MICROCHIP
LAN9252-SAME54 EtherCAT Application Quick Start Guide

Introduction

This document describes how to use the EVB-LAN9252-PICtail™ Software Development Kit as a
development tool for the Microchip EVB LAN9252 EtherCAT® slave controller.

The following abbreviations are used in this Document:
* IDE - Integrated Development Environment
+  ESC - EtherCAT Slave Controller
* EVB - Engineering Validation Board
* HAL - Hardware Abstraction Layer
*  SPI - Serial Protocol Interface
+ SSC - Slave Stack Code
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EtherCAT Pin Connection Guide Details

1. EtherCAT Pin Connection Guide Details

11 EtherCAT on SAMES54

This document describes the hardware setup and 1/O pin connections between the SAMES54 Xplained Pro
evaluation kit (Part Number: ATSAMES54-XPRO) and the EVB-LAN9252-PICtail add-on board (Part
Number: EVB-LAN9252-PICTAIL) through the Starter Kit I/O expansion board (Part Number: DM320002 )
required to run the EtherCAT solution on the SAME54 device.

This document provides a brief information about the development board, PICtail board, evaluation kits,
respective /O pins, and connectors required for this evaluation setup.

For detailed information and schematics for each of the boards described above, refer to the respective
user guide’s and Information sheets which are available for download from the following location:

*  SAME54 Xplained Pro Evaluation Kit User Guide: http://ww1.microchip.com/downloads/en/
DeviceDoc/70005321A.pdf

*  EVB-LAN9252-PICtail Add-on Board User Guide: http://ww1.microchip.com/downloads/en/
DeviceDoc/50002427A.pdf

»  Starter Kit I/O Expansion Board Information Sheet: http://ww1.microchip.com/downloads/en/
DeviceDoc/51950B.pdf

1.2 Hardware Setup

Soldering the required pins using smaller strands of wire is recommended, as shown in the following
figure. The use of fly wires will cause SPI high frequency signal integrity issues.
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Figure 1-1. SPI and Interrupt Pin HW Setup
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Table 1-1. SPI and Interrupt Board-to-Board Fly Wire Pin Connection

Starter Kit I/0 Expansion Board Pin LAN9252 EVB Pic-Tail
SAME54 Port Pins Connections Pin Connections

(Header-Pin) i
J10 Test Point | ,, Edge Connector | J1 Edge Connector
Headers
41 3

SPI SCK PB26 (EXT1-18) 3 (SCK)
SPIMOSI  PB27 (EXT1-16) 43 7 7 (SDI)
SPI SS PB28 (EXT1-15) 46 1 1(CS)
SPIMISO  PB29 (EXT1-17) 44 5 5 (SDO)
SYNC1 PB16 (EXT2-14) 38 17 17 (SYNC1)
SYNC 0 PB15 (EXT2-8) 37 18 18 (SYNC 0)
ESC IRQ PB06 (EXT2-6) 36 49 49 (ESC IRQ)

Users need to ensure that both the boards are on common GND.
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1.3 SAMES54 Xplained Pro Overview
The SAM E54 Xplained Pro evaluation kit is a hardware platform to evaluate the ATSAMES4P20A.

The evaluation kit offers a set of features that enables the ATSAME54P20A users to get started with the
SAM E54 peripherals and to have an understanding of how to integrate the device in their design.

Figure 1-2. SAM E54 Xplained Pro Evaluation Kit
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1.4 EVB-LAN9252-PICtail Add-On Board

The EVB-LAN9252-PICtail add-on board is used for evaluating Microchip’s LAN9252, a 2/3-port
EtherCAT slave controller with dual integrated Ethernet PHY's.

Features
*  The EVB-LAN9252-PICtail add-on board supports the option to select HBI PDI and SPI/SQlI
configurations
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*  Anonboard EEPROM to configure the EtherCAT slave configuration
*  The EVB-LAN9252-PICtail add-on board supports two Integrated PHY's through on board RJ45

Connectors

Figure 1-3. EVB-LAN9252-PICTAIL ADD-ON BOARD
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Figure 1-4. EVB-LAN9252-PICtail™ Add-On Board Edge Connector J1
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Starter Kit /0 Expansion Board

The Starter Kit I/O expansion board provides the starter kit and starter board users with full access to
MCU signals, additional debug headers, and connection of PICtail Plus daughter cards. The MCU signals
are available for attaching prototype circuits, or monitoring signals with logic probes.
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Figure 1-5. Starter Kit /0O Expansion Board

Figure 1-6. Starter Kit I/O Expansion Board J4 Connector
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Figure 1-7. Starter Kit /0O Expansion Board J10 Connector
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LAN9252 PICTAIL PLUS and I/O expansion INTERFACE

Plug in the EVB-LAN9252-PICtail add-on board J1 edge connector to the topmost position of the J4 slot
on the Starter Kit I/0 expansion board, as shown in the following figure.
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Figure 1-8. LAN9252 PICTAIL-I/O Expansion Interface
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EVB LAN9252-PICtail Add On Board (SPI Mode)

2. EVB LAN9252-PICtail Add On Board (SPI Mode)

21 EtherCAT Master and Slave Configuration

The following steps describe how to configure the EtherCAT master and slave.

1.

9.

Configure the master with the TwinCAT driver.

Note: Refer to Appendix A for information on Windows® configuration.

Unzip and extract the LAN9252-SAME54-SDK-Vx.x . zip file.

Note: Vx.x denotes the version number of the SDK.

In SDK, \ESI Files directory contains the ESI file, which can be loaded to the EVB LAN9252-PICtail
EEPROM using the TwinCAT utility, SAME54 EtherCAT slave.xml.

Note: Refer toAppendix D to change the vendor ID and the slave information in the ESI files.
Copy the Microchip LAN9252 SSC_Config.xml file to the directory path: C:\TwinCAT

\3. 71\Config\lo\EtherCAT for TwinCAT 3.1.

Configure the evaluation board in SPI mode. Refer to the EVB-LAN9252-PICtail Add-on Board
User’s Guide for additional information on configuration: http://ww1.microchip.com/downloads/en/
DeviceDoc/50002427A.pdf.

To program the default ESI file of the SAMES54 firmware for the SAMES4 controller, refer to
Appendix D and Appendix E.

Note: The pre-built binaries are available in the Binaries directory.

Launch TwinCAT and then scan the EtherCAT slaves from TwinCAT. Refer to Appendix C for
information on how to scan the slaves.

Program the EEPROM using the SAME54 EtherCAT Slave.xml file. Refer to Appendix B before
programming the EEPROM. If the EEPROM is programmed successfully, the device state will enter
into OP mode as shown below.

Figure 2-1. Device OP Mode
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Once the EEPROM is programmed successfully, the state of the device will change to OP mode.
Note: If the device changes to OP mode, then the device is in an operational state. If the device is
not in OP mode, then there is an issue with the setup.
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2.2 Demonstration
This section describes the demonstration of the EVB-LAN9252-PICtail in SPI mode.

1. Follow the steps as provided in EtherCat Master and Slave Configuration. There is one input and
one output. The object variable can be seen in the solution explorer of the TwinCAT tool as shown
in the following figure.

Figure 2-2. EtherCAT Slave Variable Addition
4 [ Outputs
- Fron0Ctrl
B FrmOWcCtrl
B DevCtrl
4 [ InfoData
#! ChangeCount

#! Devid
¥ AmsNetld

#! CfgSlaveCount
4 5 Box1 (SAMES4 EtherCAT Slave)
4 Inputs process data mapping
#' Counter

4 Outputs process data mapping

% Trigger
4 [J WcState

¥ WcState
#! InputToggle
p [ InfoData

As part of this demonstration, two object variables are available and are described in the following
table.

Table 2-1. Output Process Variable

Counter Value of Counter is determined based on Trigger value. If the Trigger value is 0, then the
Counter is cleared.

Trigger Trigger value is used to determine the value of the Counter.

2. To change the Trigger value, click on the Trigger which is available under ‘Output process data
mapping’ in the Search Solution Explorer window as shown below. The TwinCAT project window
will be displayed.
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Figure 2-3. Twincat Project Window
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3. Change the Trigger value to a five or zero as shown in the following figure (The Trigger value can
be anything. The Trigger value used here is only an example).
Figure 2-4. Initial Trigger Variable

Walse [+]
Pharws it — —T— e r—

Coamemeant | =
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Figure 2-5. Configure Trigger Variable
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4. The Counter value will be incremented based on the Trigger value as shown in the following figure.
(The Counter value will not be a stable value, and will keep the increment based on the Trigger
value. The following figure is shown as an example).

Figure 2-6. Counter Output
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Appendix A

Appendix A

Setting up Master in Windows
To setup master in Windows, follow these steps:

1. Download and install TwinCAT 3.1 on Windows from the following location: http://beckhoff.com/.
2. TwinCAT Ethernet driver installation:

— If the TwinCAT tool is installed successfully, a TwinCAT icon will be shown in bottom-right
corner of the desktop. After clicking the icon, a pop-up window will be displayed. Select
TwinCAT XAE (VS XXXX) as shown in the following figure.

Note: VS XXXX refers to version of the Visual Studio installed on the computer.
Figure 3-1. TwinCAT Manager
&) About TwinCAT...

ﬁq TwinCAT XAE (WS 2013)

Tools »
Router *
System L

3.  On the TwinCAT Project1 window, from TWINCAT > Show RealTime Ethernet Compatible Devices.
Figure 3-2. Show Real Time Ethernet Compatible Devices

m TwianCAT Projectl] - Microsoft Visual Studio
FILE EDIT WVIEW PROJECT BUND DEBUG | TWINCAT | PLC TEAM TOOLS TEST SCOPE  ANALYZ
- Bro-28& % l Activate Configuration lease
EE B2 E e 5. <Loca Restart TwinCAT System
Restart TwiniCAT (Config Mode)

Reload Devices

129

Toggle Free Run State

Show Online Data

Show Sub Items

Secunty Management...

Access Bus Couples/IP Link Register...
Update Firrnware/EEPROM

show Realtime Ethernet Compatible Deviges..,
EtherCAT Devices

About TwinCAT

4. Select the Network adapter, and then install the TwinCAT driver.

© 2018 Microchip Technology Inc. DS70005377A-page 15


http://beckhoff.com/

Appendix A

Figure 3-3. Select Network Adapter

- ™
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LF Diabled devices
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Disable

[~ Show Bindings

— FJ

5. Once the TwinCAT driver is installed successfully, the driver is compatible with the TwinCAT master.
Now the network adapter is moved under Installed and ready to use devices as shown in the
following figure.
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Figure 3-4. TwinCAT Ethernet Adapter Installed And Ready To Use
A ————————————— = —| -I.

E thetnet Adapters Update List
=& Installed and ready 1o use devices(isallime capable]
"l Local Area Cornection - TwinCAT dnbel PTI Ethemeat Adapber [Gigabit)
& Intalled and 1eady 1o use devices(for demo wse only
i¥ Compatible devices
El-&¥ Incompatibls devices
& Witeless Metwork Connection - 242 11bd/'/n Wireless LAN M.2 Adapler
& Disabled devices

6. Go to the corresponding network adapter properties by clicking View network status and tasks and
Change adapter settings in the Control Panel.

Figure 3-5. Configure Network Adapter Properties

E thetnet Adapters Update List
=& Installed and ready 1o use devices(isallime capable]
"l Local Area Cornection - TwinCAT dnbel PTI Ethemeat Adapber [Gigabit)
& Irgtalled and ready 1o use devices{ior demo wse only
&¥ Compatible devices
= g" Incompatible devices
& Witeless Metwork Connection - 2x2 11bd/'/n Wireless LAN M.2 Adapler
¥ Disabled devices
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Figure 3-6. Ethernet Adapter Setting

Control Panel Home

IManage wireless networks
Change adapter 5E1:tir1|:|5| 2
Change advanced sharing
settings

7. Select the TwinCAT drivers as shown in the following figures. Right-click on Local Area Connection
and then select Properties from the short-cut menu. The Local Area Connection properties window
will be displayed, see below image.

Figure 3-7. Network Adapter Properties Menu

Diagnose this connection Rename this connection View status
.: Local Area Connection L" Wireless Networl
- -
-n..,“""_ Eﬂat}'ﬁf' - — S ] |
@~ TwinCAT-Intel PCI Etherrf ¥  Disable fire
Status
Diagnose

¥ Bridge Connections

Create Shortcut
Delete

% Rename

%' Properties
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Figure 3-8. Local Area Connection Properties
4 Local Area Connection Properties ﬁ
l MNetworking | Sharing

Connect using:
K¥ TwinCAT-intel PCI Ethemet Adapter (Gigabit)

This connection uses the following items:

[ o Chenit for Microsoft Metworks

[ M8l 0aS Packet Scheduler

W o TwinCAT Ethemet Protocal

[ - intemet Protocol Version 6 (TCP/IPvE)

[ -+ Intemet Protocol Version 4 (TCP/IPv4)

[J -4 Link-Layer Topology Discovery Mapper L/O Driver
[ & Link-Layer Topology Discovery Responder

[ install... ] [ Uninstal ] Properties
Description
Allows your computer to access resources on a Microsoft
netwank.
0K || Cancel

8. Select TwWinCAT Ethernet Protocol, and then click OK.
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Appendix B

Appendix B

EEPROM Programming
To program the EEPROM, follow these steps:

1. After a successful scan, click on Device 2 (EtherCAT) in the solution explorer window of the
TwinCAT tool as shown in the following figure.

Figure 4-1. TwinCAT Scans EtherCAT Device2
4 =% Device 2 (EtherCAT)
*® Image
* B Image-Info
b2 SyncUnits

] Inputs

4 [ Outputs
B Frm0Ctrl
B Fron0WeCtrl
- DevCtrl

I InfoData

P Boxl (SAMESY EtherCAT Slave)

2. Click Online in the TwinCAT project window.
3. Right-click on the LAN9252 listings, and then select EEPROM Update from the contextual menu.
Figure 4-2. Select LAN9252 Setting for EEPROM Update

| General | Adapter | EtherCAT | Onine | CoE -Orine |

Mo Addr  Hame Hate CRC

N 1 1001 Box 1 (SAMiSsa _ — 0
Request INIT' state

Request ‘PREQP" state
Request "SAFEOP” state
Request "0 state

Request ‘BOOTSTRAP state
Clear 'ERROR’ state
EEPROM Update...

Firmware Update...

Actual State: QoF Advanced Settings... i Cueyed
(it | [PreOp | [SafeOp] [ Properties... o7+ 7933
Clear CRC ] Clear Fre Export... : ;1

| Too/Foc Ermors 1] ;o0

4. Upon selecting EEPROM Update, the Write EEPROM window will be displayed. Choose the
corresponding EEPROM configuration, and then Click OK to initiate the EEPROM programming.
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Figure 4-3. Write EEPROM Dialog

Write EEPROM - - ﬁ
Avwalsble EEPROM Dezcnptions: __| Show Hidden Devices
- ¢ Beckhoff Automation GmbH & Co. KG
5 microchip [ Corcel |

=43 Microchip SAMESA Slaves

el SAMES EtherCAT Slave (37458 /1)

Browse... |

5. The above figure shows an example of the LAN9252 SPI configuration selected for EEPROM
programming in the TwinCAT.
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Appendix C

Scanning EtherCAT Slaves
To scan EtherCAT Slaves, perform these actions:

1. Connect Port zero of the device to the master using a RJ45 Ethernet cable, and then power up the
board. The Link/Act LED should be ON at Port zero when the cable is present. If the Link/Act LED
is not ON, it indicates there is an issue with the connection or cable.

2. If any devices are present, delete them by right-clicking the device and select Remove as shown in
the following figure. If there are no devices in the solution explorer, then skip this step.

Figure 5-1. Remove Previous Scanned EtherCAT Slave Devices

¥ SAFETY O Add Mew lkem... Ins
, % E;' ‘O  Add Existing Item... Shift+Alt+A
X Remove Del

4 "L Devices

4 &2 Device 2 (EtherCAT) Change Netld...

+0
s Image Save Device 2 (EtherCAT) As...
*% Image-Info
b2 SyncUnits Append EtherCAT Crnd
P Inputs Append Dynamic Container
4 W Outputs Online Reset
B+ Frm0Ctrl )
B> Frr0WeCtrl Online Reload
- DevCtrl Online Delete
b InfoData .\ Scan
b A5 Boxl (SAMESS EtherCAT Slave) 2
4 2% Mappings Change Id...
@ Task 2 - Device 2 (EtherCAT) 1 Change To *
0! Copy Ctrl+C

3. If masteris in RUN mode, then it will not detect the slave as described in the steps five and six.

Ensure that the master is in Config mode, by clicking Restart TwinCAT.
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4.

5.

Figure 5-2. Restart TwinCAT

1

TWINCAT TWINSAFE  PLC

At f=. Activate Configuration

Restart TwinCAT System

TEAM  MANOEBIT

n Restart TwinCAT (Config Mode)

+ Reload Devices

Scan

@ Toggle Free Run State

@ Show Online Data

Show Sub ltems

:#_: Security Management...

TOOL!

dl
56

Scan for EtherCAT slave devices by right clicking Devices and then select Scan as shown in the
following figure.

Figure 5-3. Scan EtherCAT Slaves
4 o TwinCAT Project2
b @ SYSTEM
MOTION
PLC
5 SAFETY

4
4 g

EC++

¥
a

Mappings =
@ Task2 - Device 2 (EtherCAT) 1 "i:l

Add Mew Item...
Add Existing Itern...

Export EAP Config File
Scan

Paste

Paste with Links

Ins

Shift+Alt+4

Ctrl+V

Click OK to continue scanning as shown in the below image.
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Figure 5-4. Device Dialog

[/|Device 2 [EtheiCAT]  [Local Area Connection [TwinCAT-rtel PCI Ethemet A] ;

Caricel

Select Al

[ ]
i

Unselect Al

6. If the check box is not selected as shown in the following figure then either the device is not
functional, or the driver is not installed properly.

Figure 5-5. Device Dialog, Unchecked

W0 cvice 2 [EtherCAT]  [Local Area Connection [TwanCAT-Intel PCI Ethemnet A)

Select All

Unzelect Al

7. Click Yes to choose to scan for boxes.
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Figure 5-6. Confirmation Dialog

[~ 5
Microsoft Visual Studio [-‘*-J
- —,

Iel Secan for boxes

e |

[ F
Figure 5-7. Select Scanned EtherCAT Device2 (Device List)
4 ol TWinCAT Project2
b @l SYSTEM
i MOTION

gl rLc

i SAFETY

4 "L Devices
*® Image
* B Image-Info
b 2 SyncUnits
b Inputs
b Outputs
b @ InfoData
b & Boxl (SAMESS EtherCAT Slave)
:’_ Mappings

8. After a successful scan, there will be activity on Link/Act LED at Port zero.
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Generating EtherCAT Slave Stack Code (SSC) files
To generate the SSC files, follow these steps:

1. Select the SSC tool (Version 5.11) from the Start menu, as shown in the following figure.
Figure 6-1. SSC Tool Installation Steps

| EtherCAT Slave Stack Code Tool

; EEPROM Programmer

|| EtherCAT Development Documents
By 55C Tool

2. From the File menu select New to continue.
Figure 6-2. New EtherCAT Slave

EtherCAT Slave - Slave Stack Code Tool

File | Project Teool Help
E| 1 Mew  Cirl+N |- Slave Settings
5 Open Cirl+0 S5C Veersion 511
[ Save Ctrl+S Config File Version 1.3.3.0
Save Ac File name
=T AT aoeapplh
i i ProcessData applinteface h

3. Click Import to import the SSC Tool configuration file, Microchip-SAME54-EtherCAT-
Slave SSC Config.xml, from the directory {SDK_INSTALL_PATH}/ LAN9252-SAME54-SDK-
VX.x/.
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Figure 6-3. Import Project

Slave Stack Code Tool | New Project @
@ Default
Custom | EL9800 | 2xis CiA402 Sample

Default SlaveStackCode configuration.
All 2ettings are available |

Impaort QK

After selecting the file, click Open to import the SSC Tool configuration file.

Once imported, from the Custom drop-down menu, select the Microchip_LAN9252_SSC_Config,
and then click OK.

Figure 6-4. Custom SSC File Selected
Slave Stack Code Tool | New Project @

Default

@ Custom | Micrachip - SAMES4 BtherCAT Slave <Micrachip:

i |

Wendor: Microchip (EQ000408).
Wersion: 0.0.1.0

MOTE: This configuration is not provided by Beclkhoff Automation and files or file fragments may
be added which are NOT covered by the license from Beckhoff Automation GmbH.

Shall be set if the Slave code executes on an Microchip development board for the SAMES4

ok

6. After selecting the configuration, the SSC will prompt for the 9252 Hw. c file. Click OK and choose

the 9252 HwW. c file from this path: {SDK_INSTALL_PATH}Y/ LAN9252-SAME54-SDK-Vx.x/ SSC /
Common.
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Figure 6-5. Slave Stack Code Tool Dialog
Slave Stack Code Tool —

#*% Thefile "9252_HW.c" is required for the selected configuration.
WY GSelect file on local file system?

This file is included in the Microchip SDK

- -

Figure 6-6. Select 9252_hw.c File
o . )

;\]._, | |, e S5C » Common - | s ||- Search Common o

Organize - Mew folder £ -~ [ a
& Devnloads - Mame Date modidied Type

I, EtherCAT

- £] 9352 HW.c 331720161239 PM € Source
L. settings

A Libranes
{| Documents
o Music
s/ Pictures =
B videeos

/B Computer
EL 0sDisk (C:)
ca Data (1)

Ll | Ul L3

File name 9252 HW.c - .Slm File (9252 HW.c) =

| Open | | Concel

7. Alllisted parameters under Slave Information can be changed as shown in the following figure.
Note: By default, SDK ESI files have an object configuration with a Microchip vendor ID.
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Figure 6-7. Slave Information Setting

B EtherCAT Slave® - Siave Stack Code Tool P -_-_i
Fila Project Tool Help o -
Slave Project Mavigation Slave Sattings
& EsherCAT Slave HName Ve
Generic VENDOR_NAME Mcrochip
BtherCAT State Machine  VENDOR_IMAGE 424DEGO00MON00000000760...
Symchronisation GROUF_MAME SSC_Device
T ”"mm GROUP_IMAGE 424DD802000000000000360...
Maiboo: DEVICE_IMAGE 424DDE02D00000000000350. ..
Compler PRODUCT_CODE 00009252
REVISION_NUMBER 1
| SERIAL_NUMBER 01
DEVICE_PROFILE_TYPE 200000152
DEVICE_MAME SAMESS BEtherCAT Slave
DEVICE_HW_VERSION 10
DEVICE_SW_VERSION 10

8. Tool >Application > Import.
Figure 6-8. Import EtherCAT Slave Application Code

= Slave Stack Coae T oo

Options

EEPROM Programmer

m Q| ' "fpﬂncahan : 3 |
~ Synchronisation GROUP_NAME
T ooembas GROUP_IMAGE
| - Mailbox DEVICE_IMAGE
- Compiler PRODUCT_CODE
REVISION_NUMBER Ox1
SERIAL_NUMBER 1
DEVICE_PROFILE_TYPE (00000192
: DEVICE_NAME SAMES4 BtherCAT Slave
. DEVICE_HW_VERSION 1.0
} DEVICE_SW_VERSION 10

9. Selectthe sample app.xlsx file, which is available in the directory {SDK_INSTALL _PATH}/
LAN9252-SAME54-SDK-Vx.x / Sample application.
The sample app.xlsx object file contains the information about application objects.
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10. Once the file is selected, status message will be displayed as shown in the following figure. Click

OK to continue.
Figure 6-9. Status Message

Import Application | G:\etherCATSamESd\etherCATSamESN\SP] Applicationsample_app.xlsx

&

Apphcation name  sampls_app
Logger

Excel parser | open G \atherCAT SamESS etherCAT SamES4\5P Applcation’sample_app xdax’
Excel Parser | Parsa the woddshest Profile’.

Table parser | Parsa the column Modular Device Profile’

»333 Modular Device Profile

cccs Modular Device Profile

[Create PDO mapping cbjects

[Check obects ..

Check objects firsshed,

oK |

11. Click the Project drop-down menu in the tool bar, and then select Create New Slave Files. The

following figure shows the pop up window.
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Figure 6-10. Create New Slave Files

Create new Slave Files ="
Froject File $PROJECT_FLE_PATH
Source Folder  g5pC FILE PATWSIC Change
ES1 Fa SES|_FLE_PATH T
Progress
|
Cancal St

Note:
$PROJECT_FILE_PATH — The location where the SSC project file is saved.

$SRC_FILE_PATH - Default path is $PROJECT_FILE_PATH. It can be changed by clicking the
Change button in the pop up.

$ESI_FILE_PATH — Default path is SPROJECT_FILE_PATH. It can be changed by clicking the
Change button in the pop up.

12. Click Start to create a new project file, the SRC folder, and the ESI file (Slave Information file) in
the desired directory path.

13. A pop-up window indicates that the files are successfully created. Click OK to continue.

14. Along with generated new slave files, the ESI file (.xml file) also will be generated. This ESI file will
have information about the new vendor ID and object configuration. Program this ESI file into the
EEPROM as mentioned in Appendix B.

15. Replace the generated application files in the SRC folder with the SDK application files as shown in
the following figure.

— The SDK Application files can be found in Sample application.
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Figure 6-11. SDK Application Files

Mame

2] sample_app.c
] sample_app.h
|| sample_appQObjects.h

B3 sample_app.xlsx

Type Size

Z Source File 13 KB
H File 2EB
H File S KB
Microsoft Excel W... 21 KB

16. Application files are named as sample app.
In this demonstration, the input object file is named as sample app.xlsx.

Figure 6-12. Copy The Generated Application Files

ﬂ 9252 HW.c C Source File 20 KB
=1 9252_HW.h H File 9 KE
|| appllnterface.h H File S5 KB
2] coeappl.c C Source File 32KE
| coeappl.h H File 2 KB
| ecat_defh H File 41 KB
c] ecatappl.c C Source File 30 KB
|| ecatappl.h H File 6 KB
ﬂ ecatcoe.c C Source File o kB
|| ecatcoeh H File 5KB
EI ecatshv.c C Source File 103 KB
|| ecatshvh H File 30 KB
€] emey.c C Source File 10 KB
=] ermcy.h H File S5 KB
| | esc.h H File 13 KE
€] mailbox.c C Source File 38 KB
|| mailboxh H File 9 KE
c] ohjdef.c C Source File T4 KB
| objdef.h H File 15 KB
£] sample_app.c € Source File 13 KE
| sample_app.h H File 2KB
|| sample_appObjects.h H File 9 KB
&l sdoserv.c C Source File 60 KB
| sdoserv.h H File 33 KB

17. Browse to the directory where new files are created:
— SRC (Folder): Contains the Beckhoff Slave Stack code.
— SAME54 EtherCAT Slave (ESP): The SSC Tool project file.

— SAMES54 EtherCAT Slave (XML): The EtherCAT slave information file, must be used as an
input to the EtherCAT master tool to configure the EtherCAT slave controllers.
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18. Copy above mentioned files into the SRC folder under the directory: {SDK_INSTALL_PATHY
LAN9252-SAME54-SDK-VX.X /SSC/Common.

Note: The file replacement is required for these reasons:
* The default sample app.c file does not have the counter and trigger configuration details, hence
the user can add the modifying code for the counter and trigger.
* The generated application files will not have the code for modifying the Output Counter. Modifying
the Output Counter based on the Input trigger value in the sample application provided, is delivered
in the SDK application files. It is required to run the demonstration application.
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Compiling and Programming SOC Firmware

To compile and program the SOC firmware, follow these steps:

1.  Open Atmel Studio 7. From File > Open > Project/Solution and then import the SSC project into the
IDE. The Atmel Studio Project file is located under {SDK_INSTALL PATH}/ LAN9252-SAME54-

SDK-VX.X/SSC/SAM.
Figure 7-1. Open Project in Atmel Studio

EY stertpage - atmetStudio
File | Edit Wiew VAsustX ASF  Project  Debug  Tools

Mew L] I
Open b HY  Project/Solution..
Close £ File..

.j Open Dh]gn:! File For Dghugging

Hedp

Ctrl+ Shaft+ 0
Ctrl+ O

2. Browse to the project location and then open the Atmel Studio solution file

etherCATSamES54.cproj.
Figure 7-2. EtherCAT Project Path

@@v' ¢ Computer » Local Disk (E5) » microchip » EtherCAT » LANS252-5P1 SAMES SDK _V0.1a » 55C » 58M »

Organize - E Open = Basrn Mew folder

Name

T Favorites
B Desktop etherCATSamESd. cproj
& Downloads | samHW_h

3. Project will be loaded as shown in the following figure.

Type

ATMEL Studic 7.0

23 KB
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Figure 7-3. EtherCAT Project with E54

F5) ctherCATSamES4 - AtmelStudio
File  Edit View  WAssist{ ASF Project Bu

- [ B-Aa-UHP| XA
R e e ¥ 2 |

Solution Explorer
@ o-a|F =

Search Solution Explorer (Ctrl+;) P~

@) Solution 'etherCATSamES4' (1 project)
a etherCATSamES4
=d| Dependencies
=d| Cutput Files
I 5] Libraries
B[ Device Startup
b [d 55C

4. The SSC generated files are not added into the SDK distribution. Therefore, as the project is
loaded into the IDE, the following files are not located by the IDE.
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Figure 7-4. EtherCAT Library SSC Generated Files

4 |7 Common
c 9252_HW.c
hl 9252_HW.h
1] applinterface.h
] coeappl.c
£ coeapplh
£ ecat_def.h
1] ecatappl.c
1] ecatapplh
.l'ﬂ ecatcoe.c
2] ecatcoeh
£ ecatshec
8] ecatsheh
£ emey.c
B ermcy.h
£ esch
£] mailbox.c
2] mailbox.h
B objdef.c
47 objdef.h
£ sample_app.c
1] sample_app.h
£ sample_appObjects.h
] sdoserv.c

4] sdoserv.h

Ensure that required files are generated and added to the appropriate location
{SDK_INSTALL_PATH}/ LAN9252-SPI_SAME54_SDK_V1.0_aplha/etherCATSamE54/SSC/
Common.

Refer to Appendix D on how to generate the EtherCAT Slave Stack files using the SSC tool.

The application files are required to be generated and added to the appropriate location. Refer to
Appendix D.
5. Compile the source code as shown in the following figure.
Figure 7-5. Compile the EtherCAT Project
File Edit View WAssist{ ASF Project Build Debug Tools Window Help
S - -4 o-TEd D ?-C- L b b
LT k L He % | @~ 1 R [

maing = X

6. Once the source code is compiled successfully, the output window will display a build successful
message as shown in the following figure.
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Figure 7-6. Project Build Result

Dutpat

Showe output frome fluska r =W E M
Uslng ~RunCutputPileverifyTask™ tesk from spsestily "CiiProgras Files (xB6)iulteel\$tuiion? nExtensions\ipelicatiominmect. dll=.
Task =RundutputfileverldyTask"
Progras Mesery Usage ! MSXTE Bytes 3.5 N Full
Dute Hemory Urege 1 ETTEE bytes  25.1 W Full
Done executing tesk "SunOutputPileVerifyTask™.
Done budldieg target "“CoreBulla™ In project “stherCATSmedd. cprad=.
Target “PastBullafvent™ swipped, sue te false conaleion; (“S(PestBullafvent]}” 1= *°) was evaluated as (*° 1= ).
Target “Budld™ in file “CiProgres Files (MBS} uATmel\Stedion? B\VsLlv  ComBOn. Targets” from profect “Eusdorochis\PtherCAT vetre rTATSanl S e therCh
Done bedlding terget "Bulld™ dn project =etherCATSsslS4.cprol™.
Done bedlddeg project ~etrerCaiiandia. cpraf=.

Bulld succeeded,
sessssesss Bulld: 1 sucoesded o wo-to-dete, @ felled, & skilpped sssesscscs

Before initiating the firmware download, ensure that the debugger, programmer, and Xplained Pro
board are connected to the device which is running Atmel Studio.

8. To debug the SAMES54 host, click Debug Main Project.
Figure 7-7. Debug Main Project
File Edit View VAssistX ASF Project Build Debug Tools Window Help

':fﬂ* :ﬁj*ﬂ_'l -"Hlil"éélflj 2 - ' E. | | P Debug -

i > t a0 x| He B 8- 1

M3 Start Debugging and Break (Alt+F5)
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Programming the SAMES54 Firmware Using Pre-Built Binaries
1. Download and install Atmel Studio v7.0 from the following location: https://www.microchip.com/avr-
support/atmel-studio-7.
2. Before initiating the firmware download, ensure that the debugger, programmer, and Xplained Pro
board is connected to the device running Atmel Studio 7.
3. Open Atmel Studio and from Tools > Device Programming.
Figure 8-1. Select Device Program Option

Bl e e e e e e

File Edt View VillssestX BASF ijl:n:l Euld Debug ||'||:.h:|l\.||.I Help

e - G-d o-2BLF XA o - B  Command Prompt
Hil |§| | 4 :‘ - & Heext % :I‘i Dhlf_!ﬁ'.}(kh’lanﬂsr PXIA
)
o M s

manc = x I - " i
main.C

4. In the Device Programming window, under Tools, select the options as shown in the following
figure.

Figure 8-2. Select Device to Program

Dievice Programming v — —gy—e— i |M

| T

Device signature Target Voltage

- o (Apply|  |motresd

EDBG

ATMLIT4S0 21800000145

simulator

5. Select the options under Device as shown in the following figure.
Figure 8-3. Select Atmel Device

— —— -

Device Programming

- F - N e —

Tocl Device

|EDBG ~| TSAMES4P20A ~

Interface Device signature Target Voltage

(swp  ~| [Apply| ot read 3

6. Click Apply.
Figure 8-4. Apply Programming

EDBG (ATML2748021800000145) - Device Programming i [

— = —

Tool Device Interface Device signature Target Voltage

EDBG » | ATSAMEMPIOA = |SWD .|El ..mf m lﬂ‘

Interface settings SWD Clock

Toeol information 2 MHz

Device information
Memones The clock frequency should not excesad target CPU speed * 10
FIJSES

Security

7. Click Memories and then browse to the .hex file location.
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Figure 8-5. Erase Flash Memory

Device signature

Target Voltage
[Read| - |Read| |43

EDBG (ATML2748021800000145) - Device Programming
- - -
i Tool Device Interface
|[EDBG = | ATSAMESIP20A = [SWD = ||Apply| -
Interface settings Device
Tool infermation |Erase Chip = | \ Erase now )
Device information Flash (1024 EB)
Fuses |1 Erase Flash before programiming
) o Verify Flash after programming
SR | Advanced
User Page (512 bytes)
[#] Erase User Page before programming
I= 1|.r|!rl",' User F‘age- after programming
W | Advanced

8. Once the .hex files are loaded, click Program to program the SAME54 firmware.

Figure 8-6. Select EtherCAT Binary File

™ 145) - Dievice F ird
EDBG (A L_a'?amzmm1 2) Dcm__rl’mguﬂmi_ng

‘ Toal Dievice Interface Device signature Target Voltage
| |EDBG = | ATSAMESAP20A = |SWD = ||Apphy| 51840000 Read| 33V |Read| {3
| [nt:l'lacg;:ﬂing; Davice
Tool informaticn [EraseChip » || Erase mow |
Device informaticn Flash (1024 K8)
Mernaries EApcrochip\LANGIS2- SAMESS- SDK-VL O\ etherCAT s ES4\R eless s\ atherCATSam ES4 e ol [ = |
Fuses | Erase Flash before programming 1 Veri .
) | Werify Flash after programemning feoon l il |mmfioncls |
Tl ) Advanced
User Page (312 bytes)
| Erase User Page before prograrmming Tl
of| Werity Liser Page after programming -
v | Advanced
|

Erasing device... DK
Prpgramming Flash... O

Verttying Flash..0K

[=] Verifying Flash..OK

—-— R )

P N S e
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Appendix: Revision History
November 2018

This is the initial released version of this document.
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

»  Distributor or Representative
* Local Sales Office
*  Field Application Engineer (FAE)
»  Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.

Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

*  Microchip products meet the specification contained in their particular Microchip Data Sheet.

*  Microchip believes that its family of products is one of the most secure families of its kind on the
market today, when used in the intended manner and under normal conditions.

*  There are dishonest and possibly illegal methods used to breach the code protection feature. All of
these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

*  Microchip is willing to work with the customer who is concerned about the integrity of their code.
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*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud,
chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST,
SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming,
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