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A 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.

Model Number Hardware Revision Firmware Revision

5300 Controller All Revisions >=VV050090R70.39

TwinCAT® is a registered trademark and EtherCAT® is a registered trademark and patented technology,
licensed by Beckhoff Automation GmbH, Germany.

Windows?® is a registered trademark of Microsoft Corporation, Redmond, WA.
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CHAPTER

[1] EtherCAT Slave Modes

Overview

The 5300 PLC Controller is capable of being both an EtherCAT Master or a Slave. As a slave device the
5300 has been tested with CTC’s Incentive product suite, Beckhoff’s TwinCAT, as well as passing the
EtherCAT Technology Group’s Conformance Testing Software suite to which Control Technology
subscribes to a yearly license to ensure continued compatibility.

There are a number of modes of slave operation, all of which allow the QuickBuilder programming
language to run simultaneous with Master operations although each has its own way of controlling 10 and
exposing variable data to the EtherCAT Master. They are:

e (TC_Standalone

e CTC_QBMode

e TwinCAT_Standalone
e TwinCAT_QBMode

Whenever a program is downloaded to a slave controller QuickBuilder will use the above program modes
and match that to what is set in the controller. Discussed in the next section, there is a slave mode
selection that is stored in the controller EEPROM so that at boot it knows what mode it will be running in.
During the program download process if the mode does not match that of your program QuickBuilder will
offer to change the setting for you and request you reboot the controller after a download.

CTC Standalone

CTC_Standalone is used only with the CTC Incentive EtherCAT Master where all controller 10 is public and
under control of the Master. No register or variable data is available cyclically although a QuickBuilder
program can run in the controller, it just can not write to the outputs or what is written will be overridden
when the next cyclic update occurs from the Master. A special mapping file, discussed later, called
QB_ECAT Slave.txt is deleted from the controller project directory during a QuickBuilder program
download. When the controller is offline from the Master VBIAS of the controller is turned off and outputs
are not active. If the slave detects the Master offline from the slave all mapped output 10 will be set to 0.
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CTC _QBMode

CTC_QBMode is used only with the CTC Incentive EtherCAT Master. By default, nothing is public to the
Master and only that which is programmatically selected within QuickBuilder is available. All other 10 and
data are local only to the QuickBuilder program making it a fully intelligent controller. The local
QuickBuilder program and the remote EtherCAT Master can share an interface to differing outputs,
although the same inputs can always be shared by each. When developing a QuickBuilder program there
is an option on each 10 as to whether it will be made available to the EtherCAT interface or remain private.
The same applies to QuickBuilder variables where they can be accessed as Read, Write, or both
Read/Write by the EtherCAT Master. Tables of variables are not supported although scalar variables of
the type integer, 32-bit float, and 64 bits double can be made available as part of the cyclic Master data.
A special mapping file, discussed later, called QB_ECAT_Slave.txt is deleted from the controller project
directory during a QuickBuilder program download. If the controller detects the Master offline VBIAS
remains on thus the outputs are active and all mapped 10 and variables are set to zero. It is suggested
the application also run a variable incremented by the Master application program that can be checked
periodically by the local slave application. This not only ensures detection of the Master operating but
also that its application program is active. The slave QuickBuilder program runs regardless of the state of
the Master. If the slave detects the Master offline from the slave all mapped output IO and variables will
be set to 0.

TwinCAT Standalone

TwinCAT_Standalone can be used by any EtherCAT Master other than that of CTC. This mode makes all
controller 10 public and under the control of the Master. A unique exception from that of CTC_Standalone
is if a QuickBuilder program is also running within the controller (possibly only controlling motion or other
communications), variables from that program can be selectively accessed by the Master. The 5300
controller contains 8 slots for hardware modules. In order to support variable access up to an additional
8 slots can be used to automatically create virtual register access modules. Each module supports up to
16 read and 16 write slots in which variables can be mapped allowing for up to 128 public read and 128
write variables. Each read and write variable is treated independently. QuickBuilder will create the proper
EtherCAT ESI xml file allowing the Master to reference the variables by the same name as that used within
your QuickBuilder program. Variables may be integers (DINT), 32-bit floating point (REAL), or 64-bit
precision doubles (LREAL). Table data is not supported. A special mapping file, discussed later, called
QB_ECAT _Slave.txt is downloaded to the controller project directory along with any QuickBuilder
program. If the slave detects the Master offline from the slave all mapped output IO and variables will be
setto 0.

TwinCAT _QBMode

TwinCAT_QBMode can be used by any EtherCAT Master other than that of CTC. This mode makes all
controller 10 and registers/variables private to its QuickBuilder program and only those selected within
the program are made available to the EtherCAT Master. Once again, the 8 virtual module slots are
available. Any 10 or register/variables selected within the QuickBuilder program as being public to the
Master will be made available as part of the cyclic data. A special mapping file, discussed later, called
QB_ECAT Slave.txt is downloaded to the controller project directory along with any QuickBuilder
program. It is suggested the application also run a variable incremented by the Master application
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program that can be checked periodically by the local slave application. This not only ensures detection
of the Master operating but also that its application program is active. The slave QuickBuilder program
runs regardless of the state of the Master. If the slave detects the Master offline from the slave all mapped
output |0 and variables will be set to 0.

In all modes asynchronous SDO reads and writes can be used to access register and |0 information.
Reference the object definition section for further details.

Slave Mode Selection

By default, when the 5300 detects the Slave EtherCAT option module installed, it will make all 10 public
and map it as available as cyclic PDO data (controller Mapping Modes disabled). With a do nothing
QuickBuilder program installed the controller is basically a slave to the EtherCAT Master.

At the controller level there are two alternate mode options other than none. CTC QB Mode, or TwinCAT
Mode with each acting slightly different depending upon the QuickBuilder program loaded within the
controller. Note that it is also important that the QuickBuilder program controller’s ECAT Mode property
be set properly to match that of the controller. For example, if the QuickBuilder program lists a number
of variables to be made available to the Master but all “EtherCAT Mapping Modes” are disabled in the
controller then only 10 would be available to the Master. Since the controller must be able to respond to
the EtherCAT Master properly during initialization the QuickBuilder program is not necessarily running at
this time, hence the PDO mapping is done prior to a program running in TwinCAT mode. QuickBuilder will
verify and offer to change the setting to match that of the program during the download process.

When the 5300 is running as an EtherCAT Slave, but in QB Mode, the resources that are public to the
Master are selected during the creation of the Slave QB program. In Standalone mode all IO is public and
controlled by the Master (such as TwinCAT or the Incentive Master) but in QB mode only the selected
resources are public. Resources can have read, write, or read/write Master access selected, this includes
registers, both integer and variants (string, constant, and array variables are not supported). In order to
enable QuickBuilder mapping of 10 and variables the controller must first be placed in that mode and
rebooted. This is done by first logging in with Telnet and entering the appropriate command (case
sensitive):

enable ethercat ctc gb mode

In CTC QB Mode the controller will allow QuickBuilder full control of all 10 and only the 10 and
registers/variables selected within your programs will be mapped to the Incentive EtherCAT PDO cyclic
data as read only, write only, or read/write. This is only for use with a CTC EtherCAT Master.

QuickBuilder selected Slave
10 and registers/variables
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enable ethercat twincat mode

In TwinCAT QB Mode the controller will allow QuickBuilder full control of all 10 and any IO and
registers/variables selected as EtherCAT Slave within your program will be mapped to a virtual M3-REG
module in slot 8 to 16 of the controller, shifted down from slot 16 as space fills. When QuickBuilder is
translated a file called QB_ECAT_Slave.txt is created which when loaded into the controller along with
your QuickBuilder program is read by the controller and mapped public for the EtherCAT Master PDO
cyclic access. There is also a utility within QuickBuilder, discussed later, which will generate the EtherCAT
ESI xml file for access to all the 5300 controllers in the network. This controller mode should only be used
if the QuickBuilder program has TwinCAT_QBMode mode set within the controller properties.

QuickBuilder
selected Slave 10

3 + QB_ECAT_Slave.txt contents if TwinCAT_QBMode is
set in your QuickBuilder program as virtual M3-REG
modules in controller slots 9 to 16, shifting down from
16.

disable ethercat mapping mode

This command sets the controller back to the default where all 10 is mapped to the EtherCAT Master. If
TwinCAT_standalone is selected, within your QuickBuilder program, the contents of the
QB_ECAT_Slave.txt file is also downloaded with your QB program and will be included in the PDO map.

All 10

+ QB_ECAT_Slave.txt contents if TwinCAT_standalone
set in your QuickBuilder program as virtual M3-REG
modaules in controller slots 9 to 16, shifting down from
16.

Saving Settings
To write the changes to non-volatile memory:
20096=1
Then reboot the controller to have the changes take effect:

mon reboot
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5300 EtherCAT Slave Registers

State Machine:

Init
(IP) (Plil (IB]% {Bn:?
. (sl) . Bootstrap
‘ Pre-Operational ‘ | optional) |
(ol) (PS)| (sP)
(OP) Safe-Operational
s0)| (0s)

Operational

The following are registers that are useful in diagnosing EtherCAT network problems on the slave
controller, modifying scan rates, and restricting PDO information.

13056 — (Read Only), Requested prior state from the EtherCAT Master unless INIT which is the default at
power up and reset.

13057 - (Read Only), Present EtherCAT state where upper nibble represents the state the Master is
requesting and the lower nibble the current Slave state. Example 84 would be the Master requesting
OPERATIONAL state while the Slave is in SAFE-OP. Example of 88 would be the Master requested
OPERATIONAL and the Slave is in the OPERATIONAL state.

13058 — (Read Only), Last AL Error. This would be if an error occurs when the Master requests a change
of state of the Slave.

13059 — (Read Only), 5300 Slave mode where 1 is standalone where all 10 is mapped to the Master and 0
is QuickBuilder mapping mode, where only the |0 and registers selected within your QuickBuilder program
are mapped. By default, the 5300 runs as a standalone EtherCAT Slave device. QuickBuilder may run but
it does not control what is made public. To enable QuickBuilder mapping you must set the mapping within
your program as well as run the telnet command “enable EtherCAT QB Mapping”. This is needed so that
if a QuickBuilder program is not loaded but QB Mapping is desired, the Slave will remain in the INIT mode
and not make its resources public at power up.

13060 — (Read Only), -1 if not being used, any other value is the number of missed PDO cycles. A missed
PDO cycle occurs when the Slave checks for refreshed scanned data and none is available. Typically, this
is used to detect the Master being shut down. After a set timeout the Slave will disable output voltage on
the outputs and default to the INIT state until the Master is back online.

13061 — (Read/Write), Rate in milliseconds that the Slave reads and writes all Master data. The default is
10 ms and can be set as low as 4 ms. The time it takes to read and write the Master data is calculated and
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subtracted from this value and the remaining value is how long the scan thread sleeps, allowing other
threads in the controller to run. The faster the scan the less time for communications and QuickBuilder
programs to run.

13062 — (Read Only), the number of milliseconds it took to refresh the Master data (PDO) area. Typically,
1 to 2 milliseconds depending on the amount of data that needs to be updated.

13063 — (Read/Write), the maximum number of milliseconds it has taken to interact with the EtherCAT
Slave logic in a scan cycle. This will be a larger number during initialization. To get a more accurate
number zero out this register and monitor it during the OPERATIONAL state.

13064 — (Read), set to 1 if a QuickBuilder program is loaded and has mapped IO and memory variables for
public EtherCAT access.

13065 — (Read/Write), used by a QuickBuilder program that is running in EtherCAT QB Mode. Normally
this register is set to a default value of 3 where the Slave interacts with the Master normally. If settoa 0
the Slave will respond to EtherCAT requests but Master PDO data will remain unchanged and not be
updated or processed. Set to 1 for the Master PDO received data to be updated but the writes to the
Slave to be ignored. Set to a 2 for the Slave to process write requests but not update any PDO read data.

13066 — (Read Only), TxPDO size. The number of bytes read (transmitted) from the Slave to the Master
within the cyclic PDO packet.

13067 — (Read Only), RxPDO size. The number of bytes written (received) to the Slave from the Master
within the cyclic PDO packet.
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CHAPTER

[2] Incentive CTC QRMode

QB Mode Variant Table

The Master QB program can access the slave public registers using the special variant register 36840 for
reads and 36841 for writes. These registers act as a table where the slave row is the EtherCAT slave
number (minus 1 since 0 based and first slave is 1), the first column is the number of variables available
in the row (1 to N). The second column, column 1, is the start of public variable storage starting with
integers and followed by any floats and doubles. QuickBuilder has tools to display the slave mapping
scheme for access based upon what is made public. The property of the variable shows the ECAT_RD_IDX
and ECAT_WR_IDX, from the Master’s perspective. The assigned index is what the Master QuickBuilder
program would use in the variant array (36840 for reads and 36841 for writes) to access that particular
variable. Note that if you change what is mapped public and then translate your program the IDX values
could change, thus verify using the ‘resource grid view’ and use constants in your program when reference
index values, that way you only have to change the constant value to the new index value. XVAR constants
can be automatically imported into your program based on the mapping as discussed in the next section.

As an example, if a slave had an integer register 500 public, and one float 36705 and one double 36706
then the columns would map as follows:

Row (Slave #) Column 0 Column 1 Column 2 Column 3
0 (slave #1) 3 Integer #500 Float 36706 Double 36706

The QuickBuilder example below shows a register named ‘counter’ with an override register of 500
assigned and an ECAT_RD_IDX of 1, thus it would be accessed by the EtherCAT Master as 36840[slave
#][1]. The IDX is assigned during translation and can also be viewed using the Resource Grid.

@ Copyright © 2022 Control Technology Corporation 13
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description
group
name counter
units

E Info
assignment 500
override 500
references 2

E Location
channel
controller CTC [BC5311-01A]

madule

El Object Properties

ECAT_RD_IDOX 1

ECAT_WR_IDX MNA

EtherCAT _Slave Read

initizlValue 0

storage scalar

type int
ovemde

Auto Register Assignment Override (0=none)

Each slave can have its own unique set of public registers and the only slaves currently with valid data are
those that are 5300’s running in Slave QB mode. Accessing a location with no data will return a 0. Note
that modifying your Slave program and making other variables public and redefine the index during
translation since integers are first, followed by floats, and then doubles. The next section will detail a
method built into QuickBuilder that will allow you to reference the slave column data index as an XVAR
constant. This allows you to program your Master application program and not have to constantly change
an index should the slave program change, simply import its public register file and the assigned indexes
will automatically change for you.

@ Copyright © 2022 Control Technology Corporation 14
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Master Application Program Import of Slave Register Indexes

When the 5300 is running as an EtherCAT Slave, but in QuickBuilder mode (CTC_QBMode), the resources
that are public are saved in a comma delimited file, QB_ECAT_Slave.txt. You will also see that the
QuickBuilder Errors & Warnings dialog that appears after a translation will give you a rough idea of the
size of the TxPDO and RxPDO that the slave will be place into the Ethernet packet as it chains between
devices. For all resources on the network the total should be less than 1500 bytes. Below would be 424
TxPDO bytes + 202 RxPDO bytes, or 626 total bytes usage. Note that if you are using Incentive PC as all
your devices this can be much bigger as chained packets are allowed. Chained packets are not supported
within the 5300 M3-41A EtherCAT Master module due to memory limitations.

[Z] QuickBuilder Errors & Warnings - O *
Severity Err# Message Component
p i) info 0 Image size: 1258692 bytes. 1.33% Program Area... Project
i) info 0 EtherCAT Slave Master Read TxPDO 424 bytes. Project
i) info 0 EtherCAT Slave Master Write RxPDO 202 bytes. Project
i) info 0 Translation Time (NO ERRORS): 3.09 sec(s) Project
i) info 0 CTC archive size: 95,721 byte(s) Project

Created during translation is the file QB_ECAT Slave.txt file, stored within a subfolder of your project
using the following naming convention: ‘project name\controller name’. A sample record would be:

regl0, Variable, 10, int, read, 2

reg10 — Name used within the program for the variable

Variable — Either Variable or NVariable

10 — Register number used by the slave program

Int — Data type, in this case integer, options are ‘int, float32, or float64’.

read — Read or write access (36840 or 36841 variant at Master)
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2 — Index location for access by the EtherCAT Master using the 36840/36841 variant table.

The Master QuickBuilder application program can import any number of these files as XVAR constants.
This allows a Master program to reference the slave registers even when the slave program has changed
by using constants that can be updated through an import utility. Right click on the controller’s name and
select the “ECAT Slave Mapping Utility” menu item:

(&l Resources
all B New %y View

E-[ Resources
=7 Controllers

n-m"

Mew

[ Open resource grid view

Move Up

Move Down

Publish

Werify Project
Telnet
Status/Control
Controller Explorer
BACnet Explorer
EtherCAT Explorer
Editer - Online
CuickScope
CQuickView

Delete Unreferenced

De-Select ECAT Slave Rescurce References |

ECAT Slave Mapping Utility 8

RIGIVBB OBEEL L L &6 H

Delete Test

@ Copyright © 2022 Control Technology Corporation 16



5300 EtherCAT Slave Controller Guide

The following form will appear:

BE ECAT Slave Register Mapping for 36240 (read) and 36841 (write] variants (EtherCAT Master) — O

Browse ImportiiEp

Selectan ECAT Slave
Mapping file first.

After impaort any Slave Register names referenced
by your program that are not defined are listed.

Slave register header for Import:

_ + RegName + _ + read or wnite
1. An underscore will automatically be appended.

2. All existing XVars constants starting with the header will be deleted first.

Slave Constants Used - Mo Longer Available

@ Copyright © 2022 Control Technology Corporation
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First browse to the slave controller directory where the “QB_ECAT_Slave.txt” file exists for your project
and upon selection information about all public variables will be displayed:

BE ECAT Slave Register Mapping for 36840 (read) and 36841 (write) variants (EtherCAT Master) — O >
! Select ECAT Slave Mapping file >
Lookin: [ || CTC v @ = E-
i Mame Date modified Type
D OB_ECAT Slavetxt 11/1/2022 10:31 AM Text [

Quick access

Desktop
-_—
™
Libraries
Thiz PC
@ £ >
Metwork
File name: [oB_ECAT Siave e v [Coeen |
I: Files of type: ECAT Slave Map (QB_ECAT_Slave bd) ~ Cancel :I
| | Slave registwer negoer or mpoere,........................_...__._______________
Browse ImponaiiEn
| | _ + Reghame + _ + read or write
| Selectan ECAT Slave 1. An underscore will automatically be appended.
Mapping file first. 2. All existing X\ars constants starting with the header will be deleted first.

Slave Constants Used - Mo Longer Available

After impaort any Slave Register names referenced
by your program that are not defined are listed.
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Upon selection:

ot ECAT Slave Register Mapping for 36840 (read) and 36241 {write) variants (EtherCAT Master) — Oa *

~

Reg Mame Storage Assigned Reg Data Type Read Or Write Index

b dbl2test Variable 35101 floate4 read 103

dbltest Variable 36102 floato4 read 104

fititest Variable 36103 float32 read 101

fit2test Variable 36104 float32 read 102

regl Variable 9 int read 1

reg10 Variable 10 int read 2

regl00 Variable 62 int read 3

regl00 Variable 62 int write 1

regll Variable 14 int read 4

regl2 Variable 15 int read 5

regl3 Variable 16 int read &

reql4 Variable 17 : int read 7

regls Variable 18 int read 3

regls Variable 19 int read q
v

|C:\Users\Hevin\Desktnp\ECAT_Lois_Hegisters\CTC\O B_ECAT Slavetst

I Slave register header for Import:

Browse Import Map
|| _ + RegMame + _ + read or write
1 Selectan ECAT Slave 1. An underscore will automatically be appended.
Mapping file first. 2. All existing ¥Vars constants starting with the header will be deleted first.

Slave Constants Used - Mo Longer Available

After import any Slave Register names referenced
by your program that are not defined are listed.

Now prior to import you need to come up with a unique name to start the constant you want to create
that will reference the index to be used when referencing the 36840/36841 variant table. For test
purposes we will use PLC_01. Upon import the name will become “Your header” + “_" + “slave register

“aon

name” + + “read or write”.
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For this example, we will enter PLC_01 into the text field that says “Slave register header for Import” and
then select the “Import Map” button. Select Yes when prompted are you sure:

| QuickBuilder

Are you sure you want to import all ECAT Slave Mappings with
header: "PLC_01" as constant XVARsT

Once imported you will be directed to check the XVAR folder:

Import complete, check the XVar prcujeét folder.

The symbols will appear within the XVars folder, they are in red since they are not reference by the
program yet:

(il Resources a1 x
e New Wy View
- Resources l

B2l Controllers
E-um CTC [BC5311-014]
=M R3-02A
B M3-414
-1 R3-024
- R3-024
-1 R3-024
q§ Undefined
E}-[[:I “ariables
[|_'_j MYarizbles
-7 PIDs
E—}-[[:I X\ars
- K PLC_01_dbl2test read |
-l PLC_01_dbltest_read
- PLC_01_fitltest_read
- [ PLC_01_flt?test_read
- FLC_01_regl_read
- PLC_01_regl10_read
- PLC_01_reg100_read
- PLC_01_reg100_write
- PLC_01_regl1_read
- PLC_01_reg12_read
- PLC_01_reg13_read
- PLC_01_reg14_read
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To read a variable named reg10 on slave 1 and store it to a local variable a sample line of code would be:
i = ECAT _READ[O0] [PLC 01 reglO_ read];

The row is set to the slave number (minus 1 since zero based) and the column to the proper index
generated by the slave file import. Note that the row number may also be a variable instead of the
constant ‘0’ used in the example.

If you look at the properties of the symbol you will see that the value of the constant matches that of the
comma delimited file for register 10, index of 2.

Properties nx
2= 4l |
E General
description
group
Name PLC_D1_reg10_read
units
E Info
allocationlD 0
assignment
references 1
E Location
channel
controller CTC [BC5311-01A]
module
E Object Properiies
FCCESS 35 constant
filter (read)
filter (write)

type int
value 2
assignment

Register As=ignment
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CHAPTER

[3] EtherCAT EST File
Creating TwinCAT and Generic ESI xml File

EtherCAT Masters, other than that of CTC’s Incentive, require an ESI xml slave information file that
supplies it with mapping and object information. There are two types of ESl files available, that of a simple
slave device with only 10 exposed (CTC5300.xml, installed as part of QuickBuilder at the following location:
C:\Program Files (x86)\Control Technology Corporation\QuickBuilder) or an ESI file generated from within
QuickBuilder that appends register and variables that are to be included in the cyclic PDO to the base
CTC5300.xml file creating an alternate file called CTC5300_QB.xml. CTC5300_QB.xml can also be used
when standalone and QB Mode slaves are mixed. To generate an ESI file for your Master based upon a
QuickBuilder program you have written you use the ECAT Mode controller property, setting it to either
TwinCAT_Standalone or TwinCAT_QBMode. The controller non-volatile memory should also be set to
TwinCAT Mode as discussed in the previous section.

Properties 1 Xx
=41 |
B Genersl ~

description Test

name CTC

optimization optimized_debug

tick 50
El Publish

address 172.16.2.85

automatically add EtherCAT ¢ True

autosave after compile True

Compiler 055 5

CRC C6E51A61

CRCMode comman

ECAT Mede TwinCAT_Standalone

ECAT Meduleldent 2

encryption key

mzke startup project True

pESS'ml’d XTI T YY)

path RAMDISK

QuickScope Max pts 500

store source True

D — W
ECAT Made
CTC_GQEMode - Incentive use only, program selected resources.
TwinCAT_{GBEMode - Selected 10 are public only via virtual modules
using register access, no |0 directly mapped to PDO.
TwinCAT_Standalone - All 10 dedicated to EtherCAT Master as well
35 selected registers ..
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Once a QuickBuilder program is complete you can then create the EtherCAT ESI file by right clicking on
the controller and selecting “ECAT Slave ESI Creation”.

New

[l Open rescurce grid view

Move Up

Move Down

.
3

Publish

Verify Project
Telnet
Status/Control
Controller Explorer
BACnet Explorer
EtherCAT Explorer
Editor - Online
QuickScope
CuickView

Delete Unreferenced
De-Select ECAT Slave Resource References
ECAT Slave Mapping Utility

ECAT Slave ESI Creation

R A HBRBEFLEOLH H H B e H

Delete

The below form will appear:

85 5300 EtherCAT Slave Information (ESI) File Creation

Browse
(1) Selectan ECAT (2) Add to ESl file if
Slave Mapping file. Moduleldents unique.

Moduleldent Start: [ |
Moduleldent End: [ |

{3) Once have all mapping
files. create ESI.

Mapping File - Moduleldent range

Save List

Load List

@ Copyright © 2022 Control Technology Corporation
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The first step in generating the ESI file is to select the QB_ECAT_Slave.txt file within each controller’s
directory. The controller’s name is the name of the folder found in the Project folder directory. Thisis a
simple comma delimited file listing all the variables and registers that will be mapped into the cyclic PDO
data.

Reghame | 40 Select ECAT Slave Mapping file X
Lookin: | | | CTC < @& e m-
E} Name . Date modified Type
|=| QB_ECAT Slavetxt 5/6/2022 2:58 PM Text [
Quick access
Type: Text Document
[V Size: 5.67 KB
Date modified: 5/6/2
Desktop
"

Libraries

This PC
@ .

MNetwork
|: File name: ‘ OB _ECAT Slave.xd V| I Open |

Files of type: ECAT Slave Map (3B_ECAT_Slave txt) ~ Cancel
Browse
| uleldent End: TR
| (1) Selectan ECAT (2) Add to ESI file if |

Slave Mapping file. Moduleldent=s unique. (3) Once have all mapping

files. create ESL

Mapping File - Moduleldent range

Save List Load List

Once the file is selected all of the register and variable names used within your program will appear,
including their assigned registers, data type, access type (read or write), as well as index. The index
consists of two numbers separated by a dash. Following the ESI specification each module defined must
have a unique module identification number or Moduleldent. That is the first number and references
the Moduleldent set in the property section of the controller program. By default QuickBuilder starts
with 2 and automatically increments to a maximum of 9 for each controller. You must assign a unique
Moduleldent number in your QuickBuilder program. You may set this to anything from 2 to 9999. Itis
suggested that they be 8 counts apart but that is not necessary in a simple system, just good
programming practice should your system later grow.

The Moduleldent is the first number, the second is the slot in the module, from 1 to 16, with read and
write treated independently. As previously mentions a controller can have up to 8 virtual modules. The
virtual modules appear like a real 10 module to the EtherCAT Master and are identified as M3-REG
modules when viewed by TwinCAT scan functions.
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Below shows the project slave variables that have been made available to the EtherCAT Master as

marked on the property section of each variable within QuickBuilder. The starting Moduleldent is 2 and

the last is 5, meaning 4 out of the 8 virtual modules are being used. After reviewing the displayed
variables click on the “Add to ESI” button to add them to the mapping list.

! 5300 EtherCAT Slave Information (ESI) File Creation - O *
A
Reg Name Storage Assigned Reg Data Type Read Or Write Index
b regl Variable E int read 2-1
regid Variable 10 int read 2-2
reg1d0 Variable 62 int read 2-3
regil Variable 14 int read 2-4
regi2 Variable 15 int read 25
regl3 Variable 16 int read 25
regi4 ariable 17 int read 2-7
regls Variable 13 int read 28
regi6 Variable 19 int read 29
regi? Variable 20 int read 2-10
regld Variable 21 int read 2-11
regis Variable 22 int read 2-12
reg2 Variable 23 int read 2-13
reg20 Variable 24 int read 2-14
v

C:\Users'\Kevin'\Desktop\ECAT_Lots_Registers\CTC\GB_ECAT_Slave txt

Meduleldent Start: ||2

Browse Add to ESI
Moduleldent End:

(1) Selectan ECAT (2) Add to ES file if

Slave Mapping file. Moduleldents unique. (3) Once have all mapping
files. create ESI.

Mapping File - Moduleldent range

Save List Load List

You will be presented with a verification dialog to make sure you wish to add this set of variables.

regl? Varizhl [ on = === 2-10
regls Varial EtherCAT Slave Infoermation (ESI) 211
regls Varial 2-12
reg2 Varia) o Add the listed Slave Registers to the ESI Map file? =
reg20 Varial 2-14
w
Yes No
C:\Users'Kevin“\Desktop  EC Al —wra—rwogn e —

Moduleldent Start | 2 |

Browse Add to ESI . . |

Moduleldent End: =ICAT E2 ‘

(1) Select an ECAT (2) Add to ESl file if 7 ‘
Slave Mapping file. Moduleldents unigue. (3) Once have all mapping

files. create ESl. ‘

((: Copyright © 2022 Control Technology Corporation
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Once added you will see the referenced file as well as its Moduleldents being used. If only one
controller or multiple controllers with the same program are being used you may stop now.

Slave Mapping file.

Moduleldents unique.

reg2 Variable 23 int read 2-13
reg2 Variable 24 int read 2-14
v
C:\Users“Kevin'DesktopECAT_Lots_Registers\CTCNIB_ECAT_Slave t«t
— Moduleldent Start: Create
L EtherCAT ESI
Moduleldent End: Al
(1) Selectan ECAT (2) Add to ESI file if

(3) Once have all mapping
files, create ESI.

Mapping File - Moduleldent range
C:iUsers'Kevin' DesktopECAT_Lots_Registers\CTCA\GB_ECAT_Slave txt: Moduleldents from 2to 5

Save List Load List

If you wish to save what you have added temporarily and come back to it later you may click the “Save
List” button. That highlighted in yellow will be saved to a file called CTC5300_Maplist.txt and placed in
the project directory, one level above that of the controller’s subdirectory. Use “Load List” to load it
back and either create the ESI file or add more project/controller variable files.

reg2 Variable 23 int read 2-13
reg20 Variable 24 int read 2-14
W
C:MUsers'KevinDesktop \ECAT_Lots_Registers"\CTCVQB_ECAT_Slave txt |
bronme Moduleldent Start —
EtherCAT ESI
Meduleldent End A

(1) Selectan ECAT
Slave Mapping file.

(2) Add to ESl file if

Moduleldents unique. {3) Once have all mapping

files. create ESL.

Mapping File - Module|dent range
C:AUsers\Kevin\Desklop \ECAT_Lots_Registers\CTC\GB_ECAT _Slave txt: Moduleldents from 210 5

Save List Load List

L I |

X
C:\Users'Kevin'Desktog
List saved to
Ch\Users\Kevin\Desktop\ECAT_Lots_Registers\CTC5300_MapList.bed
B Create
rowee EtherCAT ESI
File

| (1) Setectan ECAT

Slave Mapping file. _ (3) Once have all mapping |

J files. create ESL l

Mapping File - Moduleldent range
CAUsers\Kevin\Desktop\ECAT_Lots_Registers\CTC\QB_ECAT_Slave txt: Modulelderts from 2to 5

Save List Load List
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Once all the desired EtherCAT slave QB_ECAT_Slave.txt files have been added click on the “Create
EtherCAT ESI File”. A properly formatted ESI xml file will be generated called CTC5300_QB.xml. This file
should be placed in the proper directory for your EtherCAT Master’s reference. For TwinCAT this is
typically the “C:\TwinCAT\3.1\Config\lo\EtherCAT” directory.

Below is an example of this project loaded by TwinCAT as it scanned a 5300 controller, note the M3-REG

modules:

4 =10
4 ¥ Devices

4 [ Device 2 (EtherCAT)

*B mage
",, Image-Info
2 SyncUnits
Inputs
B Outputs
&y InfoData
2 Box 1 (Control Technology Corporation)
SE Module 1 (M3-104 +VS 16D1/16D0 NPN)
5B Module 2 (M3-104 +VS 16D1/16D0 NPM)
S8 Medule 3 (M3-104 +VS 16DI/16D0O NPN)
SE Module 4 (M3-104 +VS 16DI/16D0 NPN)
SE Module 5 (M3-10B +3V 16D1/16D0 NPN)
,L Medule 7 (M3-34B 4 4-20ma 4 0-10V)
5B Module 10 (M3-REG Registers)
5B Module 11 (M3-REG Registers)
SE Module 12 (M3-REG Registers)
58 Medule 13 (M3-REG Registers)
S8 Medule 14 (M3-REG Registers)
S8 Module 15 (M3-REG Registers)
58 Module 16 (M3-REG Registers)

[

v T T W W VW W W W W W W W

4

v v v v v v

38 Module 10 (M3-REG Registers)
4 Register Read
a regl
#1 regll
reg100
regll
regl2
regl3
regl4
regl3
reglf
regl7
regld
regld
reg2
reg2)
reg21
#1 regd2
[ Register Write
362 Module 11 (M3-REG Registers)
368 Module 12 (M3-REG Registers)
58 Module 13 (M3-REG Registers)
58 Module 14 (M3-REG Registers)
58 Module 15 (M3-REG Registers)
36 Module 16 (M3-REG Registers)

LGN

(o (ol VT T A I C T Test.tmc [TMC Editor] GVL MAIN Library Manager
General EtherCAT Process Data  Ple Slote  Statup  CoE-Online  Online
Name: ‘Bmc 1 {Control Technology Corporation) Id: |1 |
Object Id [2x03020001 |
Type: ‘531]4] ECAT Slave Controller |
Comment:
[ Disabled Create symbols
Name Online Type Size =Addr.. In/Out UserlD Linkedto
F Byte 1 o USINT 1.0 2780 Input 0
#l Byte 0 o USINT 1.0 279.0 Input 0
#l Byte 1 o USINT 1.0 280.0 Input 0
# Byte 0 1] USINT 1.0 281.0 Input 0
F Byte 1 o USINT 1.0 2820 Input 0
#l Byte 0 o USINT 1.0 283.0 Input 0
F Byte 1 1] USINT 1.0 2840 Input 0
¥ Byte 0 o USINT 1.0 2850 Input 0
#l Byte 1 o USINT 1.0 286.0 Input 0
#l regl 135676 DINT 40 2870 Input 0
#l regl0 31145 DINT 40 291.0 Input 0
# reg100 o DINT 40 2950 Input 0
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CHAPTER

[4] TwinCAT Project
Sample Project

The 5300 PLC Controller is capable of being either an EtherCAT Master or a Slave. As a slave device the
5300 has been tested with Beckhoff’'s TwinCAT product as well as has passed the EtherCAT Technology
Groups Conformance Testing Software suite to which Control Technology subscribes to an annual license

This section will create a sample TwinCAT project to interact with the 5300 controllers as a slave device
using QuickBuilder TwinCAT_Standalone mode, where all 5300 IO is available to TwinCAT. Once TwinCAT
is installed the CTC EtherCAT ESI file, CTC5300.xml, should be copied to the

“C:\TwinCAT\3.1\Config\lo\EtherCAT” directory. Invoke TwinCAT 3 and select “New TwinCAT Project” as
highlighted below:

e
TwinCAT 3 BECKHOFF

Recent Open

Last week

Open Project/ Solution
New project

__'J:J Mew TwinCAT Project...

ﬁ_’,,. Mew Measurement Project...

1 CTC TwinCAT Test.sln
Ch\Users\Kevin\Documents' TcXaeShell\ TwinCAT Boolea...

Older

1 TwinCAT Boolean Test.sIn
ChUsers\Kevin\Documentsh TcXaeShell\ TwinCAT Boolea...

Search project templates P~

1 TwinCAT 5300 Test4.sln

ChUsers\Kevin\Documentsh TcXaeShell\ TwinCAT 5300 Te...

i j TwinCAT XAE Project (XML format) TwinCAT Projects

lj TwinCAT 5300 Test2.sln

ChUsers\Kevin\Documentsh TcXaeShell\ TwinCAT 5300 Te... TwinCAT PLC Project TwinCAT PLEC
| TwinCAT 53200 Testl.sin )

C:\Users\Kevin\Documents\ TeXaeShell\ TwinCAT 5300 Te... | More project templates...

=T

Set the desired project name and directory, in this example the project is called “CTC5300_Test_Project”:
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MNew Project ? et
b Recent Sort by: | Default -] Search (Ctrl+E) p-
4 |nstalled

E TwinCAT XAE Project (X... TwinCAT Projects ~ 1YP&: TwinCAT Projects

P TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration
TwinCAT PLC
TcXaeShell Solution

Mot finding what you are looking for?

Open Visual Studio Installer

MName: [ CTC5300_Test_Project] |
Location: | C:\Users\KevinDocuments\ TcXaeShell -] Browse...
Solution name: CTC3300_Test_Project Create directory for solution

D Add to Source Control

Within Solution Explorer will appear:

Solution Explorer
@eE-|o-a|p=

Search Solution Explorer (Ctrl+;) P~

] Solution 'CTC5300_Test_Project' (1 project)
4 0 CTC5300_Test_Project
b ] SYSTEM
MOTION
PLC
SAFETY
E C++

ANALYTICS
b 170

Assuming you are using a demo version, every 7 days a Security Code must be entered. To do so double
click on “License” under System and the following will appear. Click on “7 Days Trial License” and enter
the Security Code before proceeding:
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Solution Explorer LAl CTC5300_Test_Project # X_

ey | T o . )
o & | @~ e | el |E| Order Information {Runtime} = Manage Licenses = Project Licenses  Online Licenses
Search Solution Explorer (Ctrl+;) P~
B Solution 'CTC5300_Test_Project’ (1 project) License Device Target (Hardware Id) ~ Add...
4 Ll €TC5300 Test Project System Id: Platfomn:
4 [ svsTEM

& License 2B2DBDCF-BC71-72DF-33B3-9DATCET1417F | | sther (20)

b @ Real-Time
% Tasks License Request
gz Routes Provider: Beckhoff Automation ~ Generate Fils...

¥[5 Type System

i Tecou Opecs N |

MOTION Comment: | |
PLC
SAFETY License Activation
[ -+ 7 Days Trial License... License Response File...
ANALYTICS
4 [Fvo
.43?2 Devi Order No Enter Security Code X
evices
&’ Mappings TC1000

Please type the following 5 characters: oK

BTW2p

With a 5300 slave controller attached to the PC running TwinCAT the software can scan the network and
determine what 10 is available. The controller should be set to Standalone mode, where TwinCAT will
control all 10.

Next, we will setup TwinCAT for EtherCAT operation. Note that you need two Ethernet ports on your PC
typically, one for your main house network and the other for EtherCAT devices. Right click on 1/O->Devices
and select “Add New Item”:

Solution Explorer > @ x
@i o-a| s
Search Solution Explorer (Ctrl+;) P~

T8 Solution 'CTC5300_Test_Project’ (1 project)
4l CTC5300_Test_Project
4 | sYSTEM
¥ License
b @ Real-Time
B Tasks
stz Routes
¥ Type System
[ TeCOM Objects
MOTION
PLC
SAFETY
Q C++
ANALYTICS
4 /0

rryve 3 Add New Item... Ins I
85 VP 40 Add Existing ltem... Shift+Alt+A
Add Mew Folder...
Export EAP Config File
“ Scan
Paste Ctrl+V
Paste with Links

@ Copyright © 2022 Control Technology Corporation 31



5300 EtherCAT Slave Controller Guide

An Insert Device dialog box will appear, select EtherCAT Master and OK. If prompted as to which Ethernet
port to use you should select the one your EtherCAT devices are on:

Solution Explorer
D& o-a|p=
Search Solution Explorer (Ctrl+;)

fa] Solution 'CTC5300_Test_Project’ (1 proj
4 gl CTC5300 Test_Project
4 [ sySTEM
[ License
b @ Real-Time
B Tasks
5t= Routes
815 Type System
TeCOM Objects
MOTION
PLC
(23 SAFETY
E C++
ANALYTICS
4 1/0

ﬁ:l Mappings

> I x
Insert Device X
Type: -7 EtherCaT A | Ok |
: EtherCAT taster
EtherCAT Slave Cancel
EtherCAT Automation Protocal [Metwark VW ariables)
i| EtherCAT Automation Protocol via ELEEDT, EtherCAT
EtherCaT Simulation
== EtherCAT Open Mode Adapter
[H-mF Ethernet
[#-&% Profibus DP
[+ Profinet
[)-€if CANopen Target Type
[H-== DeviceMet (®) PC anly
[H-=g~ EtherNet/IP
-] SERCOS interface O B only
-0 Beckhoff Lightbus () B orily
-~ LISE
B BAChst w Ol
[REIE Device 1 |

Right click on the EtherCAT Device and select ‘Scan’:

4 |57 VO
4 " Devices

B mag 1
*‘5 Imag 9
2 Sync

[ Inpud

b Outp

[ & Infol

ﬁ:l Mappings

-
ﬁ{

A dialog to select the Ethernet

Add Mew ltem...
Add Existing ltem...

Remove
Change Metld...
Save Device 1 (EtherCAT) As...

Append EtherCAT Cmd
Append Dynamic Container

Online Reset
Online Reload

Online Delete

Scan

port may appear:

Ins
Shift+Alt+4
Del
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1 new |0 devices found

| ]9 |

Caricel

Select Al

nzelect Al

A CTC 5300 PLC is on the network in this example. All modules that are in the PLC rack will appear and

can be assigned as TwinCAT |0:

Selution Explorer

@E-o-d| p=

AR Il CTC5300 Test Project & X

General EtherCAT  Process Data  Ple Slots  Statup  CoE -Online  Online
Search Solution Explorer (Ctrl+;) P~
) . ) Name: |Bo:: 1 {Control Technology Corporation) Id: |1 |
m Solution 'CTC3300_Test_Project’ (1 project)
4 ] CTC5300_Test_Project Object Id: | 003020001 |
4 @ svsTem Type: [5300 ECAT Slave Contraller |
¥ License
b @ Real-Time Commert:
% Tasks
sT= Routes
¥[5 Type System
[ TcCOM Objects
MOTION [ Disabled Create symbols
PLC
SAFETY
Q C++
ANALYTICS
4 /0
4 *é Devices
4 == Device 1 (EtherCAT)
jg Image
j= Image-Info
b2 SyncUnits
b Inputs Marme Online Type Size »Addr.  Inf(
[l Outputs
b @ InfoData # Byte 0 0 USINT 1.0 70 Inp!
4 “I Box 1 (Control Technology Corporation) ¥ Byte 0 USINT 10 780 Inpr
b SE Module 1 (M3-104 +V5 16DI16D0 NPN) # Byte 0 0 USINT 1.0 780 Inp!
b 58 Module 2 (M3-10A +VS 16D1/16D0 NPN) # Byte 1 0 USINT 1.0 800 Inpr
P 5E Module 3 (M3-104 +VS 16DI/16D0 NPM) # Byte D o USINT 1.0 81.0 Inpi
b 5E Module 4 (M3-10A +VS 16DI/16D0 NPM) Fl Byte 1 0 USINT 1.0 82.0 Inp
b S8 Module 5 (M3-10B +5V 16DI/16D0 NPN) # Byte 0 0 USINT 1.0 83.0 Inp:
b LB Module7 (M3-34B 4 4-20ma 4 0-10V) # Byte 1 0 USINT 1.0 840 Inp!
b [ WcState # Byte 0 0 USINT 1.0 85.0 Inpr
b [ InfoData # Byte 1 0 USINT 1.0 86.0 Inp1
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Should you change the mapping in the controller within an existing project you may have to select the
“Load PDO info from device” to refresh TwinCAT, should it not match what is expected. This is shown
below on the Process Data tab.

Solution Explorer
G & '| ©-a | }'IEI General EtherCAT Process Data Pl Slots  Statup CoE-Online  Online
Search Solution Explorer (Ctrl+;) Sync Manager: DO List:
(Control Technolegy Corporation)
38 Module 1 (M3-10DA +VS 16DI/16D0 NPN) SM  Size Type Flags Index Size Name Flags 5M 5U
i a 128 MbxOut Ox1A00 20 Digital Input(s) MF 3 0
3 Digital Input(s)
b [ Digital Output(s) 1 128 Mbxin 1600 20 Digital Qutput (s) MF 2 0
4 38 Module 2 (M3-104 +VS 16D1/16D0 NPN) 2 dp  rmiE B1A0l 20 Digtal Inputls) e 3 g
N Digita! Inputis) 3 10 Inputs 60T 20 Digital Outp(s) MF 2 0
b Digitel Output(s) ®1A02 20 Digital Inpt(s) MF 3 0
- 1602 20 Digital Output (s) MF 2 0
Module 3 (M3-10A +V5 160171600 NPN,
. DSE DD_“_et |(\ e * ! h < 3| | w20 Digital Inputs) MF 3 0
igital Input(s]
> [ Digital Qutput(s) PDO Assignment ((x1C12); PDO Content ((«1A00):
F] DSE Mn[dl.ul.e4|(‘M3-1(DJ)ﬂ +V5 160171600 NPN) Index Size Offs Name Type Defautt the:
igital Input(s]
0x6000:01 1.0 00 0 USINT
b Digital Output(s) 600002 10 10 x: 1 USINT
4 §E Module 5 (M3-10B +5V 16D1/1600 NPN) ’ ’ 2'0
4 Digital Input(s) ’
#1 Byte -
%1 Bytel Download Predefined PDO Assignment: {none)
4 I Digital Output(s) g PDO Assignment Load PDO irfo from device
PDO Configuration
- Byte0 a Sync Unit Assignment
E- Byte 1
< IB :uiulel'f (I\é‘lifdi(d)d-!ﬂma 40-100) Mame Online Type Size =Addr..  In/Out  UserlD Linked to
4 nalog Output{s]
B Chgannel‘:'] Data 1 Byte 0 0 USINT 1.0 7o Input 0
&+ Channel 2 Data #l Byte 1 0 USINT 1.0 780 Input 0
E» Channel 3 Data 1 Byte 0 0 USINT 1.0 79.0 Input 0
- Channel 4 Data #l Byte 1 0 USINT 1.0 0.0 Input 0
K+ Channel 5 Data ¥l Byte 0 0 USINT 1.0 810 Input 0
E» Channel 6 Data #1 Byte 1 0 USINT 1.0 82.0 Input 0
- Channel 7 Data # Byte 0 0 USINT 1.0 3.0 Input 0
- Channel 8 Data #! Byte 1 0 USINT 1.0 a4.0 Input 0

To create a program right click on SYSTEM->PLC and select “Add New Item”. A dialog will appear and
select “Standard PLC Project” followed by Add:

Add Mew ltem - CTC5300_Test_Project 7 >
4 |nstalled Sort by: |Defau|t Search (Ctrl+E) P -
Plc Templat [ .
Sl ﬂ Standard PLC Project Plc Templates Type: Plc Templates
; Creates a new TwinCAT PLC project
ﬂ Empty PLC Project Plc Templates containing a task and a program.
Mame: [cTCs300 |
Location: | C\Users\Kevin\Documents\TeXaeShel \CTC5300_Test_Project\CTC5300_Test_Project, -] Browse...
Add Cancel
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The project in this example was called CTC5300. Expand and you will see the following:

Solution Explorer - X
@& o-a| s
Search Solution Explorer (Ctrl+;) P~

m Solution "CTC5300_Test_Project’ (1 project) -
4 ] CTC5300_Test_Project
4 [ svysSTEM
# License
P @ Real-Time
4 B Tasks
[ PlcTask
5fa Routes
¥n Type Systemn
[&] TeCOM Objects
MOTION
4 PLC
4 (O} CTCS300
4 5 CTC5300 Project
[J External Types
[+ 3] References
3 DUTs
[d GVLs
b [ POUs
3 viIsUs
3 E;: PlcTask (PlcTask)

THE m T30 L ko =

Right click “GVLs” and add a Global Variable List:

W | |

&b GvL — » | & pou..
B [d POUs Export to ZIP @ POU for implicit checks...
(3 VIsUs Import from ZIP al; DUT...
iR PlcTask (PlcTa Export PLCopenXML @ Global Variable List
Of} CTC5300 Instance = pe open obal Variable List...
SAFETY % Import PLCopenXML... [Z1 Referenced Task..
C++ ¥ cut Chrl+X #]  Visualization...
AMALYTICS 7 Copy Chrl+C Visualization Manager...
/o . X Delete Del GlobalTextList...
n’% Devices _
« == Device 1 (EtherCA Rename M, Recipe Manager..
:E Image & Properties Alt+Enter Image Pool...

Select the Text view (top right of GVL window) and add the following Digital Input and Output variables.
Our test will simply write data to the M3-10A outputs that are looped back to the individual inputs:
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eEessa

- 2 VAR GLOBAL
3 DigitalInputl AT £I% : USINT:
4 DigitalOutputl AT 0% : USINT:
& DigitalInput2 AT %I* : USINT;
7 DigitalCutput2 AT 0% : USINT;
g END VAR

1 PROGRAM MAIN

= 2 VAR

(2]

Inputsl : USINT;

Inputs2 : USINT;

MyCnt : UINT := 1:

aByteArray : ABRRAY [0 .. 3] OF BYTE; // Array must start w
pt : POINTER TO UINT;

8 My Timer: TON:
] END VAR

e

1 m

10
-
1 My Timer({ IN:= NOT My Timer.Q, PFT:= T#5M5); // Set timer for next update
= 2 IF My Timer.Q THEN
k] MyCnt := MyCnt + 1;
1 pt i= ADR({aBytelrray); =5 = to store the integer counter to
5 pt* := MyCnt; // Save 1 er to = i
£ S/ Write each byte of array to the 5300 outputs, one byte at a time
GVL.DigitalQutputl := aBytelrray([0];
8 GVL.DigitalQutput2 := aBytelrravy([l]:
9 /7 Read the first byte input back from the 5300 just for monitoring purposes
10 Inputsl := GVL.DigitalInputl;

11 Inputs2 := GVL.DigitallInputl:
1z END IF;

Now that the program is entered the 10 variables must be assigned to physical |0 of the controller. Select
“Change Link” for each of the PlcTask Inputs and Outputs.
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4 CTC3300

[ External Types
I [-3] References

[ DUTs
4 |7 GVls

&# GVL

b [J POUs

3 VISUs

218 CTC5300.tmce
[ u'j";_l PlcTask (PlcTask)

4 Of} CTC5300 Instance

4 PlcTask Inputs

M ChangeLink...

Clear Link(s)

#1 GVL.Digitallnput2
4 [ PlcTask Qutputs

In the dialog box that opens select the checkbox under “Show Variable Types”, “Matching Type”. Assign

Byte 0 to GVL.Digitallnputl and Byte 1 to GVL.Digitallnput2.

B Attach Variable GVL.Digitallnputl (Input)

Search:

1
Eag Devices
-2 Device 1 [EtherCAT)

= 53 Bowx 1 [Control Technology Corporation]

----- #| Byte0 > IB77.0,USINT [1.0]
----- # Byte1 > IB72.0,USINT [1.0]
----- #| Byte0 > IB79.0,USINT [1.0]
----- # Byte1 > IBS0.0,USINT [1.0]
----- #| Byte0 > IBS1.0,USINT [1.0]
----- # Byte1 > IBS2.0,USINT [1.0]
----- #| Byte0 > IB83.0,USINT [1.0]
----- # Byte1 > IBS4.0,USINT [1.0]
----- #| Byte0 > IB85.0,USINT [1.0]
----- # Byte1 > B S6.0,USINT [1.0]

Show W ariables

Only Uruzed

[] Exclude dizabled
Exclude ather Devices
Exclude zame Image
(W] Show Tooltips

[]Sort by Address

] Show Variable Groups
[®] Collapse last Level

Show Wariable Types
M atching Type
[ ] Matching Size
[]al Types

Array Mode

Offzets
[ ] Contiruous
lgnore Gaps

[ ] Show Dialog

Yariable Mame ¢ Comment
4 Hand over

! Take over

Cancel

Now select the Change Link under the Plc Task Outputs and assign outputs as above except Byte O to

GVL.DigitalOutputl and Byte 1 to GVL.DigitalOutput2.
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The program must be built. Right click on the Solution and select Build Solution:

Solution Explorer

@E-|o-a| g v

Search Solution Explorer (Ctrl+;) 2

|ﬁ| Solution 'CTC5300_Test_Project’ (1 project)
4 gl CTC5300_Test_Project
4 (] SYSTEM Rebuild Solution

* License Clean Selution
b @l Real-Time - e e e

% Build Soluticn

The output tab should show there are no errors:

ik van Ao

Ml |'I'-1

L

1

Output

Show output from:  Build - | |
ToLdl dlilUtdlild MmEmUr’y Sl 2 TUD COUE diild Udld: 929724 DyYLE>s

Memory area ® contains Data, Input, Output, Memory, Code, Persistent Data and Nonsafe Data: size:

Build complete -- @ errors, @ warnings : ready for download!
Generate TMC information ...

Import symbol information ...

PLC.CTCS388 : message: generate boot information...

—————— Build started: Project: CTCS5388 Test Project, Configuration: Release TwinCAT RT (xGd)

========== Build: 2 succeeded or up-to-date, ® failed, @ skipped

Error List  Task List [8liiai]

Click the “Activate Configuration” toolbar icon:

(1 CTC5300_Test Project - TeXaeShell
File Edit View Project Build Debug TwinCAT  TwinSAFE

O M- oL R %A ]9 | Ree

Build 402417 (Loaded) - =i iy I |[B2 « @ |[®]0. &

Solution Explorer Activate Configuration
@E-|o-a| L=
Search Solution Explorer (Ctrl+;) P~
fa] Solution 'CTC5300_Test_Project’ (1 project) -

- - —

Select “OK” to the Activate Configuration dialog:
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Activate Configuration ot
Project: | CTC5300_Test_Project |
Target: | <local= |

[ ] Autostart PLC Boot Project(s)

Cancel

Select OK to Restart TwinCAT System in Run Mode:

TcXaeShell >

o Restart TwinCAT System in Run Mode

Cancel

The program now has to be loaded into the real time core of TwinCAT to execute. Select the green Login
toolbar icon:

TwinCAT RT (x64) - p Attach... - o

Test_Project  ~  <Local» - ; CTC5200 -l - |_ﬂ

st Project MAIN GUL & X

Select Yes to the TwinCAT PLC Control dialog to create ‘Port_851":

TwinCAT PLC Control >

Application "Port_851" does not exist on device TTC5300_Test_Project’. Do you
want to create it and proceed with download?

Yes Mo Details. ..

The program is now loaded and the green Start toolbar icon must be selected to start the program, cycling
the 10 ports:
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| CTC5300_Test Project - <local> ~| = | CTC5300 -1 m g

MAIN GVL [Onling] & X

CTC5300_Test Project.CTC5300.GVL

Expression Type Yalue
@ Digitalinputt USINT 217
@ DigitalOutputl USINT 217
@ Digitalinputz USINT 15
@ DigitalOutputz USINT 15

The digital outputs will start incrementing and if a loopback connector is in place the digital inputs will
increment as well. Click the red stop icon to stop the program and the red left facing arrow to log off
interacting with the PLC. Reference TwinCAT documentation for additional details.
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CHAPTER

[5] Slave PDO Data Structure

5300 PDO Data Storage Structure

Standalone Mode

Data placement in the PDO is expected to follow the mapping logic of 0x1C12 and 0x1C13 where the
modules represented by 0x1600 to Ox160F and 0x1A00 to Ox1AOF represent the 10 in each slot of the
controller. Thisis the standard for EtherCAT slave devices. Therefore, data mapping is based upon module
placement in the PLC rack.

QuickBuilder Mode (CTC only, not TwinCAT)

TxPDO (read by Master)

Object 0x2101 defines what is available to determine the below mappings.

1. Digital inputs are first, bit oriented but breaking on full byte boundary if uneven where upper
unused bits would not be used.

2. Digital outputs being read are next, bit oriented but breaking on full byte boundary if uneven

where upper unused bits would not be used. This is currently not implemented.

Analog inputs, 4 bytes each, little endian

Analog outputs being read, 4 bytes each, little endian. Currently not implemented.

Integer registers, 4 bytes each.

Float32 registers, 4 bytes each.

Float64 (double), 8 bytes each.

Nouksuw

RxPDO (written by Master)

Object 0x2102 defines what is available to determine the below mappings.

1. Digital outputs are first, bit oriented but breaking on full byte boundary if uneven where upper
unused bits would not be used.

2. Analog outputs are next, 4 bytes each little endian

3. Integer registers, 4 bytes each.
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4. Float32 registers, 4 bytes each.
5. Float64 (double), 8 bytes each.
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CHAPTER
[6] Slave Object Dictionary
5300 Slave Object Dictionary

Code Data Type Range
SINT Signed 8-bit integer -128 to 127
USINT Unsigned 8-bit integer 0 to 255
INT Signed 16-bit integer -32,768 t0 32,767
UINT Unsigned 16-bit integer 0to0 65,535
DINT Signed 32-bit integer -2,147,483,648 to

2,147,483,647

UDINT Unsigned 32-bit integer 0to0 4,294,967,295
REAL 32-bit float -
LREAL 64-bit double -
STRING Character string -

The 5300 slave supports SDOINFO where a Master can interrogate a slave device to discover what objects
are available without a direct EtherCAT Esi xml file reference. In the following example the 5300 is
configured as follows:

Slot 1 — M3-10A, 16 Digital Input / 16 Digital Output

Slot 2 — M3-10A, 16 Digital Input / 16 Digital Output

Slot 3 — M3-10A, 16 Digital Input / 16 Digital Output

Slot 4 — M3-10A, 16 Digital Input / 16 Digital Output

Slot 5 — M3-10B, 16 Digital Input / 16 Digital Output

Slot 6 — Empty

Slot 7 — M3-34B (4) 4-20ma Outputs and (4) 0-10V Outputs

Scanning the network and selecting a 5300 slave in standalone mode TwinCAT would display the following
objects available:
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General EtherCAT Process Data  Slots Statup  CoE-Onling  Online

Update List [JAuto Update  [] Single Update | | Show Offline Data
Advanced... |AII Objects |

Add to Startup... Module OD (AoE Porty: [0 ]

Index Mame Flags Value
1000 Device Type RO (cDD001389 (5001)
1008 Manufacturer Device Name RO CTC5300
1009 Manufacturer Hardware Version RO 1.0
1004 Manufacturer Software Version RO R70.33

+-1018:0 |dentity Object RO 4

+ 1600:0 Module 0 Entries RO > 16 <

+-1601:0 Module 1 Entries RO > 16 <

+ 1602:0 Module 2 Entries RO > 16 <

+- 1603:0 Module 3 Entries RO =16«

+- 1604:0 Module 4 Entries RO > 16«

+- 1605:0 Module 5 Entries RO > 16 <

+- 1606:0 Module & Entries RO > 16 <

+- 16070 Module ¥ Entries RO > 16«

+- 1608:0 Module 8 Entries RO > 16 <

+- 1609:0 Module 9 Entries RO > 16«

+- 160A:0 Module 10 Entries RO > 16 <

+- 160B:0 Module 11 Entries RO »16 <

+- 160C-0 Module 12 Entries RO > 16 <

+-1600:0 Module 13 Entries RO =16 <

+ 160ED Module 14 Entries RO > 16 <

+- 160F:0 Module 15 Entries RO > 16 <

+- 1ADD:0 Module 0 Entries RO > 16 <

+-1A01:0 Module 1 Entries RO > 16 <

+- 1AD02:0 Module 2 Entries RO > 16 <

+- 1AD3:0 Module 3 Entries RO =16«

+- 1AD:0 Module 4 Entries RO > 16 <

+- 1A05:0 Module 5 Entries RO > 16«

+- 1ADG:0 Module & Entries RO > 16 <

+- 1A07:0 Module ¥ Entries RO > 16«

+- 1A08:0 Module 8 Entries RO > 16 <

+- 1A09:0 Module 9 Entries RO > 16«

+- TADAD Module 10 Entries RO »>16<

+- 1ADB:0 Module 11 Entries RO =16 <

+- 1TADC0 Module 12 Entries RO > 16 <

+- 1A0D:0 Module 13 Entries RO > 16 <

+- 1ADED Module 14 Entries RO > 16 <

+- 1ADF0 Module 15 Entries RO > 16 <

+- 1C00:0 Sync Manager Communication Type RO >4 <

+-1C12:0 Sync Manager 2 PDO Assignment RO 6

+-1C13:0 Sync Manager 3 PDO Assignment RO >0

+-1C32:0 SyncMgrParam RO 26

+-- 2000:0 Register Offset Base RO > B«
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Index

2001:0
2002:0
2003:0
2004:0
2005:0
2100:0
21010
2102:0
2103:0
2104:0
2105:0
3000:0
3001:0
3002:0
3003:0
3004:0
3005:0
30060
3100:0
31010
3102:0
3103:0
31040
3105:0
31060
&000:0
6010:0
6020:0
6030:0
6040:0
6050:0
&060:0
6070:0
6080:0
&050:0
60AD:D
c0B0:0
60C0:0
60D0:0
GOED:D
GOF0:0

7 FHEEEEEEEEEE

7 H B EEEEEEEEEEEEEEEE

I B e e B e A B A e

+ [+

+

Mame

Integer Reg Bank 1

Integer Reg Bank 2

Integer Reg Bank 3

Double Reg Bank 4

Double Reg Bank &

PDO Size

Mapping Read Infarmation
Mapping Write Infarmation
Mapping Write Infarmation
Register Read Assignment
Reqister Write Assignment
Digtal Input Bits

Digital Input Bits

Digital Input Bits

Digttal Input Bits

Digital Input Bytes

Digital Input Words

Digttal Input DWords

Digital Output Bits

Digital Output Bits

Digttal Output Bits

Digital Output Bits

Digital Output Bytes

Digital Output Words

Digttal Output DWords
M3-10A +VS 16011600 NPN
M3-10A +VS 16011600 NPN
M3-10A +S 16011600 MPN
M3-10A +VS 16011600 NPN
M3-10B +5V 16011600 NPN
MNOME

NOME

MNOME

MNOME

MOME

MNOME

MNOME

MOME

MNOME

MNOME

MOME

Flags
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO

Value

=16 <
> 16 <
=16«
» 16 <
=16«
- s
b B
- X
. s
>89
3 X
» 80 <
>0«
>0«
» 0«
=10 <
»he
g s
=80«
>0«
» 0«
»0<
> 10 <
» B«
e s
32 e
22
» 2
32
» 2
» 0«
>0 <
» 0«
>0«
»0<
>0«
» 0«
>0 <
» 0«
>0«
=0«
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+- 70000 M3-104 +V5 16011600 NPM RO 22«
+- 7010:0 M3-104 +V'5 16011600 NPMN RO 22
+- 7020:0 M3-104 +V'5 16011600 NPM RO » 2«
+-7030:0 M3-104 +VS 16011600 NPMN RO =2«
+- 7040:0 M3-10B +5V 16DI1/16D0O NPM RO » 2
+- 7050:0 NOME RO *0«
+- 7060:0 M3-34B 4 4-20ma 4 010V RO >8¢«
+- 7070:0 NOME RO =0«
+- 7080:0 NOME RO =0«
+- 7090:0 NOME RO =0«
+- F0AD0 NOME RO 31 I
+- 70B0:0 NOME RO =0«
+- 70C0:0 NOME RO >0«
+- F0D0:0 NOME RO =0«
+- FOED:0 NOME RO =0«
+- 70FD:0 NOME RO =0«
+1- FO00:0 Module Device Profile RO »he
+- FO40:0 Detected Address List RO =16«
+- FOS0:0 Detected Module List RO =16«

Object definitions:

Index | Subindex Object Description Data Access | PDO | Initial Value
Type Type
0x1000 | 0x00 VAR Device Type UDINT RO No 5001
0x1008 | 0x00 VAR Manufacturer Device | STRING | RO No CTC5300
Name
0x1009 | 0x00 VAR Manufacturer STRING | RO No 1.0
Hardware Version
0x100A | 0x00 VAR Manufacturer STRING | RO No R70.33
Software Version
0x1018 | 0x00 RECORD Number of Entries USINT RO No 0x04
0x01 - Vendor ID UDINT RO No 0x00000989
0x02 - Product Code UDINT RO No 0x00000002
0x03 - Revision Number UDINT RO No 0x00007033
0x04 - Serial Number UDINT RO No 0x00000000
0x1600 | 0x00 RECORD Module 0 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1601 | 0x00 RECORD Module 1 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1602 | 0x00 RECORD Module 2 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
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0x1603 | 0x00 RECORD Module 3 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1604 | 0x00 RECORD Module 4 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1605 | 0x00 RECORD Module 5- Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1606 | 0x00 RECORD Module 6 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1607 | 0x00 RECORD Module 7 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1608 | 0x00 RECORD Module 8 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1609 | 0x00 RECORD Module 9 - Number USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160A | 0x00 RECORD Module 10 - Number | USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160B | 0x00 RECORD Module 11- Number | USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160C | 0x00 RECORD Module 12 - Number | USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160D | 0x00 RECORD Module 13 - Number | USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160E | 0x00 RECORD Module 14 - Number | USINT RO No 0x00

of Entries in RxPDO
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0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x160F | 0x00 RECORD Module 15 - Number | USINT RO No 0x00
of Entries in RxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A00 | 0x00 RECORD Module 0 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A01 | 0x00 RECORD Module 1 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A02 | 0x00 RECORD Module 2 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A03 | 0x00 RECORD Module 3 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A04 | 0x00 RECORD Module 4 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A05 | 0x00 RECORD Module 5- Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A06 | 0x00 RECORD Module 6 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A07 | 0x00 RECORD Module 7 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A08 | 0x00 RECORD Module 8 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A09 | 0x00 RECORD Module 9 - Number USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
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0x1AO0A | 0x00 RECORD Module 10 - Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A0B | 0x00 RECORD Module 11- Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A0C | 0x00 RECORD Module 12 - Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1A0D | 0x00 RECORD Module 13 - Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1AOQE | 0x00 RECORD Module 14 - Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1AOF | 0x00 RECORD Module 15 - Number | USINT RO No 0x00
of Entries in TxPDO
0x01 to Objects mapped in UDINT RO No 0x00000000
0x10 the PLC slot
0x1C00 | 0x00 ARRAY SM (Sync Manager) USINT RO No 0x04
Communication Type
Number of Entries
0x01 SMO type: Mailbox UDINT RO No 0x00000001
0x02 Rx 0x00000002
0x03 SM1 type: Mailbox Tx 0x00000003
0x04 SM2 type: TxPDO 0x00000004
SM3 type: RxPDO
0x1C12 | 0x00 ARRAY RxPDO assign USINT RO No 0x00
number of 0x16xx
entries
0x01lton UINT RO No 0x0000
0x1C13 | 0x00 ARRAY TxPDO assign USINT RO No 0x00
number of Ox1Axx
entries
0x01lton UINT RO No 0x0000
0x1C32 | Ox00 RECORD Sync Mgr Output USINT RO No 0x06
Number of
Parameters
0x01 Sync mode UINT RO No 0x0000
0x02 Cycle Time UDINT RO No 0x00000000
0x03 Shift Time UDINT RO No 0x00000000
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0x04 Sync modes UINT RO No 0x0000
supported

0x05 Minimum Cycle Time | UDINT RO No 0x0007A120

0x06 Calc and Copy Time UDINT RO No 0x0000000

0x2000: Register Offset

This Object sets the value that is added to the Subindex for access to the 5300 PLC registers for objects
0x2001 to 0x2005. Subindex 1 to 3 are for Integer access and Subindex 4 and 5 are for double type access.
This is necessary since the Subindex range is only 0x1 to Oxff and there are over 36000 registers. As an
example, setting 0x2001 Subindex 1 to a 0 would result in any read/write to 0x2001 Subindex 1 to access
register 1 in the controller; 0x2001 Subindex + 0x2000 Subindex 1 offset = 1 + 0 = register 1. 0x2001
Subindex 2 would result in access register 2.

Subindex

Description

Data
Type

Access

PDO

Initial
Value

0x00

Number of Entries

USINT

RO

No

5

0x01

Offset for register access
using object 0x2001.
This value is added to
the Subindex used to
access 0x2001 in order
to determine the
register number to
access.

DINT

RW

No

0x02

Offset for register access
using object 0x2002.
This value is added to
the Subindex used to
access 0x2002 in order
to determine the
register number to
access.

DINT

RW

No

0x03

Offset for register access
using object 0x2003.
This value is added to
the Subindex used to
access 0x2003 in order
to determine the
register number to
access.

DINT

RW

No

0x04

Offset for register access
using object 0x2004.
This value is added to

DINT

RW

No
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the Subindex used to
access 0x2004 in order
to determine the
register number to
access.

0x05 Offset for register access | DINT RW No 0
using object 0x2005.
This value is added to
the Subindex used to
access 0x2005 in order
to determine the
register number to
access.

0x2001: Integer Register Bank 1

This Objects’ Subindex is added to object 0x2000 subindex 1 value to determine the register within the
5300 PLC to access. Contents are treated as an integer, DINT.

Subindex Description Data Access | PDO Initial
Type Value
0x00 Number of Entries USINT RO No 16
0x01 - Subindex + 0x2000 DINT RW No 0
0x10 subindex 1 value
determines register to
access

0x2002: Integer Register Bank 2

This Objects’ Subindex is added to object 0x2000 subindex 2 value to determine the register within the
5300 PLC to access. Contents are treated as an integer, DINT.

Subindex Description Data Access | PDO Initial
Type Value
0x00 Number of Entries USINT RO No 16
0x01 — Subindex + 0x2000 DINT RW No 0
0x10 subindex 2 value
determines register to
access

0x2003: Integer Register Bank 3

This Objects’ Subindex is added to object 0x2000 subindex 3 value to determine the register within the
5300 PLC to access. Contents are treated as an integer, DINT.
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Subindex Description Data Access | PDO Initial
Type Value
0x00 Number of Entries USINT RO No 16
0x01 - Subindex + 0x2000 DINT RW No 0
0x10 subindex 3 value
determines register to
access

0x2004: Double Register Bank 4

This Objects’ Subindex is added to object 0x2000 subindex 4 value to determine the register within the

5300 PLC to access. Contents are treated as a double, LREAL.

Subindex Description Data Access | PDO Initial
Type Value
0x00 Number of Entries USINT RO No 16
0x01 - Subindex + 0x2000 LREAL RW No 0
0x10 subindex 4 value
determines register to
access

0x2004: Double Register Bank 5

This Objects’ Subindex is added to object 0x2000 subindex 5 value to determine the register within the

5300 PLC to access. Contents are treated as a double, LREAL.

Subindex Description Data Access | PDO Initial
Type Value
0x00 Number of Entries USINT RO No 16
0x01 - Subindex + 0x2000 LREAL RW No 0
0x10 subindex 5 value
determines register to
access
0x2100: PDO Size
This Object contains the maximum PDO size allowed and that which is actually being used.
Subindex Description Data Type Access PDO | Initial Value
0x00 Number of Entries USINT RO No 4
0x01 RxPDO Required Size — This size will DINT RO No 0
reflect the size of the RxPDO with all
data mapped and should be what the
EtherCAT Master sets the Sync
Manager to. This is the size to be
used during Safe_OP and OP cycles.
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0x02

RxPDO Maximum Size

DINT

RO

No

1024

0x03

TxPDO Requried Size - This size will
reflect the size of the TxPDO with all
data mapped and should be what the
EtherCAT Master sets the Sync
Manager to. This is the size to be
used during Safe_OP and OP cycles.

DINT

RO

No

0x04

TxPDO Maximum Size

DINT

RO

No

1024

0x2101: TXxPDO (read by Master, sent by the Slave) data type available and quantity

This Object contains a bit mask of the type of data available as well as the quantity of that data type that
can be expected in the TxPDO. Little Endian representation within the PDO.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of Entries USINT RO No 9
0x01 TxPDO data available mask: USINT RO No 0

Bit 7 - Digital Input

Bit 6 - Digital Output

Bit 5 - Analog Input

Bit 4 - Analog Output

Bit 3 - Regs Int

Bit 2 - Regs Float

Bit 1 - Regs Double

Bit O - (TBD)
0x02 Reserved INT RO No 0
0x03 Number of Doubles (64 bit) INT RO No 0
0x04 Number of Floats (32 bit) INT RO No 0
0x05 Number of Integers (32 bit) INT RO No 0
0x06 Number of Analog Outputs INT RO No 0
0x07 Number of Analog Inputs INT RO No 0
0x08 Number of Digital Outputs INT RO No 0
0x09 Number of Digital Inputs INT RO No 0

0x2102: RxPDO (sent by the Master, received by the Slave) data type available and quantity

This Object contains a bit mask of the type of data available as well as the quantity of that data type that
can be expected in the RxPDO. Little Endian representation within the PDO.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of Entries USINT RO No 9
0x01 RxPDO data available mask: USINT RO No 0
Bit 7 - Digital Output
Bit 6 - Analog Output
Bit 5 — Register Integer
Bit 4 — Register Float (32 bit)
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Bit 3 — Register Double (64 bit)

Bit 2 - Reserved

Bit 1 - Reserved

Bit O - Reserved
0x02 Reserved INT RO No 0
0x03 Reserved INT RO No 0
0x04 Reserved INT RO No 0
0x05 Number of Doubles (64 bits) INT RO No 0
0x06 Number of Floats (32 bits) INT RO No 0
0x07 Number of Integers (32 bits) INT RO No 0
0x08 Number of Analog Outputs INT RO No 0
0x09 Number of Digital Outputs INT RO No 0

0x2103: Operating Mode

The 5300 Controller can operate in two modes. The first as a standalone dedicated controller where all
10 is controlled by, and exposed to, the EtherCAT Master. The second where a QuickBuilder program can
map individual 10 as public along with registers and variants but restrict what the EtherCAT Master can
see and control.

Subindex

Description

Data Type

Access

PDO

Initial Value

0x00

Number of Entries

USINT

RO

No

4

0x01

Operating Mode, 1 all 10 is public and
controlled by Master, 0 QuickBuilder
(QB) Mode where 10 and variables
are enabled public individually by a
QB program.

USINT

RO

No

Set by eeprom

0x02

QuickBuilder Mapping Mode
(Register 13065) . Normally this
register is set to a default value of 3
where the Slave interacts with the
Master normally. If setto a O the
Slave will respond to EtherCAT
requests but Master PDO data will
remain unchanged and not be
updated or processed. Set to 1 for
the Master PDO received data to be
updated but the writes to the Slave
to be ignored. Set to a 2 for the Slave
to process write requests but not
update any PDO read data.

USINT

RO

No

0x03

QuickBuilder Mapping Complete. If
set to a 1 then it is OK for the
EtherCAT Master to access the
system as QuickBuilder has setup
mapping of all |0 and variable access

USINT

RO

No
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to PDOs and the user application
program is running.
0x04 Reserved USINT RO No

0x2104: TxPDO, assigned public registers numbers (Quickbuilder Mode Only)

This Object contains the assigned register number for each public variable type and the offset in the table
to read register number from. This is for QuickBuilder mode only and reflects those registers that the
application program makes public and gives a way for the Master to read the assigned register numbers
from the table. The index should be set to 0 prior to reading the desired table entry and it will
automatically increment with each read. This is for registers read by the Master and contained within the
PDO.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 9
0x01 Number of integers (32 bits) INT RO No 0
0x02 Integer index (base 0) INT RW No 0
0x03 Integer register number for index set INT RO No 0
0x04 Number of floats (32 bits) INT RO No 0
0x05 Float index (base 0) INT RW No 0
0x06 Float register number for index set INT RO No 0
0x07 Number of doubles (64 bits) INT RO No 0
0x08 Double index (base 0) INT RW No 0
0x09 Double register number for index set INT RO No 0

0x2105: RxPDO, assigned public registers numbers (Quickbuilder Mode Only)

This Object contains the assigned register number for each public variable type and the offset in the table
to read register number from. This is for QuickBuilder mode only and reflects those registers that the
application program makes public and gives a way for the Master to read the assigned register numbers
from the table. The index should be set to 0 prior to reading the desired table entry and it will
automatically increment with each read. This is for registers written by the Master and contained within
the PDO.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 9
0x01 Number of integers (32 bits) INT RO No 0
0x02 Integer index (base 0) INT RW No 0
0x03 Integer register number for index set INT RO No 0
0x04 Number of floats (32 bits) INT RO No 0
0x05 Float index (base 0) INT RW No 0
0x06 Float register number for index set INT RO No 0
0x07 Number of doubles (64 bits) INT RO No 0
0x08 Double index (base 0) INT RW No 0
0x09 Double register number for index set INT RO No 0
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0x3000: Digital Input Bits 1 to 255 State

This Object causes the referenced installed digital input bit to be returned where the first bit references
the 5300 PLC register #2001. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Bit BOOLEAN | RO No Oor1l

0x3001: Digital Input Bits 256 to 511 State

This Object causes the referenced installed digital input bit to be returned where the first bit references
the 5300 PLC register #2256. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Bit BOOLEAN | RO No Oor1l

0x3002: Digital Input Bits 512 to 767 State

This Object causes the referenced installed digital input bit to be returned where the first bit references
the 5300 PLC register #2512. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Bit BOOLEAN | RO No Oor1l

0x3003: Digital Input Bits 768 to 1023 State

This Object causes the referenced installed digital input bit to be returned where the first bit references
the 5300 PLC register #2768. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Bit BOOLEAN | RO No Oor1l

0x3004: Digital Input Bytes

This Object causes the referenced installed digital input byte to be returned where the first byte
references the 5300 PLC register #11201. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Byte USINT RO No 0 to OxFF
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0x3005: Digital Input Words

This Object causes the referenced installed digital input 16-bit word to be returned where the first word
references the 5300 PLC register #11101. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Input Word UINT RO No 0 to OxFFFF

0x3006: Digital Input DWords

This Object causes the referenced installed digital input 32-bit word (DWord) to be returned where the
first DWord references the 5300 PLC register #11001. The input must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value

0x00 Number of entries USINT RO No 0

0x01 to n | Digital Input DWord UDINT RO No Oto
OXFFFFFFFF

0x3100: Digital Output Bits 1 to 255 State

This Object causes the referenced installed digital output bit to be returned where the first bit references
the 5300 PLC register #1001. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Bit BOOLEAN | RW No Oor1l

0x3101: Digital Output Bits 256 to 511 State

This Object causes the referenced installed digital output bit to be returned where the first bit references
the 5300 PLC register #1256. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Bit BOOLEAN | RW No Oor1l

0x3102: Digital Output Bits 512 to 767 State

This Object causes the referenced installed digital output bit to be returned where the first bit references
the 5300 PLC register #1512. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Bit BOOLEAN | RW No Oor1l
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0x3103: Digital Output Bits 768 to 1023 State

This Object causes the referenced installed digital output bit to be returned where the first bit references
the 5300 PLC register #1768. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Bit BOOLEAN | RW No Oorl

0x3104: Digital Output Bytes

This Object causes the referenced installed digital output byte to be returned where the first byte
references the 5300 PLC register #10201. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Byte USINT RW No 0 to OxFF

0x3105: Digital Output Words

This Object causes the referenced installed digital output 16-bit word to be returned where the first word
references the 5300 PLC register #10101. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 0
0x01 to n | Digital Output Word UINT RO No 0 to OxFFFF

0x3106: Digital Output DWords

This Object causes the referenced installed digital output 32-bit word (DWord) to be returned where the
first DWord references the 5300 PLC register #10001. The output must actually exist to contain an entry.

Subindex Description Data Type Access PDO | Initial Value

0x00 Number of entries USINT RO No 0

0x01 to n | Digital Output DWord UDINT RW No Oto
OXFFFFFFFF

0x6000 to 0x60F0: Input area, process data input objects (mapped to TxPDOs)

The 5300 PLC uses what is called slot based addressing where each 16 of the Input area represents the
data area of the module inserted into that rack slot of the controller. Thus, 0x6000 to 0x600F is the entry
for each input section of the module inserted into the first controller slot, 0x6010 to 0x601F the second,
etc. As an example, a M3-10A in the first slot would have two entries, each of 8 bits for its 16 bits of total
input data, using two entries at 0x6000.1 and 0x6000.2.
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=1 6000:0 M3-10A +V5 16011600 NPN RO 222
6000:01  Digital Inputs RO (e 00 (0
6000:02 Digital Inputs RO (e 00 (D)

This will return the actual data as it is read by the controller.

An Analog card input would have 16-bit entries, one for each channel. With EtherCAT the logical mapping
of how objects interact are as follows:

0x1C13 <- Ox1Axx <- Ox60xx

Subindex Description Data Type Access PDO | Initial Value
0x00 Number of input entries USINT RO No 0
0x01 to 5300 Module data name, such as Type RO Yes 0
OxOF Digital Inputs or Analog Input based on
module in
rack

0x7000 to 0x70F0: Output area, process data output objects (mapped to RxPDOs)

The 5300 PLC uses what is called slot based addressing where each 16 of the Output area represents the
data area of the module inserted into that rack slot of the controller. Thus, 0x7000 to 0x700F is the entry
for each output section of the module inserted into the first controller slot, 0x7010 to 0x701F the second,
etc. As an example, a M3-10A in the first slot would have two entries, each of 8 bits for its 16 bits of total
output data, using two entries at 0x7000.1 and 0x7000.2.

=1 7000:0 M3-10A +V5 16011600 NPN RO 2«
7000:01  Digital Outputs RW (00 (0)
7000:02 Digital Outputs RW (00 (0)

Or an Analog M3-34B Module in slot 1 of the controller:

= 7060:0 M3-34E 4 4-20ma 4 0-10V RO =8«
7060:01  Analog Output RW 0
7060:02  Analog Output RW 0
7060:03  Analog Output RW 0
7060:04  Analog Output RW 0
7060:05  Analog Output R 0
7060:06  Analog Output RW 0
T060:07  Analog Output RW 0
7060:08  Analog Output R 0

This will return the actual data as it is read by the controller.

An Analog card input would have 16-bit entries, one for each channel. With EtherCAT the logical mapping
of how objects interact are as follows:

0x1C13 <- Ox1Axx <- Ox60xx

| Subindex | Description | Data Type Access | PDO | Initial Value |
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0x00 Number of input entries USINT RO No 0
0x01 to 5300 Module data name, such as Type RW Yes 0
0xOF Digital Outputs or Analog Output based on
module in
rack
0xF000: Module Device Profile.
This Object provides information on what modules are installed in the 5300 backplane.
Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 5
0x01 Index distance UINT RO No 0x0010
0x02 Maximum number of modules UINT RO No 0x0010
0x03 Standard entries in Object 0x8yy0 UDINT RO No 0
0x04 Standard entries in Object 0x9yy0 UDINT RO No 0
0x05 Module PDO group of the device UDINT RO No 0

0xF040: Device Address List.

This Object provides information as to where a module is plugged into the 5300 backplane. The slot
number will be entered at the appropriate index, where index 1 is slot 1, index 8 is slot 8. A module
plugged into backplane slot 3 would have a 3 inindex 3. If a module is not available the index will contain

a0.
Subindex Description Data Type Access PDO | Initial Value
0x00 Number of entries USINT RO No 16
0x01 to Sublndex 001 to 016 UINT RO No 0x0000
0x10
0xF050: Available 5300 backplane 10 modules and slots where installed.
This Object provides information on what modules are installed in the 5300 backplane.
Subindex Description Data Type Access PDO | Initial Value
0x00 Maximum number of module USINT RO No 16
backplanes slots
0x01 Slot 1 Module Code ID UDINT RO No 0
0x02 Slot 2 Module Code ID UDINT RO No 0
0x03 Slot 3 Module Code ID UDINT RO No 0
0x04 Slot 4 Module Code ID UDINT RO No 0
0x05 Slot 5 Module Code ID UDINT RO No 0
0x06 Slot 6 Module Code ID UDINT RO No 0
0x07 Slot 7 Module Code ID UDINT RO No 0
0x08 Slot 8 Module Code ID UDINT RO No 0
0x09 Slot 9 Module Code ID UDINT RO No 0
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0x0A Slot 10 Module Code ID UDINT RO No 0
0x0B Slot 11 Module Code ID UDINT RO No 0
0x0C Slot 12 Module Code ID UDINT RO No 0
0x0D Slot 13 Module Code ID UDINT RO No 0
0xO0E Slot 14 Module Code ID UDINT RO No 0
O0xOF Slot 15 Module Code ID UDINT RO No 0
0x10 Slot 16 Module Code ID UDINT RO No 0

Module DINT codes can be translated as follows:

#define MODULE_M3_10A (~0x01 & 0x00ff) // 16DI VDC SNK / 16DO VDC SNK
#define MODULE_M3_10B (~0x02 & 0x00ff) // 16DI 5VDC SNK / 16DO VDC SNK
#define MODULE_M3_10E (~0xOF & 0x00ff) // 16DI VDC SRC / 16DO VDC SRC - PROTOTYPE

#define MODULE_M3_11A (~0x09 & 0x00ff) // 16DI VDC SRC / 16DO VDC SRC
#define MODULE_M3_11B (~0x0a & 0x00ff) // 16DI1 5VDC SRC / 16DO 5VDC SRC

#define MODULE_M3_12A (~0x11 & 0x00ff) // 16 RELAY FORM-A (NO SPST)
#define MODULE_M3_12B (~0x12 & 0x00ff) // 8 RELAY FORM-A (NO SPST)

#define MODULE_M3_13A (~0x13 & Ox00ff)  // 4 RELAY FORM-C (NO/NC SPDT)

#define MODULE_M3_14A (~Ox1d & 0x00ff)  //32DO VDC SNK
#define MODULE_M3_14B (~0x1e & 0x00ff) // 16DO VDC SNK

#define MODULE_M3_15A (~Ox1f & Ox00ff)  // 32DO VDC SRC
#define MODULE_M3_15B (~0x20 & 0x00ff)  // 16DO 5VDC SRC
#define MODULE_M3_15C (~0x21 & Ox00ff)  // 32DO 5VDC SRC

#define MODULE_M3_16A (~0x15 & 0x00ff) // 32DI VDC SNK
#define MODULE_M3_16B (~0x16 & 0x00ff) // 16DI VDC SNK
#define MODULE_M3_16C (~0x17 & 0x00ff) // 32DI 5VDC SNK
#define MODULE_M3_16D (~0x18 & 0x00ff) ~ //32DI 5VDC SRC
#define MODULE_M3_16E (~0x19 & 0x00ff) // 32DI VDC SRC
#define MODULE_M3_16F (~0x1a & 0x00ff) // 16DI VDC SRC

#define MODULE_M3_18A (~0x25 & 0x00ff)  // 8DI SPDT SWITCH / 8DO LED
#define MODULE_M3_DUALPORT_41A (~0xCO & 0x00ff) // EtherCAT Module

// Dualport boards

#define MODULE_M3_DUALPORT Ox7F

#define MODULE_M3_DUAL_20 0x5320

// M3-20 PCA codes

#define MODULE_M3 20A0 // 16 +VS VDC smart sinking in, 16 +VS VDC sinking out, 8CNT 8PWM
#define MODULE_M3 20B 1 // VDC SNK Dual Stepper 16DI, 16DO
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#define MODULE_M3_20C 2
8CNT 8PWM
#define MODULE_M3_20D 3

#define MODULE_M3_20E 0x04
#define MODULE_M3_20F 0x05
#define MODULE_M3_20G 0x06
#define MODULE_M3_20H 0x07

#define MODULE_M3_DUAL_21 0x5321

// M3-21 PCA codes

#define MODULE_M3 _21A0
#define MODULE_M3 21B 1
#define MODULE_M3 21C2
#define MODULE_M3 21D 3

#define MODULE_M3_21E 0x04
#define MODULE_M3_21F 0x05
#define MODULE_M3_21G 0x06
#define MODULE_M3_21H 0x07

#define MODULE_M3_DUAL_30 0x5330

// M3-30 PCA codes

#define MODULE_M3_30A0
#define MODULE_M3_30B 1
#define MODULE_M3 30C 2
#define MODULE_M3_30D 3
#define MODULE_M3_30E 4

#define MODULE_M3_DUAL_31 0x5331

// M3-31 PCA codes

#define MODULE_M3_31A1
#define MODULE_M3_31B 2
#define MODULE_M3_31C 3
#define MODULE_M3_31D 4

//#define MODULE_M3_31E 5

#define MODULE_M3_DUAL_32 0x5332

// M3-32 PCA codes
#define MODULE_M3_32A 1
#define MODULE_M3_32B 2

#define MODULE_M3_DUAL_33 0x5333

// M3-33 PCA codes

#define MODULE_M3_33A 1
#define MODULE_M3_33B 2
#define MODULE_M3 33C3
#define MODULE_M3 33D 4
#define MODULE_M3 33E5

// 16 +5 VDC smart sinking inputs, 16 +5 VDC sinking outputs,

// 5VDC SNK Dual Stepper 16DI, 16DO

// M3-20E - VDC SNK 16/16 DIO 8 PWM

// M3-20F - 5VDC SNK 16/16 DIO 8 PWM

// M3-20G - VDC SNK 16DI 16DO 16CNT 16PWM, same as 20A
// M3-20H - 5VDC SNK 16DI 16DO 16CNT 16PWM, same as 20C

// 16 +VS VDC smart sourcing inputs, 16 +VS VDC sourcing outputs

// VDC Sourcing Dual Stepper 16DI, 16DO

// 16 +5 VDC smart sourcing inputs, 16 +5 VDC sourcing outputs
// 5VDC Sourcing Dual Stepper 16DI, 16DO

// M3-21E - VDC SNK 16/16 DIO 8 PWM

// M3-21F - 5VDC SNK 16/16 DIO 8 PWM

// M3-20G - VDC SNK 16DI 16DO 16CNT 16PWM, same as 21A
// M3-20H - 5VDC SNK 16DI 16DO 16CNT 16PWM, same as 21C

// 16Al +-10V / 8AO +-10V
// 8AI +-10V / 8AO +-10V

// 8Al +-20mV / 8AO +-10V
// 8Al +-100mV / 8AO +-10V
// 16Al +-20mA / 8AO +-10V

// 32Al +-10V

// 8AI +-10V

// 16Al +-20mV

// 16Al +-100mV/TC
// 32A1 +-20mA

// 32A0 +-10V
// 16A0 +-10V

// 8 Al +/- 20mv

// 4 Al +/- 20mv

// 8 channel Thermocouple
// 4 channel Thermocouple
// 8 Al +/- 10V
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#define MODULE_M3_DUAL_34 0x5334
// M3-34 PCA codes

#define MODULE_M3 34A1

#define MODULE_M3 34B 2

#define MODULE_M3_DUAL 35 0x5335
// M3-35 PCA codes

#define MODULE_M3_35A0

#define MODULE_M3 35B 1

#define MODULE_M3_DUAL_39 0x5339

#define MODULE_M3_DUAL_40 0x5340
#define MODULE_M3_40A 0
#define MODULE_M3_40B 1
#define MODULE_M3_40C 2
#define MODULE_M3_40D 3
#define MODULE_M3_40E 4
#define MODULE_M3_40F 5
#define MODULE_M3_40G 6

#define MODULE_M3_DUAL_41 0x5341
#define MODULE_M3_DUAL_42 0x5342
#define MODULE_M3_41A 10
#define MODULE_M3_41B 11

#define MODULE_M3_DUAL_60 0x5360

#define MODULE_M3_DUAL_61 0x5361
#define MODULE_M3_61A0
#define MODULE_M3_61B 1
#define MODULE_M3_61C 2
#define MODULE_M3_61D 3
#define MODULE_M3_61E 4
#define MODULE_M3_61F 5
#define MODULE_M3_61G 6

// 8 AO +/- 20ma
// 4 AO +/-20ma 4 AO 10V

// 8AIl +-20mV
// 8Al +-100mV/TC

// C - PLS, E - High speed counter

// Dual Axis Servo

// Dual Axis Stepper

// Dead

// 1.5 Axis Servo

// Quad Counter (Differential Ended)
// Quad Counter (Single Ended)

// 3 axis stepper

// EtherCAT Interface

// EtherCAT Interface

// EtherCAT only

// EtherCAT with 2 local servo's

// DeviceNet

// DeviceNet

// DeviceNet Master
// DeviceNet Slave

// Ethernet/IP Master
// Ethernet/IP Slave
// Profibus Master

// Profibus Slave

// CANOpen Slave

#define MODULE_M3_10A (~0x01 & 0x00ff) // 16DI VDC SNK / 16DO VDC SNK

#define MODULE_M3_10B (~0x02 & 0x00ff)
#define MODULE_M3_10E (~OxOF & 0x00ff)

// 16D1 5VDC SNK / 16DO VDC SNK
// 16D1 VDC SRC / 16DO VDC SRC - PROTOTYPE

#define MODULE_M3_11A (~0x09 & 0x00ff)
#define MODULE_M3_11B (~0x0a & 0x00ff)

// 16DI VDC SRC / 16DO VDC SRC
// 16DI 5VDC SRC / 16DO 5VDC SRC
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#define MODULE_M3_12A (~0x11 & 0x00ff)
#define MODULE_M3_12B (~0x12 & 0x00ff)

// 16 RELAY FORM-A (NO SPST)
// 8 RELAY FORM-A (NO SPST)

Entry codes will appear as below for each module in F050.1 to F050.16.

Module Description

Code ID

Empty Slot

0x00000001

M3-10A +VS 16DI/16DO NPN

(MODULE_M3_10A << 16)

M3-10B +5V 16DI/16DO NPN

MODULE_M3_10B << 16)

M3-10E VDC SRC 16DI/16DO

(MODULE_M3_10E << 16)

M3-11A +VS 16DI/16DO PNP

(MODULE_M3_11A << 16)

M3-11B +5V 16DI/16DO PNP

(MODULE_M3_11B << 16)

M3-12A 16 relay NO SPST

(MODULE_M3_12A << 16)

M3-12B 8 relay NO SPST

(MODULE_M3_12B << 16)

M3-13A 4 relay NO/NC SPDT

(MODULE_M3_13A << 16)

M3-14A 32 Sink Out

(MODULE_M3_14A << 16)

M3-14B 16 Sink Out

(MODULE_M3_14B << 16)

M3-15A 32 Src Out

(MODULE_M3_15A << 16)

M3-15B 16 Src Out

(MODULE_M3_15B << 16)

M3-15C 32 Src +5V Out

(MODULE_M3_15C << 16)

M3-16A 32 +VS Sink In

(MODULE_M3_16A << 16)

M3-16B 16 +VS Sink In

(MODULE_M3_16B << 16),

M3-16C 32 +5V Sink In

(MODULE_M3_16C << 16)

M3-16D 32 +5V Src In

(MODULE_M3_16D << 16)

M3-16E 32 +VS Src In

(MODULE_M3_16E << 16)

M3-16F 16 +VS Src In

(MODULE_M3_16F << 16)

M3-18A 16DI SPDT/16DO LED

(MODULE_M3_18A << 16)

M3-20A +VS 16DI/16DO NPN

(MODULE_M3_DUAL_20 << 16) |
MODULE_M3_20A

M3-20B +5V 16DI/16DO NPN

(MODULE_M3_DUAL_20 << 16) |
MODULE_M3_20C

"M3-21A +VS 16DI/16DO PNP

(MODULE_M3_DUAL_21 << 16) |
MODULE_M3_21A

M3-21C +5V 16DI/16DO PNP

(MODULE_M3_DUAL_21 << 16) |
MODULE_M3_21C

"M3-31A 16 +/-10V AIN

(MODULE_M3_DUAL_31 << 16) |
MODULE_M3_31A

M3-31B 8 +/-10V AIN

(MODULE_M3_DUAL_31 << 16) |
MODULE_M3_31B

M3-31C 16 4-20ma AIN

(MODULE_M3_DUAL_31 << 16) |
MODULE_M3_31C

M3-31D 8 4-20ma AIN

(MODULE_M3_DUAL_31 << 16) |
MODULE_M3_31D

M3-33A 8 Diff 20mv AIN

(MODULE_M3_DUAL_33 << 16) |
MODULE_M3_33A
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M3-33B 4 Diff 20mv AIN

(MODULE_M3_DUAL_33 << 16) |
MODULE_M3_33B

M3-33C 8 Thermo 100mv AIN

(MODULE_M3_DUAL_33 << 16) |
MODULE_M3_33C

M3-33D 4 Thermo 100mv AIN

(MODULE_M3_DUAL_33 << 16) |
MODULE_M3_33D

M3-33E 8 Diff +/-10V AIN

(MODULE_M3_DUAL_33 << 16) |
MODULE_M3_33E

M3-32A 32 +/-10V AOUT

(MODULE_M3_DUAL_32 << 16) |
MODULE_M3_32A

M3-32B 16 +/-10V AOUT

(MODULE_M3_DUAL_32 << 16) |
MODULE_M3_32B

M3-34A 8 4-20ma AOUT

(MODULE_M3_DUAL_34 << 16) |
MODULE_M3_34A

M3-34B 4 4-20ma 4 0-10V

(MODULE_M3_DUAL_34 << 16) |
MODULE_M3_34B

M3-40A 2 Axis Servo

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40A

M3-40B 2 Axis Stepper 24V

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40B

M3-40C 2 Axis Stepper 5V

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40C

M3-40D 1.5 Axis Stepper

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40D

M3-40E Diff Quad Counter

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40E

M3-40F Single End Quad Cntr

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40F

M3-40G 3 Axis Stepper

(MODULE_M3_DUAL_40 << 16) |
MODULE_M3_40G

M3-41A EtherCAT Master

(MODULE_M3_DUAL_41 << 16) |
MODULE_M3_41A

M3-61A DeviceNet Master

(MODULE_M3_DUAL_61 << 16) |
MODULE_M3_61A

M3-61A DeviceNet Slave

(MODULE_M3_DUAL_61 << 16) |
MODULE_M3_61B

M3-61C Ethernet/IP Master

(MODULE_M3_DUAL_61 << 16) |
MODULE_M3_61C

M3-61D Ethernet/IP Slave

(MODULE_M3_DUAL_61 << 16) |
MODULE_M3_61D
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CHAPTER

[7] EtherCAT ILED Indicators

RUN and ERR Indicators

In compliance with the EtherCAT Technology Group ETG1300 Indicator and labeling specification,
whenever a 5300 EtherCAT slave option module is installed two LED’s take on a different meaning from
that of the normal 5300 controller. The LEDs are labeled RUN and ERR and operate as defined below.

RUN indicator green LED:

Indicator states  Slave State

Off INITIALISATION
Blinking PRE-
OPERATIONAL
Single Flash SAFE-
OPERATIONAL
On OPERATIONAL
Flickering INITIALISATION
or BOOTSTRAP

Description

The device is in state INIT

The device is in state PRE-
OPERATIONAL

The device is in state SAFE-
OPERATIONAL

The device is in state OPERATIONAL
The device is booting and has not yet
entered the INIT state, or:

The device is in state BOOTSTRAP.
Firmware download operation in progress
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ERR indicator, red LED:

ERR

State Error Name

On Application
controller
failure

n Flashes Reserved

Triple Reserved

Flash

Double Process Data

Flash Watchdog
Timeout/
EtherCAT
Watchdog
Timeout

Single Local Error

Flash

Blinking Invalid
Configuration

Flickering  Booting Error

Off No error

Description

An critical communication or
application controller error
has occurred

Reserved for future use
Reserved for future use

An application watchdog
timeout has occurred.

Slave device application has
changed the EtherCAT state
autonomously, due to local
error (see ETG.1000 part 6
EtherCAT State Machine).

Error Indicator bit is setto 1 in

AL Status register.
General Configuration Error

Booting Error was detected.
INIT state reached, but Error
Indicator bit is setto 1 in AL
Status register, or

The EtherCAT
communication of the device
is in working condition

Example

Application
controller is not
responding any
more (PDI
Watchdog Timeout
detected by ESC)

Sync Manager
Watchdog timeout

Device changes its
EtherCAT state
from Op to
SafeOpError due
toa
synchronization
error.

State change
commanded by
master is
impossible due to
register or object
settings, or invalid
hardware
configuration (pin
sharing violation
detected by ESC)
Checksum error in
Application
controller flash
memory.
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[8] Slave Conformance Testing

Conformance Testing

CHAPTER

The 5300 PLC Controller has fully passed testing required by the EtherCAT Technology Group using the

Beckhoff “EtherCAT Conformance Test Tool”.

This is a self-certification process whereby Control

Technology Corporation maintains a yearly license for the tool and conducts its own rigorous testing to
ensure compliance. CTC also has tested compatibility with its Incentive PC EtherCAT Master as well as the

Beckhoff TwinCAT product.

File Tool Action Tools Help
™ = g
Project Explorer - 1

(=== CTC EtherCAT Slave Conformance Test PASS
EHED Tests
F= EtherCAT
@ TF-1300 EtherCAT Slave Information (Released)
+ @ TF-1100 Data Link Layer (Released)
@ TF-1200 EtherCAT State Machine (Released)
@ TF-1201 ESM - Explictt Device Idertification (Released)
@ TF-2300 AL CoE 5DO Servics (Released)
@ TF-2301 AL CoE Object Dictionary (Released)
@ TF-2302 CoE SDO Complete Access (Relsased)
(O TF-4100 CiA402 0D (Released)
(O TF-4401 10-Link Gateway (5001-6220) (Released)
+-{_) TF-4701_ETG 5003 _GeneralSemiProfile Tests (Released)
(O) TF-4800 Abatement Sub Fab Systems (ASF) (5003-2000) (Released)
(O TF-4840 RF Match (5003-2040) (Released)
=T+ FScE
@ FSoE Slave State Machine Test
@ Manual FSoE Slave State Machine Test
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- EtherCAT Devices
E-HR EtherCAT
.}a Processimage
[ Slave1 Control Technology Corporation[Defauit]

- [m]

Slave 1 Control Technology Corporation[Default] = Test Start Page 4 b x E
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Type Address General A Q]

g
Name Control Technology Corporati Auto Incr. Name: Slave 1 Control Technology C 5y
Product Code: ECAT. 0353 Imags
|
Group Vendor Previous Port |
1
Type: Name Control Technl & EtherCAT Conformance Test Tool %
mage: mage: | Vialid urtil 1/15/2023
Logger 1 Inactive
2 238 Success |_J’l99Warmngs ‘@oams ‘@542 Skipped | i)2
LogNo.  Time Stamp TesiCase Info

D0 2/24/20229.46.46 AM832  Secondary V... Get Vendor ID from ESH
@ 2/24/2002 546:46 AM 832 Secondary V.. Successful | Vald Ven
D)2 2/24/2022 94645 AM842  Device Revis.  Check for element Dev
@3 2/24/2 M:B4

Device Revis.. Success | ES| elemert

<
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[ Logger | [] Tool Log

Licensedta  Control Technlogy Corporation

Cancel
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