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1 Introduction 
 
This technical brief provides information for configuring an Allen-Bradley (AB) PLC to 
communicate via Ethernet/IP to the KCM or K-Vision.  This document supplements 
other K-Tron K-Link related manuals to provide specific help with this network 
configuration. 
 
The user must be familiar with the Allen-Bradley RSLogix work environment and 
capabilities.   The user is also referred to the references provided in section 3 for 
additional information on setting up host communications. 

2 Compatibility 
 
Not all AllenBradley PLCs that include Ethernet/IP will communicate with the KCM or 
K-Vision.  The PLC must also support either:  

1) “Ethernet/IP I/O Data Exchange” or  
2) “Ethernet/IP Generic CIP Messaging”, which is also known as “Ethernet/IP 

Explicit Messages (EEM)”. 
 
PLC Family Compatible Descriptions 
ControlLogix & CompactLogix YES Supports both “Ethernet/IP I/O Data Exchange” and 

“Ethernet/IP Explicit Messages (EEM)” 
SLC 5/05 
(Requires firmware OS501 

Series C FRN 10 or later) 

YES Supports only “Ethernet/IP Generic CIP Messaging”, 
aka “Ethernet/IP Explicit Messages (EEM)” 

MicroLogix 1100 & 1440 
(For other models check with 
Allen-Bradley to see if “Generic 
CIP Messaging” is available) 

YES Supports only “Ethernet/IP Generic CIP Messaging”, 
aka “Ethernet/IP Explicit Messages (EEM)” 

PLC-5 NO No support 
 

3 Equipment Necessary 
1. Allen-Bradley compatible PLC. 
2. KCM or K-Vision with Ethernet/IP host interface card 

4 References 
 

1. K-Tron document 0590020612-EN, KCM Protocol Manual 
2. K-Tron document 0590020611-EN, KCM_KSL_KVS_Smart K-Link Design 
3. K-Tron document 0590020610-EN, KCM Ethernet Adapter 
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5 KCM and K-Vision Setup 
 
Configuration steps for the KCM and K-Vision are almost exactly identical.   Both must 
have an installed Ethernet Adapter Host board and must use a user defined kgr file or the 
Built-In quick-start kgr file.   A kgr file is a configuration file created by a PC program 
called SmartConfig.   The kgr file defines network settings and also what parameters are 
available for the host to read and write, at what address, and in what format.   
 
One difference between the KCM and K-Vision is the handling of the IP address.  The 
KCM’s ethernet network IP address is the IP address specified in the kgr file plus the 
KCM’s feeder address.   The K-Vision’s network IP address is simply the address entered 
in the kgr file. 
 
The KCM and K-Vision can exchange data in a variety of formats or data types.  This is 
defined in the kgr file on a parameter by parameter basis, and is referred to as the 
parameter’s “Register Type” in SmartConfig.  Many of data types are provide for 
compatibity with older PLCs that do not support IEEE floats.  The AB PLCs used here 
support IEEE floats so only data tyes of “IEEE Float”, “Integer (pass thru)”, “Bitmapped 
Status” and “Bitmapped Command” need to be used.   The data type used should match 
the native data type of the parameter in the KCM or K-Vision.  The native data type for 
parameters is the data type listed in the KCM Protocol Manual.  For each data type it is 
important to setup the kgr file and PLC so both sides agree on the data format. 
 

6 Read and Write Blocks 
 
The Ethernet/IP protocol requires the definition of "blocks" to which data is mapped for 
transfer.   Although multiple blocks can be defined, for most applications it is only 
necessary to define one input and one output block to exchange data.  This is the default 
configuration when a kgr file is created and in most cases should be accepted. 
 
 The I/O Input block size defines the number of data bytes read from the K-Tron K-Link 
card.  The I/O Output block size defines the number of data bytes written to the K-Link 
card.  The maximum I/O Input and Output block sizes are 512 bytes each, for a maximum 
total data exchange of 1024 bytes.  Typically the PLC will complain if the block sizes 
defined in the kgr file do not exactly match the block sizes defined in the PLC. 
 
The PLC reads the I/O Input block from the K-Link card by requesting Input Assembly 
Instance 100 (64 hex).  The data returned corresponds to kgr file registers 0 to 255.  The 
PLC writes the I/O Output block by writing Output Assembly Instance 150 (96 hex).  The 
data is written to kgr file registers 1024 to 1279. 
A note on defining multiple Input or Output Blocks.  In compliance with the 
Ethernet/IP protocol the host adapter board supports creating multiple input and output 
bocks and further classifies them as I/O blocks and Parameter blocks depending on their 
transfer method.  A detailed description of these blocks and how they are accessed is 
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given in SmartConfig help under the topic “DeviceNet/Ethernet/IP Objects”.  If you are 
versed in the functionality of Ethernet/IP and determine that you would like use more 
than one input and output block, feel free to modify the block definitions.   The PLC 
configuration when using more than on block is not discussed here, and in fact K-Tron 
has no experience with the PLC side settings. 
 

6.1 SmartConfig Block Dialog 

This SmartConfig dialog box is used to specify the input and output block sizes and 
network parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2 ControlLogix “Ethernet/IP I/O Data Exchange” 

This ControlLogix5000 dialog box shows configuring a ControlLogix PLC when using 
“Ethernet/IP I/O Data Exchange”.   These settings correspond to reading and writing the 
blocks defined in SmartConfig in the previous section.  This is a K-Vision configuration 
so the IP Adrresses in SmartConfig and the PLC exactly match. 
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6.3 ControlLogix “Ethernet/IP Generic CIP Messaging” 

These ControlLogix5000 dialog boxes show configuring a ControlLogix PLC when using 
“Ethernet/IP Generic CIP Messaging”.   This configuration reads and writes 4 bytes of 
data.  The KCM or K-Vision IP address is entered under the Communications tab. 
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6.4 SLC5/05 “Ethernet/IP Generic CIP Messaging” 

These RSLogix dialog boxes show configuring a SLC5/05 PLC when using “Ethernet/IP 
Generic CIP Messaging”.   The KCM or K-Vision IP address is entered under the 
MultiHop tab. 
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7 Byte Ordering 
 
When computer systems exchange multi-byte data types (such as floats or multi-byte 
integers) they must agree on the byte order of the data bytes in the value. Unfortunately 
there are two standards for byte ordering.  The first standard is called “Little-endian” and 
specifies that the least significant byte of data is in the lowest memory location, and the 
significance of the bytes increase as memory addresses increase.  The second standard is 
called “Big-endian” and is just the opposite; the lowest memory location is the most 
significant and the significance of the bytes decrease as memory addresses increase. 
 

16-bit Integer Byte Order Example 
Memory 
Address 

Value = 1234 hex or 4660 decimal 

Big endian (MSB first) Little-endian (LSB first) 
1 0x12 0x34 
2 0x34 0x12 

 
 
Data in the KCM and K-Vision is internally in the Big-endian format but can be 
converted to Little-endian using settings in the kgr file.  The correct settings depend on 
the PLC.  ControlLogix and CompactLogix PLCs are Little-endian so the kgr file 

must be set appropriately and care must be taken when interpreting bitmapped 

status and alarm registers. 
 

 

Kgr File Byte Order Setting 

Kgr files have a “Byte Order” setting to swap the byte order in 16-bit registers.  The byte 
order can be set to “LS Byte First” or “MS Byte First”.   This setting applies to all the 
registers defined in the kgr file, including the two 16-bit registers that make up a float or 
32-bit bitmapped status registers. 
 

 

 

Kgr File Word Order Setting 

Kgr files have a word order setting for parameters that are defined as floating point 
values.   This setting is made in SmartConfig when the individual register is inserted and 
defined and applies only to that parameter.  The word order can be set to “Normal” or 
“Reversed”. 
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8 IEEE Floats 
 
The IEEE floating point data type is used to exchange many parameters, such as process 
variables Setpoint and Totalizer.    This data type uses 4 bytes (two 16-bit registers).   The 
IEEE standard defines the structure of the number but not the byte order (endian-ness). 
  
The AB PLC requires floats to be in “Little-endian” format.  The KCM and K-Vision are 
natively “Big-endian” and also automatically do a word swap just on floating point 
numbers.  For floats to be exchanged correctly the kgr file must be set to a byte order 

of “LS Byte First” and the individual float parameters set to word order of 

“Normal”.    The floating point Big-endian to Little-endian conversion sequence is show 
below. 
 
 

 
The PLC reads floating point values by copying the appropriate 4 bytes of data from the 
read (I/O input) block received from the KCM or K-Vision into a PLC floating point tag.   
The PLC writes a floating point value by copying 4 bytes from a floating point tag into 
the appropriate bytes of the write (I/O output) block sent to the KCM or K-Vision.  An 
example PLC read is show in the screen shot below. 
 

Float Big-endian to Little-endian Conversion 
Example for 4 bytes of data where ABCD represents the four floating point bytes 
Big-endian:  ABCD 
Converted to Little-endian:  DCBA 
KCM Big-endian Bit# 31 24 22 16 15 8 7 0 

Data A B C D 
Internal Float Word Swap Bit# 15 8 7 0 31 24 22 16 

Data C D A B 
KGR file LS Byte First Swap. 
Result is Little-endian 

Bit# 7 0 15 8 22 16 31 24 
Data D C B A 
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ControlLogix “Ethernet/IP I/O Data Exchange” Float Read: 
Rung 29 shows reading 3 floats, then 9 floats, then 9 floats. 
 

 
 

9 Integers 
 
The Integer data type is used to exchange parameters that do not have fractional parts.   
Examples are SampleTime, AlarmDelay, and HeartBeat.  These values are natively 16-
bits in the KCM and K-Vision.  SmartConfig will allow you to use to registers (32-bits) 
for these parameters, but there is no reason because their range will never exceed 32,768.  
The descriptions in this section assume 16-bit integers. 
 
Like floats, the AB PLC requires integers be in “Little-endian” format.  The KCM and K-
Vision are natively “Big-endian” so the two-bytes within the 16-bit integer must be 
swapped.   In the discussion on IEEE floats is was necessary to have the kgr file set to 
“LS Byte First” for floats to work.   This setting also does the required byte swap for the 
integers.  The byte swap sequence is shown below. 
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The PLC reads 16-bit integer parameters by moving the appropriate 2 bytes of data from 
the read (I/O input) block received from the KCM or K-Vision into a PLC integer tag.  
The PLC writes 16-bit integer parameters by moving 2 bytes from an integer tag into the 
appropriate 2 byes of the write (I/O output) block sent to the KCM or K-Vision.  An 
example read and write is shown below. 
 
ControlLogix “Ethernet/IP I/O Data Exchange” Integer Read And Write 
Rung 32 shows writing two integers.   Rung 33 shows reading two integers. 

 
 
 

16-Bit Big-endian to Little-endian Conversion 
Example for 2 bytes of data 
Big-endian: AB 
Converted to Little-endian: BA 
KCM Big-endian Bit# 15 8 7 0 

Data A B 
KGR file LS Byte First Swap. 
Result is Little-endian 

Bit# 7 0 15 8 
Data B A 
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10 Bitmapped Registers 
 
The KCM and K-Visions use bitmapped status and bitmapped command registers.  
Bitmapped Status registers are read by the PLC and have individual bits set or cleared 
corresponding to alarm or status conditions of the unit.  Bitmapped Command register are 
written by the PLC and have individual bits defined to trigger an action on the unit. 
 
The Endian-ness of the PLC also affects bitmapped registers.  For example, if you 
imagine a Big-endian system having a 32-bit bitmapped parameter where bit zero is 
defined to have a particular meaning.   If this 32-bit value is transferred to a Little-Endian 
system and no byte swapping is performed, what was bit 0 on the Big-endian system 
becomes a different bit (actually bit 24) on the Little-endian system.  
 
There are two types of bitmapped status registers:  Predefined Bitmapped Status 
Parameters and User-Defined Bitmapped Status Registers. 
 
Bitmapped Status Parameters.  These registers are 32-bits and have predefined bit 
definitions as given in the KCM protocol manual.  The most common two are the 
parameters “Condensed Process Status - PSR” or “Condensed Alarm Status -ASR”.  
These are added to the kgr file by just inserting the parameter name and reserving two 16-
bit register locations.  The ASR and PSR bit definitions in the KCM Protocol Manual 

assume “Big-endian” format. 
 
For floats it was necessary to have the kgr file set to “LS Byte First”.   This setting also 
affects the 16-bit registers that make up these 32-bit bitmapped register.  The “LS Byte 
First” setting does the first byte swap in the “Big-endian” to “Little-endian” conversion.  
The second step needed is a word swap, but unlike with floats the kgr file does not have a 
word swap option for these bitmapped registers.   It is necessary to do this in the PLC 
logic.  The sequence is shown below along with a PLC screen shot that shows the word 
swap. 
 
 

 

32-bit Bitmapped Status Register  
Big-endian to Little-endian Conversion 

Example for 4 bytes of data 
Big-endian:  ABCD 
Converted to Little-endian:  DCBA 
KCM Big-endian Bit# 31 24 22 16 15 8 7 0 

Data A B C D 
LS  Byte First Swap Bit# 22 16 31 24 7 0 15 8 

Data B A D C 
PLC Word Swap Bit# 7 0 15 8 22 16 31 24 

Data D C B A 
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ControlLogix “Ethernet/IP I/O Data Exchange” ASR And PSR Read 
Rung 30 shows reading two 32-bit bitmapped register and swapping the words, then 
reading another two and swapping the words. 
 

 
Please note that the PLC word swap in not absolutely necessary.  It is only necessary so 
the bit position definitions are the same on the PLC as the KCM or K-Vision.  For 
example, without the word swap bit 7 on the KCM becomes bit 22 on the PLC.  This is 
OK provided the host system knows that its bit 22 actually corresponds to KCM bit 7, 
and so on for the remaining bits.   This mapping can be seen in the “32-bit Bitmapped 
Status Register” conversion example by removing the PLC word swap step. 
 
User-Defined Bitmapped Status Registers.  These bitmapped status registers are 16-bit 
user defined register whose bits correspond to alarm or status conditions.  The 
SmartConfig procedure for making these registers is not included here. 
 
For floats and integers it was necessary to have the kgr file set to “LS Byte First”.   This 
setting also affects these 16-bit registers and does the necessary “Big-endian” to “Little-
endian” conversion.  This means that without any other byte swapping a bit 0 defined in 
the kgr file to have a particular meaning will have the same bit 0 location on the PLC. 
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Bitmapped Command Registers 

Bitmapped command registers are 16-bit registers defined in the kgr file where a bit in 
the register can be defined to trigger an action on the KCM when the bit state changes 
from a low to a high.  The SmartConfig procedure for making these registers is not 
included here. 
 
Just like with the Integer and User-Defined Bitmapped Status Registers the “LS Byte 
First” setting in the kgr file makes the necessary conversion from Big-endian to Little-
endian.  This means that without any other byte swapping, a bit 0 defined in the kgr file 
to have a particular command function will have the same bit 0 location on the PLC. 
 
 

11 KCM Example Compact Logix Processor 
 
The processor used in this project was an Allen Bradley Compact Logix; part number 
1769-L32E.  The procedures below should work with all other Compact Logix and 
Control Logix processors with Ethernet comms.  The communication was set up for one 
K-Vision controller and six KCM controllers to communicate to the Compact Logix via 
Ethernet IP.  The KCMs were configured as loss-in-weight batchers (LWBs) for this 
project.  Target batch setpoints, start/stop commands, and status were passed between the 
Compact Logix and the K-Trons.  The setup procedure for communicating with the K-
Vision versus multiple KCMs is essentially the same.  Most of the following below are 
steps taken for the setup for communicating to multiple KCMs. 
 
The standard built-in “Small” KGR file was selected in the KCMs and a unique address 
was programmed into each KCM at its local keypad.  The built-in small configuration 
provides access to read and write the normal process variables for a K-Tron feeder.  This 
includes set point, status, alarms, run and stop commands, etc.  This is often sufficient for 
many applications and is at least a good starting place for complex systems.  Cat 5 cables 
were run from each KCM Ethernet comm. board to an Ethernet switch.  The Compact 
Logix was also connected to the switch with its own Cat 5 cable.  Before proceeding I 
connected my PC to my newly wired network and made sure I could ping each unit. 
 
The following pages go through the steps needed in the PLC software to build the 
network communication.  In RS Logix 5000 right click on the Ethernet tab as shown 
below and select “New Module”.     
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A "Select Module” screen will appear; expand the Communications Tab. Scroll down and 
select ETHERNET-MODULE: Generic Ethernet Module 
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The following “New Module” screen will appear.  

 
 
Enter Name and Description as desired; IP Address and connection parameters as needed.  
Below are the specific parameters used for the first KCM, addressed 192.192.50.5, using 
the standard built-in small KGR file.  No changes were made on the Connection or 
Module Info tabs. 

 
 NOTE:  The built-in file’s input block Size is 31 16-bit registers (Data-INT). If a Comm Format of “DINT” (32-bits)
 is used it can’t be set to exactly match the size. Defining a size of 15 DINTs will read the input block except for the last
16-bit parameter (heart beat), and defining 16 DINTS will normally cause a PLC error. 
The second and third KCM setup cards are shown below. 
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This procedure was repeated for each KCM node: the final Ethernet tree is shown below.  
 



K-Tron America R&D 

   Technical Brief 

 

  

Page: 19 

  
 
The first entry, ETHERNET-MODULE  KVS, was created for the K-Vision part of the 
job scope.  Below is a screen shot of its module setup card for reference purposes. 
 

 
 
 
RS Logix 5000 will automatically create tags associated with each module just created.  
The tags appear in the controller tag list with the name you used when creating the 
generic modules.  Below is a screen shot of the Controller Tags that were created. 
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The next screen shot shows the input data expanded for KCMMod1.  Thirty one data 
words were created corresponding to the “Comm Format:” size entered when the module 
was created.  The “Comm Format:” entered was “Data-INT” which corresponds to two 
bytes. 
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Below is the expanded output data.
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The below screen shot from K-Tron’s SmartConfig program shows the register/data 
mapping for the built-in small configuration for a KCM loss-in-weight batcher (notice 
Byte Order of LS Byte First).  There will be 31registers (2 bytes each) of data mapped to 
PLC input data and 20 registers of data mapped to PLC output data for each KCM feeder. 
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The last step taken was to map the newly created tags to tags that were previously created 
when developing the program.  The newly created tags could of course be given 
descriptions and used directly.  Below are screen shots of the logic used to map these 
tags, the screen shots will be helpful in determining where the data appears in the newly 
created tags. 
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Lastly; the following screen shots show the mapping for some of the K-Vision’s tags.  
Please note that the below configuration was for a custom made kgr file and not the K-
Vision’s standard built-in file.  Some parameters are mapped which are not in the K-
Vision’s built-in file.   
 
The below screen shot is for the K-Vision’s KCM1. 
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The following is for the K-Vision’s KCM2. 
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12 K-Vision Example Using User Defined Data Types 
 
This example is for Logix 5000 using Ethernet/IP I/O Data Exchange.  When 
communicating to a K-Vision that is linked with multiple KCM controllers, creating a 
User Defined Data Type (UDT) in the PLC can simplify the number of tags required and 
the corresponding copy instructions.  This example shows how to configure the UDT and 
how to set up the copy instructions using a CPS Synchronous Copy File instruction.  This 
example has multiple loss in weight feeders.  The following is a screen shot from K-
Tron’s SmartConfig program showing the register/data mapping for the kgr file used for 
this example (notice Byte Order of LS Byte First).  There are 32 bytes of data mapped to 
PLC input data for each LWF feeder (Register # 0-15 for LWF 1, 16-31 for LWF 2 and 
so on).  Note, this is not a built-in kgr file. 
 

 
 
There will be 18 bytes of data mapped from PLC output data for each LWF feeder. 
 (Register # 1024-1032 for LWF 1, 1033-1041 for LWF 2 and so on). 
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Now create a UDT in RSLogix 5000 that matches the format of the kgr file data.  Both 
input and output data will be created in a single UDT named LWF.  The order of the tags 
and the Data Types must exactly match the kgr file settings.  Following is a screen shot of 
the UDT created to match the kgr file example above. 
 

The members from NetWeight down to SetpointRead will be the input data, and the 
members from Setpoint to Command will be output data.   
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Next the tags need to be created for each KCM that will use data type LWF.  Following is 
a screen shot of the tag created named KCM1. 
 

 

Then the input and output data needs copied using the CPS instruction, which operates on 
contiguous memory and performs a straight byte-to-byte memory copy, and the source 
data is prevented from changing during the copy operation.  Following is a screen shot 
showing the first three copy instructions. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Length parameter is defined in units of the Dest word.  Since NetWeight is a float, 
the Length will be in 4 Byte units, so when 8 is entered there will be 32 bytes copied.  
Note that if the Heartbeat (a 2 byte integer) was the first member created in the UDT, 
then the Length would have been in 2 Byte units, so the Length would have been entered 
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as 16 to copy the same 32 bytes arranged in a different order.  The K-Vision.O.Data is 2 
bytes by default, so when 9 is entered there will be 18 bytes copied.  Then the KCM2 
input data starts at word [16] and KCM2 output data starts at word [9]. 
 
Lastly, as described in Section 10 on page 12, the Bitmapped Status Parameters PSR and 
ASR do not have a word swap option in the kgr file, so the bits in the PLC will not be in 
the same order as in the kgr file.  Bits 0-15 in the kgr file will be bits 16-31 in the PLC, 
and bits 16-31 in the kgr file will be bits 0-15 in the PLC. 
 
For example, following is part of the PSR bit definition chart from the KCM Protocol 
manual, showing bits 9-12: 
 

 
 
Because there was not a word swap in the PLC logic, the bits 9-12 from the kgr file will 
be bits 25-28 in the PLC KCM1.PSR tag. 
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13 Change Log 
 
10/7/09 Add compatibility section that now includes the SLC 5/05.  Also describe 

the two types of communications (I/O exchange and messaging (EEM)) 
and add example screen shots.  

7/14/11 Section 2, add MicroLogix compatibility information. 
12/17/12 Add examples sections 11 and 12. 
3/11/15            Add note Pg 17 regarding INT and DINT block sizes. 




