first use explicit messages to load the local registers as 
desired and then write to Attribute 50 with the appropriate information configured.  
Access to Class B0h, Instance 01h, Attribute 50 is done to polled bit 7 of the qty to verify 
completion.  Also the count member should match that which was written to Class B1h.  
The count member must be incremented to initiate a transaction (causes change of state). 
 

Register Object, Class C0h  - Input Data 
 
The Register Object can be used to read of 5300 Registers, including variants.  Only 
service requests ‘Get Member’  (0x18) and ‘Set Member’  (0x19) are supported. 
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Instance 01h – 
 

Attribute Access Name Call Parameters Return Type Description 
1 Get Register Structure of  

REG_ATTRI BUTE_ACCESS 
 

Structure of 
UCMM_READ_RESPONSE 
 

Read a 
register block 

 
‘Get Member’  UCMM parameters: 
 
st r uct    / /  14 byt es 
{  
 unsi gned shor t  r egnum;  / /  r egi st er  t o access 
 unsi gned shor t  r ow;  / /  Row i f  var i ant ,  el se 0 
 unsi gned shor t  col ;  / /  Col umn i f  var i ant ,  el se 0 
 unsi gned shor t  r owi nc;  / /  Row i ncr ement or  i f  var i ant ,  el se 0 
 unsi gned shor t  col i nc;  / /  Col umn i ncr ement or  i f  var i ant ,  el se 0 
 unsi gned shor t  qt y;  / /  Number  of  r egi st er s t o access 
 unsi gned shor t  t ype;  / /  Dat a t ype,  VARI ANT I NTEGER ( 0x0001) ,   
    / /    VARI ANT FLOAT ( 0x0008) ,  VARI ANT DOUBLE ( 0x0010)  
}  REG_ATTRI BUTE_ACCESS;  
 

Response: 
st r uct    / /  14 byt es 
{  
 REG_ATTRI BUTE_ACCESS access;  / /  r egi st er  access i nf or mat i on wi t h qt y set   

/ /  t o number  r ead.  
unsi gned shor t  r esul t ;   / /  RETVAL r esul t ,  0 i f  no er r or  

 uni on    / /  Ar r ay of  qt y r egi st er  i t ems of  t ype r equest ed 
{  
 i nt  i Val [ ?] ;  
 f l oat  f Val [ ?] ;  
 doubl e dVal [ ?] ;  
}  dat a;  

}  UCMM_READ_RESPONSE;  

 

Register Object, Class C0h  - Output Data 
 
The Register Object can be used to write blocks of 5300 Registers, including variants.  
Only service requests ‘Get Member’  (0x18) and ‘Set Member’  (0x19) are supported. 
 
Instance 01h – 
 

Attribute Access Name Call Parameters Return Type Description 
1 Set Register Structure of  

UCMM_WRI TE_REQUEST 
 

Structure of 
UCCM_WRI TE_RESPONSE 
 

Write a 
register block 

 
‘Set Member’  UCMM parameters: 
 
st r uct    / /  14 byt es 
{  
 unsi gned shor t  r egnum;  / /  r egi st er  t o access 
 unsi gned shor t  r ow;  / /  Row i f  var i ant ,  el se 0 
 unsi gned shor t  col ;  / /  Col umn i f  var i ant ,  el se 0 
 unsi gned shor t  r owi nc;  / /  Row i ncr ement or  i f  var i ant ,  el se 0 
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 unsi gned shor t  col i nc;  / /  Col umn i ncr ement or  i f  var i ant ,  el se 0 
 unsi gned shor t  qt y;  / /  Number  of  r egi st er s t o access 
 unsi gned shor t  t ype;  / /  Dat a t ype,  VARI ANT I NTEGER ( 0x0001) ,   
    / /    VARI ANT FLOAT ( 0x0008) ,  VARI ANT DOUBLE ( 0x0010)  
}  REG_ATTRI BUTE_ACCESS;  
 
st r uct    
{  
 REG_ATTRI BUTE_ACCESS access;  / /  r egi st er  access i nf or mat i on wi t h qt y set   

/ /  t o number  wr i t e.  
uni on    / /  Ar r ay of  qt y r egi st er  i t ems t o wr i t e 
{  
 i nt  i Val [ ?] ;  
 f l oat  f Val [ ?] ;  
 doubl e dVal [ ?] ;  
}  dat a;  

}  UCMM_WRI TE_REQUEST;  

 
Response: 
st r uct    / /  16 byt es 
{  
 REG_ATTRI BUTE_ACCESS access;  / /  r egi st er  access i nf or mat i on wi t h qt y set   

/ /  t o number  wr i t t en.  
unsi gned shor t  r esul t ;   / /  RETVAL r esul t ,  0 i f  no er r or  

 
}  UCMM_WRI TE_RESPONSE;  
 
 

Register Object, Class C0h  - RETVAL result Status Codes 
 
 
t ypedef  enum   
{  
        SUCCESS                 = 0,  
        ERROR_I LLEGAL_I NST      = 1,   / *  i l l egal  i nst r uct i on opcode * /  
        ERROR_CORRUPT           = 2,   / *  cor r upt  pr ogr am dat a * /  
        ERROR_NO_STEP           = 3,   / *  dest .  st ep doesnt  exi st  * /  
        ERROR_BAD_THUMB         = 4,   / *  bad dat a f r om t humbwheel  * /  
        ERROR_NO_STEP_1         = 5,   / *  st ep#1 doesnt  exi st  * /  
        ERROR_MAX_TASKS         = 6,   / *  t oo many t asks * /  
        ERROR_NO_STEPPER_MOTOR  = 7,   / *  no such st eppi ng mot or  # * /  
        ERROR_STEPPER_NOT_READY = 8,   / *  st eppi ng mot or  not  r eady * /  
        ERROR_NOT_PROF          = 9,   / *  st eppi ng mot or  not  pr of i l ed* /  
        ERROR_NO_SERVO          = 10,  / *  no such ser vo # * /  
        ERROR_SERVO_NOT_READY   = 11,  / *  ser vo not  r eady * /  
        ERROR_SERVO             = 12,  / *  ser vo er r or ,  n. e. c.  * /  
        ERROR_NO_REG            = 13,  / *  no such r egi st er  exi st s * /  
        ERROR_NO_COL            = 14,  / *  no such dat a t abl e col  * /  
        ERROR_NO_ROW            = 15,  / *  no such dat a t abl e r ow * /  
        ERROR_NO_PROTO          = 16,  / *  no such pr ot ot ype boar d * /  
        ERROR_SAMPLE_T          = 17,  / *  i l l egal  sampl e t i me * /  
        ERROR_NO_AI N            = 18,  / *  no such anal og i nput  # * /  
        ERROR_NO_AOUT           = 19,  / *  no such anal og out put  # * /  
        ERROR_NO_DI SP           = 20,  / *  no such di spl ay # * /  
        ERROR_DI G_I NP           = 21,  / *  no such di gi t al  i nput  # * /  
        ERROR_DI G_OUT           = 22,  / *  no such di gi t al  out put  # * /  
        ERROR_NO_THUMB          = 23,  / *  no such t humbwheel  # * /  
        ERROR_I LLEGAL_VAL       = 24,  / *  i l l egal  ( dat a t abl e)  val ue * /  
        ERROR_XMI T              = 25,  / *  t r ansmi t t er  busy * /  
        ERROR_DI V_ZERO          = 26,  / *  di v i de- by- zer o er r or  * /  
        ERROR_OO_RANGE          = 27,  / *  gener i c dat a- out - of - r ange * /  
        ERROR_HARDWARE          = 28,  / *  har dwar e f aul t  * /  
        ERROR_NET_ACCESS        = 29,  / *  net wor k access pr obl em * /  
        ERROR_NET_TI MEOUT       = 30,  / *  net wor k access t i meout  * /  
        ERROR_NET_BUSY          = 31,  / *  net wor k access busy * /  
        ERROR_NET_RQST_LOST     = 32,  / *  net wor k r equest  l ost  * /  
        ERROR_NET_BAD_RESPONSE  = 33,  / *  net wor k bad r esponse * /  
        ERROR_NET_BAD_MSG       = 34,  / *  net wor k bad r et ur n message * /  
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        ERROR_NO_COMM_PORT      = 35,  / *  no such communi cat i ons por t  * /  
        ERROR_COMM_PROTOCOL     = 36,  / *  er r or  i n r equest / r epl y handshake * /  
        ERROR_NO_FLAG           = 37,  / *  bad f l ag number  sel ect ed * /  
        ERROR_NO_DELAYTI MER     = 38,  / *  bad del ayt i mer  sel ect ed * /  
        ERROR_OUT_OF_SOFTCNTRS  = 39,  / *  Out - of - sof t count er s * /  
        ERROR_AI N_SCALI NG       = 40,  / *  Er r or  i n f et chi ng or  cal cul at i ng anal og  

scal i ng * /  
 
        ERROR_NOT_CALI BRATED    = 41,  / *  Anal og st i ck not  cal i br at ed,  l at er  ser vo t oo * /  
 ERROR_ATMEL_I SP   = 42,  / *  pr obl em pr ogr ammi ng At mel  chi p  * /  
 ERROR_FI LE_OPEN = 43,  / *  er r or  t r y i ng t o open f i l e r equest ed,  not  exi st ? * /  
 ERROR_FI LE_FGETS       = 44,  / *  f get s r et ur ned nul l  poi nt er ,  not  f ound * /  
 ERROR_MALLOC  = 45,  / *  mal l oc f ai l ed * /  
 ERROR_ANALOG_NOT_READY = 46,  / *  Anal og st i ck not  r espondi ng* /  
 ERROR_AOUT_SCALI NG     = 47,  / *  Er r or  i n f et chi ng or  cal cul at i ng anal og scal i ng * /  
        ERROR_I NVALI D_PCA     = 48,  / *  I l l i gal  bui l d of  an At mel  boar d.  * /  
 ERROR_VI RTUALI O_CONNECTI ON = 49,   / *  Lost  connect i on wi t h Vi r t ual  Cont r ol l er  * /  
        ERROR_TASK = 50,  
        ERROR_TASK_STATUS = 51,  
        ERROR_DELAY_REJECTED = 52,  / *  Ti me del ay not  accept ed 
                             not  necessar i l y an er r or  * /  
        ERROR_I OACCESS = 53,        / *  Er r or  Accessi ng Har dwar e I / O * /  
        ERROR_I ODRI VER = 54,        / *  Gener i c Er r or  i n I ODRI VER * /  
        I NVALI D_PARAMETER = 55,     / *  I nval i d par amet er  was passed,  shoul d never  occur  * /  
        ERROR_EXT_DATA_DESC = 56,           / *  I nval i d ext ended dat a descr i pt or  * /  
        ERROR_SPI _OVERRUN = 57,  
        ERROR_SPI _TI MEOUT = 58,  
 ALTERNATE_ERROR_I LLEGAL_I NST = 59,  / /  Use t hi s i nst ead of  1 si nce success  

/ /  can be 1 or  0 dependi ng wher e used 
 
 ERROR_FTP_DI SCONNECT = 60,   / /  at t empt ed t o connect  on somet hi ng al r eady connect ed 
 ERROR_FTP_CONNECT = 61,      / /  at t empt ed FTP Cl i ent  oper at i on but  not  connect ed 
 ERROR_FTP_COMMAND = 62,      / /  Gener al  FTP command f ai l ed 
 ERROR_LOST_EXPANSI ON = 63,   / /  Lost  Expansi on dur i ng oper at i on 
 ERROR_NOT_SET = 64,   / /  Used f or  dual  por t  t o set  er r or  t o not  def i ned yet  
 ERROR_I O_DUALPORT_UNDEFI NED = 65,     / /  Dual por t  devi ce on I O bus I D seen but   

/ /  cpu not  r unni ng. . .  
 
  ERROR_NOT_DEFI NED = 66,  / *  Vi r t ual  t abl e f unct i on cal l  not  def i ned * /  
 
  / /  I nt er nal  bel ow 
        END_OF_STEP = 67,             / *  Code t o i ndi cat e " End of  St ep"  was f ound,  
                                         not  an er r or .  * /  
        END_ALL_TASKS =68,           / *  Code t o i ndi cat e l ast  t ask has  
                                         successf ul l y compl et ed.  * /  
  ERROR_NO_COUNTER = 69 
}  RETVAL / *  Ret ur n Val ue * / ;  
 



M3-61D EtherNet/IPTM Slave Module 
 

Control Technology Corporation 
Document 951-536104-0001                                                                                         0708     

30

 
 
 
 
 
 
 
 
 

Blank 
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Special Register Features 

As with the M3-61C EtherNet/IP Master Module, special registers are 
available on the M3-61D.  This consists of a general storage area for 
shared EtherNet/IP remote mapped 32 bit data.  
   
 
 

High Speed Dualport Registers 
 
Up to 49 general purpose registers are available which are shared between the 
EtherNet/IP Network and the 5300 application program (register 50 is special purpose).  
From a EtherNet/IP network perspective these registers are accessed by explicit messages 
as parameter data, reference the previous Chapter.  From a 5300 application program 
perspective this register area is accessed via Variant array 36825.  This is a two 
dimensional array with the row reflecting the module number (0 = first), and the column 
being the register number (0 = first).  Thus 36825[0][0] would be the first special register 
on the first EtherNet/IP module, 36825[0][1] would be the second, etc.  Each Anybus 
Network board in the system represents the row number.  Thus if the slave is the first 
board it would have a row index of 0. 
 
The declared data type must match that of the application program, 
VARIANT_INTEGER (BIT0) or VARIANT_FLOAT (BIT3).  Quickstep is limited to 
VARIANT_INTEGER.  In most EtherNet/IP applications only the integer type will be 
used, stored in little endian format. 

High Speed Dualport Register 48-50 
 
Local registers 48 to 50 can be used to form a structure that has special functionality 
when accessed remotely by EtherNet/IP (reference class B0/B1h in previous chapter).  It 
can be used to move data in and out of registers 1 to 47, to/from the controller registers as 
a single or block access.  Register 48 to 50 consume 12 bytes with the following 
structure, last byte (count) being a trigger to start the operation: 
 

CHAPTER 

6 

���� ����
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typedef struct __attr ibute__ ((__packed__))   // 3 ints, 6 bytes 
{  

// REGISTER 48 
 unsigned shor t regnum; // Register to access 
 unsigned char  offset;    // Offset into local register array, with 0 first local register 
 unsigned char  reserved;  

// REGISTER 49 
 unsigned shor t row; // Row if neede,d (Variant only, else 0) 
 unsigned shor t col; // Column if needed, (Variant only, else 0) 

// REGISTER 50 
 unsigned char  qty; // Number of registers to access, on completion bit 7 is set 
 unsigned shor t type; // Data type, VARIANT INTEGER, VARIANT FLOAT, VARIANT 

// DOUBLE, BIT15 for write, BIT14 increment column 
 unsigned char  count; // Incrementing counter for each operation, change of state causes  

// execution 
}  REG_ACCESS; 
 

VARI ANT_I NTEGER  BI T0 
VARI ANT_FLOAT  BI T3 
VARI ANT_DOUBLE  BI T4 

 
As an example, assume we want to read registers 200 to 203 into the local registers, 
starting with an offset of 0.  This would be done by setting the structure as follows and 
writing to Class B1h, Instance 01h, Attribute 50: 
 
regnum  – 200 // Controller register number would like to begin access on 
offset   – 0 // 0 based, this being first local register 
reserved  – 0 
row   – 0 // Not used, set to 0 
col   – 0 // Not used, set to 0 
qty   - 4 // 8, number of registers to move 
type   – 1 // VARIANT_INTEGER, BIT15 clear for read, BIT14 clear since 

   not Variant. 
count  - 9 // Increment previous value, change triggers the reading of the  

// other registers (48/49).  9 is an arbitray value, just has to be  
// different than what is currently in register 50. 
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CTCMON can be used to verify what data is present in the registers to be read: 
 

 
 

The RSNetworx Class Instance Editor can then be used to create an explicit message with 
the structure data: 
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To check for completion verify that the ‘qty’  field has bit 7 set, 0x84 below: 

 
 
To view the register results in the local registers use attribute 48 to read the lower 25 
registers as a single block, note the values in the first 4 registers: 
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Note:  Also reference Chapter 5, Register Object, class 0xC0, for an alternative method 
of direct 5300 register access, from an explicit message. 
 
 
 
 


