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Introduction

This article describes how TwinCAT software running on a PC can be used to control AM335x based EtherCAT slave controller, and
monitor inputs from it. TwinCAT is a software system from BeckHoff which turns almost any compatible PC into a real-time controller
with a multi-PLC system. TwinCAT can be used to control the digital ouputs and monitor the digital inputs on AM335x over EtherCAT.
There are eight digital LED's on AM335x IDK/ICE which represents eight digital outputs; there are eight pairs of jumper pins
respresenting eight digital inputs.

Configuring TwinCAT For AM335x

1. Install TwinCAT (One month evaluation is available for free download from  Beckhoff website
www.beckhoff.de/tcatweb/twincat_download_e.aspx (http://www.beckhoff.de/tcatweb/twincat_download_e.aspx) - select PLC mode
of installation and check IO drivers box. TwinCAT works best on 32 bit Windows XP/Vista machines.

2. Copy sdk\protcols\ethercat\ecat_appl\esi\TI_ESC.xml and sdk\examples\ethercat\esi\TiEtherCATLib.xml to
<Drive>:\TwinCAT\Io\EtherCAT folder

3. Start TwinCAT system manager

4. Goto Options > Show Real Time Ethernet Compatible Devices and Install TwinCAT RT Ethernet intermediate driver. For best
performance - it is recommended to use compatible NIC card listed here, infosys.beckhoff.com/index.php (http://infosys.beckhoff.co
m/index.php?content=../content/1031/tcsystemmanager/reference/ethercat/html/ethercat_supnetworkcontroller.htm&id=10112). If
the network interface is listed as incompatible device, you can still proceed by installing the driver, enabling it and use TwinCAT.
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5. Goto I/O - Configuration > I/O Devices - right click and select Append device and then select EtherCAT > EtherCAT. Devicel
(EtherCAT) will be added to I/O devices


https://processors.wiki.ti.com/index.php/File:TC_pic0.JPG
https://processors.wiki.ti.com/index.php/File:TC_pic1.JPG

- Untitled - Twini ystem Manager

s/ HD BEN® 2 2] 2
BB S'vSTEM - Corfiguration Mumber | Device Type
BA FLC - Configuration
=88 10 - Configuration

& Import Dewvice. ., |

& 5can Devices..., |

= Paste Chrl+y
B8 Paste with Links  Alt+Crrl+y

|

|
Local {127.255,255.1.1,1)  [talyly{elgletey
== — =

Ready

e ey HE BELE R
LEI SYSTEM - Configuration Murmber Device Type
! PLC - Configur ation
=8 10 - Configuration

IiC Devices ;

: =y . Insert Device

B8 Mappings

Type: .10 1140 Lightbus C1220, 154

A0 1120 Lightbus Master ELEF20, EtherCAT

<0 1170 Lightbus C1200 (2 Telegrams)

<10 1140 Lightbus Master C1500-M 200, PC104

¢ lio 1140 Lightbus Slave C1500-B200, PC104
#5 Profibus DP

#5 Prafinet

Lif CANopen

== DeviceMet / Ethernet /P

#-#ff SERCOS interface

[
E
=

=5 EtherCAT Taretifine
R E e CAT (%) PC only
=% EtherCAT Slave M |
g S_Q EtherCAT Automation Protocol [Network Wariables] O X only
W% EtherCAT Automation Protocol (Poll () B only
] EtherCAT Automation Protocel via ELEEDT, EtherCAT Oul
o= EtherCAT Adapter [Direct Mode, +2.10 only] v

ame: | Device 1

| &

[ |
Ready Local {127.255.255.1.1.1)  [etelylilalleal)

6. Connect CAT5 Ethernet cable from TwinCAT PC to ECAT IN/Porto(J8 of IDK, J2 of ICE) . If you have multiple ICE/IDKs in chain,
please connect from ECAT OUT/Port1 (J9 of IDK, J3 of ICE) to Porto of next ICE/IDK.

7. Now right click Device1(EtherCAT)> select Scan Boxes.
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9. TI Boxn(ti-esc) (full application) or Box n(TIESC-oom) (demo application) will be detected automatically.
10. Now select Device1 (EtherCAT) and goto Actions > Select Set/Reset TwinCAT to Config Mode or use shortcut SHIFT-F4
11. A dialog will pop asking Load I/O Devices, select Yes

12. Next dialog asks confirmation to Activate Free Run - select Yes. This will put the Slave into OP mode
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Controlling Digital LED's On AM335x (running
Full application) Using TwinCAT

1. Now user can control digital out leds using TwinCAT. Select TI Boxn(ti-esc)>DO Outputs > LED1-8 to control the output LEDs .

~r Untitled - TwinCAT System Manager

File Edit Actions Yew Options Help
el Sh fBER | Ab ee v H B BB ® R 2Q 20" @1 T
] SYSTEM - Configuration Mame Online Type Size =addr..  Infout | Lser...
B pLC - Configuration SLLED 1 BOOL 0.1 41,0 Cutput
=B 10 - Configuration ®lLED 2 BOOL 0.1 41,1 Output
=B 1JO Devices ®lLED 3 BOOL 0.1 41.2 Qutput
[=)- === Device 3 (EtherCAaT) SLLED 4 BOOL 0.1 41.3 Qutput
%= Device 3-Image $lLEDS BOOL 0.1 41.4 Qukpuk
=k Device 3-Image-Infa ®lLED & BOOL 0.1 41.5 Output
- @1 Inputs ®/LED 7 BOOL 0.1 41.6 Output
- § Outputs ®lLED B BOOL 0.1 41.7 Output
% InfoData
v Term 1 (EK1100)
=-Tl Box 4 (b-esc)
| %T D1 Inputs
81 Motar A Inputs
= §l DO Dutputs
$| LED 1
®| LED 2
@, LED 3
&, LED 4
$| LEDS
$| LED 6
$| LED 7
| LED &
‘l Mator OGukputs
§ westate
§ InfoData
- TermS (EK1100)
=TI Box 8 (ti-esc)
= i’ﬁ Mappings

o
o
o
o
o
o
o
o

cooococooo

< |
Ready Local {172.24,179.45.1.1)

Config I

2. To turn an LED on/off right click on the LED, select 'Online Write' and enter the value 1/0.
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Controlling Digital LED's On AM335x (running
Demo application) Using TwinCat

1. Now user can control digital out leds using TwinCAT. Select Boxn(TI-ESC)>RxPDO >32Bit Output to control the output LEDs .
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2. To turn an LED on/off right click on the 32Bit Output, select 'Online Write' and enter the value 1/2/4 etc to turn on the first second or
third LED. A value of 0xFF would turn all LEDs on and 0x0 would turn all of them off.
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Monitoring Digital Inputs on AM335x Using
TwinCAT

1. There are jumper pins marked J9 (ICE) and J15 (IDK) on the AM335x board next to the digital output LEDs. The last 8 of them
(adjacent to resistors) can be used to supply Digital Inputs.

2. If you are running the Demo application, go to Box (TIESC-001) > TXPDO > 32Bit Input. If you are running the Full application, go
to TI Box (ti-esc) > DI Inputs > Switch n. Open the Online Tab.

., Untitled - TwinCAT System Manager
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3. In the Demo version, placing jumpers across the Digital Input pins sets bits in the LSB of the Value. Placing a
jumper across the first pair of pins will set the least significant bit (bit 0), placing a jumper across the second pair
of pins will set bit 1, and so on. In the full version, placing a jumper across the first pair of pins will set Switch 1,
placing a jumper across the second pair of pins will set Switch 2, and so on. The value can be read by choosing the
appropriate switch, and opening the online tab.

4. The following reading will be obtained with jumper placed across the sixth pair of pins.
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Online Application upgrade from TwinCAT

TI PRU-ICSS EtherCAT Slave (http://software-dl.ti.com/processor-industrial-sw/esd/PRU-ICSS-ETHERCAT-SLAVE /latest/index_FD

S.html) running on supported platforms can be upgraded online using FoE.
To use this feature from TwinCAT, EtherCAT Slave Information (ESI) file needs to be updated to have the FoE feature enabled.

Steps to modify the ESI file are as follows:

= Go to ${TWINCAT_INSTALL_FOLDER}3.1\Config\lo\EtherCAT
= Open ESI file (TI_ESC.xml or TiEtherCATLib.xml) with an editor and search for ‘CoE’.
= Add a new tag <FoE /> after to CoE tag as given below.

<Mailbox DataLinkLayer="true">
<CoE SdoInfo="true" SegmentedSdo="true" CompleteAccess="true" />
<FoE />

</Mailbox>

= Save the file.
= Restart TWinCAT

Note: In order to have the option to upgrade TI EtherCAT slave application via FoE you need to run full-fledged EtherCAT slave.
The following section describes the procedure to upgrade TI EtherCAT slave application during runtime.
1. Configure TwinCAT as mentioned in previous sections.

2. Click on Tl Box, Select "Online" tab.
3. Click "Bootstrap” (Label 1 on picture) button. ( This will take the Slave to BOOT state).
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6. Locate the new firmware to be dowloaded click 'Open'.

7. Click OK on the new dialog shown.

8. This will downlload the new firmware. The progress bar will show the status of download.
9. Once the download has finished, change the state back to "Init" by clicking 'Init' button. This will cause a reload of the application.

Generating EEPROM binary file

Config

The following steps explain how to convert the ESC configuration file into an EEPROM binary file. This binary file can later be used for
generating equivalent header file to be used to build the EtherCAT Application.
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1. Configure TwinCAT as mentioned in previous sections.

2. Click on the TI Box. Select EtherCAT. Click on the tab 'Advanced Settings'.
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3. Select ESC Access->E2PROM->Hex Editor. Select 'Write to File' and save the binary as a ".bin' file.

NOTE: Please make sure that upload button is not clicked any time before during this step - this will load the EEPROM data from TI
ESC to TwinCAT memory.
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Disclaimer

TwinCAT is a software product developed and supported by BeckHoff. For further product details and for support information on
TwinCAT please visit http://www.beckhoff.com/english.asp?twincat/default.htm
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