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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.

. 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.

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superseded by updates.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 Micro-
chip 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.
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Object of Declaration:

EU Declaration of Conformity

Manufacturer: Microchip Technology Inc.
2355 W. Chandler Blvd.
Chandler, Arizona, 85224-6199
UsAa

This declaration of conformity is issued by the manufacturer.

The development/evaluation tool is designed to be used for research and development in a laboratory
environment. This development/evaluation tool is not a Finished Appliance, nor is it intended for
incorporation into Finished Appliances that are made commercially available as single functional units to
end users under EU EMC Directive 2004/108/EC and as supported by the European Commission’s Guide
for the EMC Directive 2004/108/EC (8" February 2010).

This development/evaluation tool complies with EU RoHS2 Directive 2011/65/EU.

This development/evaluation tool, when incorporating wireless and radio-telecom functionality, is in
compliance with the essential requirement and other relevant provisions of the R&TTE Directive
1999/5/EC and the FCC rules as stated in the declaration of conformity provided in the module
datasheet and the module product page available at www.microchip.com.

For information regarding the exclusive, limited warranties applicable to Microchip products, please see
Microchip’s standard terms and conditions of sale, which are printed on our sales documentation and
available at www.microchip.com.

Signed for and on behalf of Microchip Technology Inc. at Chandler, Arizona, USA

(2-Sep— 1%
Derek Carlson ' Date
VP Development Tools
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Preface

NOTICE TO CUSTOMERS

document.

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our web site
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXA”, where “XXXXX” is the document number and “A” is the revision level of the

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using and
configuring the EVB-LAN9252-ADD-ON. Items discussed in this chapter include:

Document Layout

Conventions Used in this Guide

The Microchip Web Site

Development Systems Customer Change Notification Service
Customer Support

Document Revision History

DOCUMENT LAYOUT

This document describes how to configure the EVB-LAN9252-ADD-ON, such as the
DIGIO and SPI, as well as various setup options, scanning, and programming. The
manual layout is as follows:

Chapter 1. “Overview” — Shows a brief description of the
EVB-LAN9252-ADD-ON board quick setup.

Chapter 2. “DIGIO Configuration” — Provides instructions in configuring DIGIO.
Chapter 3. “SPI Configuration” — Provides instructions in configuring SPI.
Appendix A. “Setting Up Master in Windows®” — This appendix shows how to
set up Master in Windows.

Appendix B. “EEPROM Programming” — This appendix shows how to program
EEPROM.

Appendix C. “Scanning EtherCAT Slaves” — This appendix shows how to scan
EtherCAT Slaves.

Appendix D. “Programming PIC24 Firmware” — This appendix shows how to
program PIC24 firmware.

© 2015 Microchip Technology Inc. DS50002422A-page 7
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+ Appendix E. “Generating SSC Files” — This appendix shows how to generate
SSC files.
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Preface

CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

| Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User’s Guide

Emphasized text

...Is the only compiler...

dialog

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”

Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

A tab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, Ris theradixand nis a
digit.

4'p0010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#define START

Filenames autoexec.bat

File paths c:\mccl18\h

Keywords _asm, _endasm, static
Command-line options -Opa+, -Opa-

Bit values 0, 1

Constants 0xFF, ‘A’

Italic Courier New

A variable argument

file.o, where file can be
any valid filename

Square brackets [ ]

Optional arguments

mccl8 [options] file

[options]

Curly brackets and pipe
character: {| }

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0]1}

Ellipses...

Replaces repeated text

var name [,
var name...]

Represents code supplied by
user

void main (void)

{
}

© 2015 Microchip Technology Inc.
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THE MICROCHIP WEB SITE

Microchip provides online support via our web site at 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 (FAQs), 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

DEVELOPMENT SYSTEMS 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 www.microchip.com, click on Customer
Change Notification and follow the registration instructions.

The Development Systems product group categories are:

+ Compilers — The latest information on Microchip C compilers, assembilers, linkers
and other language tools. These include all MPLAB C compilers; all MPLAB
assemblers (including MPASM assembler); all MPLAB linkers (including MPLINK
object linker); and all MPLAB librarians (including MPLIB object librarian).

+ Emulators — The latest information on Microchip in-circuit emulators.This
includes the MPLAB REAL ICE and MPLAB ICE 2000 in-circuit emulators.

* In-Circuit Debuggers — The latest information on the Microchip in-circuit
debuggers. This includes MPLAB ICD 3 in-circuit debuggers and PICkit 3 debug
express.

* MPLAB IDE - The latest information on Microchip MPLAB IDE, the Windows
Integrated Development Environment for development systems tools. This list is
focused on the MPLAB IDE, MPLAB IDE Project Manager, MPLAB Editor and
MPLAB SIM simulator, as well as general editing and debugging features.

* Programmers — The latest information on Microchip programmers. These include
production programmers such as MPLAB REAL ICE in-circuit emulator, MPLAB
ICD 3 in-circuit debugger and MPLAB PM3 device programmers. Also included
are nonproduction development programmers such as PICSTART Plus and
PIC-kit 2 and 3.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:
+ Distributor or Representative

* Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

DS50002422A-page 10 © 2015 Microchip Technology Inc.
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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

DOCUMENT REVISION HISTORY
Revision A (October 2015)

« |nitial Release of this Document.
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MICROCHIP QUICK START GUIDE

Chapter 1. Overview

1.1 INTRODUCTION

The scope of this document is to describe the EVB-LAN9252-ADD-ON board quick
setup which supports a Digital 1/O PDI Interface and SPI+GPIO Interface. This board
is intended to be used together with the Beckhoff EL6800 platform.

111 Abbreviations

IDE - Integrated Development Environment
ESC - EtherCAT® Slave Controller

EVB - Evaluation Board

HAL - Hardware Abstraction Layer

HBI - Host Bus Interface

SPI - Serial Protocol Interface

SSC - Slave Stack Code

© 2015 Microchip Technology Inc. DS50002422A-page 13
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MICROCHIP QUICK START GUIDE
Chapter 2. DIGIO Configuration

21 BOARD SETUP

The following steps describe how to set up the board:

1. Replace the FB1111-0142 Piggy Back Controller board with
EVB-LAN9252-ADD-ON. This is located in the top most left hand corner of the
EL9800 platform.

2. Inthe EVB-LAN9252-ADD-ON, configure the following:
a) Close (1-2) of J1.
b) Change the switch SW2 to Dig-I10.
3. Inthe EL9800, configure the following
a) Close (1-2) of J1201.
b) Configure the “PDI Selection” switch to position 6 (PDI 6: 8 IN/24 OUT).

2.2 MASTER CONFIGURATION

The following steps describe how to configure DIGIO:

1. Referto Appendix A. “Setting Up Master in Windows®” to configure the Twin-
CAT® in Windows®.

2. Download and extract the “LAN9252Add-On-PIC24_SDK_Vx.xx.zip” from Micro-
chip website.

Note: x.xx denotes the version number of the SDK I

3. In SDK, “\ESI Files” directory contains the ESI files which can be loaded to
LAN9252 EEPROM using TwinCAT, as seen in Figure 2-1.

FIGURE 2-1: ESI FILES DIRECTORY
MName Date modified Type Size
=] Dig_8IN_80UT.xml 6/30/201511:35 AM XML Decument 4 KB
=] SPI-withPIC24 GPIO-2PortModexml 8/21/2015 944 AM XML Document 90 KB

4. Digital 10 ESI files

Dig_8IN_80UT.xml - Configures LAN9252 in DIG-IO with 8 pins as input and 8
pins as output.

5. Copy Digital-10 ESI file to the directory path “C:\TwinCAT\lo\EtherCAT” then
launch TwinCAT system manager.

6. Launch TwinCAT and scan EtherCAT slaves from TwinCAT. Refer to Appendix
C. “Scanning EtherCAT Slaves” to scan the slaves.

7. Program “9252 8 Ch. Dig. In-/Output 2xMIl (No DC)” EEPROM configuration.
Refer to Appendix B. “EEPROM Programming” for EEPROM programming. If
the EEPROM is programmed successfully, the device state will enter into ‘OP’
mode as displayed in Figure 2-2.

© 2015 Microchip Technology Inc. DS50002422A-page 15
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2.3

FIGURE 2-2: OP MODE
File Edit Actions View Options Help
DE@ESE[ s Ren A Bavyddot i ([@e*EAREELF €02
- B SYSTEM - Configuration o "
B PLe - Contquration | Genersl | EtherCAT | Process Data | Oriine |
—- 170 - Configuration State Machine
—ﬂ /O Devices (it | [Booisen ]
o= Device 2 (EtherCAT) Cument State: sl
+ Dev!cel-lmage IPEOP ] [Safe{)p ] Requested State: QoP
-=f= Device 2-Image-Info lOD ] [Clear Eror ]
- @ Inputs
218 Outputs DLL Status
+-§ InfoData . N
. 'E = Port A: Carmier / Open
. g Byte Port B: Mo Carmier / Closed
_FpT Input No Camier «
C Lo Input(o] =
of Input(l] No Camier
%1 Input(2]
ot Input[3] File Access over EtherCAT
- f Inputfd] Dowrioad pload

Note: Ifit changes to OP mode as highlighted above, then the device is in opera-
tional state. Otherwise there is an issue with the setup.

DIGIO DEMO

2.31

DIGIO Outputs

The following steps describe how to configure DIGIO outputs:
Follow the steps as mentioned in the Section 2.1 “Board Setup” to configure

1.

the master.

2. Click “Output” as highlighted in Figure 2-3 and then write values on the right side

FIGURE 2-3:
=B SYSTEM - Configuration
.58 PLC - Configuration

panel of TwinCAT by clicking “Write” button.

DIGIO OUTPUT .

- /O - Configuration
- B /O Devices

—.== Device 2 (EtherCAT)
..=f= Device 2-Image

+$T Inputs
+‘l Outputs
+-§ InfoData

.= Device 2-Image-Info

_ﬂ Box 1 (LANS252-DIGIC
- §f Inputs
:%

r 2@ Output

4] Output[1]

. ] Output[2]

. 4] Output[3]

. %] Output[4]

. %] Output[5]

. %] Output[6]

. %] Output[7]

Variable | Flags | Online
Value: b0 (0)
MNew Value: Eace e T
Comment:

The Set Value Dialog displays, as displayed in Figure 2-4.

DS50002422A-page 16
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DIGIO Configuration

FIGURE 2-4: SET VALUE DIALOG
Set Value Dialeg lﬁ

Dec: 1
Hew: (01 | Cancel |
Flaat: 1
Bool Lo a1 |
Binany: 1
Bit Size: 1 8 (16 (32 (64 @ ?

3. Once the values are written corresponding DIGIO LEDs (PORT B) should
change to ON/OFF state.

2.3.2 DIGIO Inputs

The following steps describe how to configure DIGIO outputs:
1. Follow the steps as mentioned in the Section 2.1 “Board Setup” to configure

the master.

2. Click “Input” as highlighted in Figure 2-5 and then read values on the right side

panel of TwinCAT.

FIGURE 2-5:

DIGIO INPUT .

- B SYSTEM - Configuration
! PLC - Configuration
E‘. I/0 - Configuration

£-B8 /0 Devices

25 Device 2 (EtherCAT)
..=}= Device 2-Image

-I- Device 2-Image-Info

QT Inputs

.l Outputs

% InfoData

5@ Box 1 (LAN3252-DIGIC

- §1 Inputs
[ oa
i3] Input[l]
&1 Input[2]
&1 Input[3]
- & Inputf4]
- 8] Input[5]
- &3] Input[B]
%3] Input[7]

-l Outputs

Variable I Fags | Online

- 8§ WeState

I Value: 03 (3)

New Value: Force

Comment:

Write...

i Togomies

3. Change the state of the switch (PORT A) to ON/OFF then the values will be dis-
played accordingly in TwinCAT as highlighted in Figure 2-5.

© 2015 Microchip Technology Inc.
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Chapter 3. SPI Configuration

3.1 BOARD SETUP

The following steps describe how to set up the board:
1. Replace the Beckhoff EtherCAT board with the EVB-LAN9252-ADD-ON board in
the EL9800 base board.
2. Inthe EVB-LAN9252-ADD-ON, configure the following:
a) Close (1-2) of J1.
b) Change the switch SW2 to SPI.
3. Inthe EL9800, configure the following
a) Close (1-2) of J1201.
b) Configure the “PDI Selection” switch to position 7 [PDI 7: PIC (SPI)].

3.2 MASTER CONFIGURATION

The following steps describe how to configure SPI:
1. Referto Appendix A. “Setting Up Master in Windows®” to configure the Twin-
CAT in Windows.

2. Download and Extract the “LAN9252Add-On-PIC24_SDK_Vx.xx.zip” from the
Microchip website.

Note: x.xx denotes the version number of the SDK I

3. In SDK, “\ESI Files” directory contains the ESI files which can be loaded to
LAN9252 EEPROM using TwinCAT, as seen in Figure 3-1.

FIGURE 3-1: ESI FILES DIRECTORY
MName Date modified Type Size
=] Dig_8IN_80UT.xml 6/30/201511:35 AM XML Decument 4 KB
=] SPI-withPIC24 GPIO-2PortModexml 8/21/2015 944 AM XML Document 90 KB

4. Digital 10 ESl file:

Dig_8IN_80UT.xml - Configures LAN9252 in DIG-IO with 8 pins as input and 8
pins as output.

5. Copy the Digital-lO ESI file to the directory path “C:\TwinCAT\Io\EtherCAT” then
launch TwinCAT system manager.

6. Launch TwinCAT and scan EtherCAT slaves from TwinCAT. Refer to Appendix
C. “Scanning EtherCAT Slaves” for directions on scanning the slaves.

7. Program “9252 8 Ch. Dig. In-/Output 2xMIl (No DC)” EEPROM configuration.
Refer to Appendix B. “EEPROM Programming” for EEPROM programming. If
the EEPROM is programmed successfully, the device state will enter into ‘OP’
mode as displayed in Figure 3-2.

© 2015 Microchip Technology Inc. DS50002422A-page 19
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3.3

FIGURE 3-2: OP MODE
File Edit Actions View Options Help
DE@ESE[ s Ren A Bavyddot i ([@e*EAREELF €02
- B SYSTEM - Configuration o "
B PLe - Contquration | Genersl | EtherCAT | Process Data | Oriine |
—- 170 - Configuration State Machine
—ﬂ /O Devices (it | [Booisen ]
o= Device 2 (EtherCAT) Cument State: sl
+ Dev!cel-lmage IPEOP ] [Safe{)p ] Requested State: QoP
-=f= Device 2-Image-Info lOD ] [Clear Eror ]
- @ Inputs
218 Outputs DLL Status
+-§ InfoData . N
. 'E = Port A: Carmier / Open
. g Byte Port B: Mo Carmier / Closed
_FpT Input No Camier «
C Lo Input(o] =
of Input(l] No Camier
%1 Input(2]
ot Input[3] File Access over EtherCAT
- f Inputfd] Dowrioad pload

Note: Ifit changes to OP mode as highlighted above, then the device is in opera-
tional state. Otherwise there is an issue with the setup.

DIGIO DEMO

3.31

DIGIO Outputs

The following steps describe how to configure DIGIO outputs:
Follow the steps as mentioned in the Section 3.1 “Board Setup” to configure

1.

the master.

2. Click “Output” as highlighted in Figure 3-3 and then write values on the right side

FIGURE 3-3:
=B SYSTEM - Configuration
.58 PLC - Configuration

panel of TwinCAT by clicking “Write” button.

DIGIO OUTPUT .

- /O - Configuration
- B /O Devices

—.== Device 2 (EtherCAT)
..=f= Device 2-Image

+$T Inputs
+‘l Outputs
+-§ InfoData

.= Device 2-Image-Info

_ﬂ Box 1 (LANS252-DIGIC
- §f Inputs
:%

r 2@ Output

4] Output[1]

. ] Output[2]

. 4] Output[3]

. %] Output[4]

. %] Output[5]

. %] Output[6]

. %] Output[7]

Variable | Flags | Online
Value: b0 (0)
MNew Value: Eace e T
Comment:

The Set Value Dialog displays, as displayed in Figure 3-4.

DS50002422A-page 20
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SPI Configuration

FIGURE 3-4: SET VALUE DIALOG
Set Value Dialeg lﬁ

Dec: 1
Hew: (01 | Cancel |
Flaat: 1
Bool Lo a1 |
Binany: 1
Bit Size: o1 @8 D16 32 T 64 @7

3. Once the values are written, corresponding DIGIO LEDs (PORT B) should
change to ON/OFF state.

3.3.2 DIGIO Inputs

The following steps describe how to configure DIGIO outputs:

1.
the master.

Follow the steps as mentioned in the Section 3.1 “Board Setup” to configure

2. Click “Input” as highlighted in Figure 3-5 and then read values on the right side

panel of TwinCAT.

FIGURE 3-5:

DIGIO INPUT .

- B SYSTEM - Configuration
! PLC - Configuration
E‘. I/0 - Configuration

£-B8 /0 Devices

25 Device 2 (EtherCAT)
..=}= Device 2-Image

-I- Device 2-Image-Info

QT Inputs

.l Outputs

% InfoData

5@ Box 1 (LAN3252-DIGIC

- §1 Inputs

= ot

i3] Input[l]

&1 Input[2]

&1 Input[3]

- & Inputf4]

- 8] Input[5]

- &3] Input[B]
%3] Input[7]

-l Outputs

Variable I Fags | Online

- 8§ WeState

I Value: 03 (3)

New Value:

Write...

Comment:

i Togomies

Change the state of the switch (PORT A) to ON/OFF then the values will be dis-
played accordingly in TwinCAT as highlighted in Figure 3-5.
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NOTES:
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Appendix A. Setting Up Master in Windows®

A1  INTRODUCTION

This appendix shows how to set up Master in Windows®.
Download and install TwinCAT on Windows from http://beckhoff.com.
A11 TwinCAT Ethernet Driver - Installation

To install the TwinCAT Ethernet Driver, do the following:

1. If TwinCAT installed successfully, a TwinCAT icon will display in the bottom-right corner of the desk-
top. After clicking the icon, a pop-up list will display. Select “System Manager,” as displayed in
Figure A-1.

FIGURE A-1: SYSTEM MANAGER

% About TwinCAT...

-

= Log View

.y System Manager

BB pLC Control

Realtime Settings

Router

Systern
IO

Properties

= =i

2. Go to “Options > Show Real Time Ethernet Compatible Devices...” as in Figure A-2.
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FIGURE A-2: SHOW REAL TIME ETHERNET COMPATIBLE DEVICES
Lol
! Untitled - TwinCAT System Manager ' -
File Edit Actions View | Options | Help
0= w = | | Language P
E SYSTEM - C.anlg.uratl Add Variable Type...
... JA PLC - Configuration i B
— . Delete Variable Type...
E|! I/0 - Configuration _ _
.. H8 /0 Devices SoizlearTyaas .
g8 Mappings Load User Types... |
Check PLC Project Changes |
Open Logger Automatically 1

Open Last Used File
Select Last Tree Element
GGenerate BAK-File

Auto Save to Target

Show full docurnent path

G S S

Compatibilty Meode (not recommended for new projects)

Show Real Time Ethernet Compatible Devices...

Change PCMCLA Base Address...

Update EtherCAT Device Descriptions...

Edit Terminal Types...

3. Select the Network adapter and install the TwinCAT driver as in Figure A-3.
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FIGURE A-3: ETHERNET ADAPTERS DIALOG
Installation of TwinCAT RT-Ethernet Adapters [
A
Ethernet Adapters Update List |

o l‘-'l" Installed and ready o use devices

~-F Compatible devices Instal |

E-&¥F Incompatible devices

LS Lol Area Comnection - Realtek PCle GBE Family Controllsr

“-mF Disabled devices |
Enable |
Disable |

[ Show Bindings

4. Once the TwinCAT driver is installed successfully, the driver becomes compatible with the TwinCAT
master. Now the network adapter will be moved to “Installed and ready to use devices” as displayed
in Figure A-4.

© 2015 Microchip Technology Inc. DS50002422A-page 25



EVB-LAN9252-ADD-ON Board Software Quick Start Guide

FIGURE A-4: INSTALLED AND READY TO USE DEVICES
Installation of TwinCAT RT-Ethernet Adapters | s

Ethernet Adapters |Jpdate Lizt

= l‘-'.l' Inztalled and ready to uze devices
L Local Area Connection - Realtek PCle GBE Family Controller |
o ‘-'-." Cornpatible devices |

----- LY |ncompatible devices
(- l_-'ll' Dizabled devices

Enable

Dizable

[ Show Bindings

5. Go to corresponding network adapter properties and then select TwinCAT drivers as displayed in
Figure A-5 and Figure A-6.
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FIGURE A-5: NETWORK ADAPTER PROPERTIES MENU

@U‘?|E' b Control Panel » Metwork and Internet » Metwork Connections »

Organize - Disable this network device Diagnose this connection Rename

Metwork cable unplugged

o

¥ @ RealtekPCle Gl @)  Disable

Status

." . Local Area Connection
.“‘..".’

Diagnose
) Bridge Connections

Create Shortcut
Delete

| ]
%/ FRename

' Properties
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FIGURE A-6:

LOCAL AREA CONNECTION PROPERTIES
U Local Area Connection Properties @

™

Metworking

Connect using:

l‘-'l" Realtek PCle GEE Famity Controller

This connection uses the following items:

(W 4 Cliert for Microsoft Networks

.@TwinCAT RT-Ethemet Intermediate Driver

Il .@QDS Packet Scheduler

[l .@ Filz and Printer Sharing for Microsoft Networks

wia TwinCAT Bthemet Protocol for All Metworc Adapters
[ -2 Intemet Protocol Version & (TCP/IPvE)

[ -a Intemet Protocol Version 4 (TCP/IPyd)

] 1 P

[ Install... ] [ Uninstall ] Properties

Description

Allows your computer to access resources on a Microsoft
nietwork.

OK || Cancel

Note 1: Only Select TwinCAT drivers.

2: If the TwinCAT cannot find the EtherCAT slaves after following the steps in Appendix
C. “Scanning EtherCAT Slaves”, restart the computer and attempt for scanning again.
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Appendix B. EEPROM Programming

B.1 INTRODUCTION
This appendix shows how to program EEPROM.

B.1.1 EEPROM Programming

To program EEPROM:

1. After a successful scan, click the “Device 2 (EtherCAT)” drop-down bar on the left panel of the Twin-
CAT tool. Then click the “Online” tab on the right-side panel of the TwinCAT tool. Right-click the
LAN9252 listing and select “EEPROM Update” from the contextual menu as displayed in Figure B-1.

FIGURE B-1: EEPROM UPDATE

| General I Adapter | EtherEAT| Online |COE-Online|

Mo Addr  MName State CRC

Request 'IMNIT" state
Regquest 'PRECP' state
Request 'SAFECQP' state
Request 'OP' state

Request 'BOOTSTRAP' state
Clear 'ERROR' state

EEPROM Update...
Firmware Update...

Advanced Settings...

Properties...

2. Upon selecting “EEPROM Update”, the Write EEPROM window will open. Select the corresponding
EEPROM configuration then click the “OK” button to initiate EEPROM programming as in Figure B-2.
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FIGURE B-2: WRITE EEPROM DIALOG

Write EEPROM

Awailable EEPROM Descriptions:

Show Hidden Devices

—'ﬁ‘ Microchip
—-£% Microchip PIC24 Slaves

------ 45 PIC24 EtherCAT Slave [37458 /1)

X
o)
e |

Cancel
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Appendix C. Scanning EtherCAT Slaves

C.1  INTRODUCTION

This appendix shows how to scan EtherCAT Slaves.

CcC11 Scanning EtherCAT Slaves

To scan EtherCAT Slaves, do the following:

1. Connect IN port of the device to master using RJ45 Ethernet cable, and then power up the board.

2. If any devices are present, delete them accordingly by clicking the device and selecting “Delete
Device,” as displayed in Figure C-1.

FIGURE C-1: DELETE DEVICE

l Untitled - TwinCAT System Manager

File Edit Actions View Options
T3 Ik Y

7- B SYSTEM - Configuration

... JA PLC - Configuration

5. /0 - Configuration
- B8 /0 Devices

o i m Append Box...
..g8 Mappings s TPP -
b4 Delete Device

® Online Reset
2+ Online Reload (Config Made only)
Online Delete (Config Mode only)

Help

#h A= aa v

‘B Export Device...

" Import Box...

“s_ Scan Boxes...

& Cut
Copy
Paste
Paste with Links

§d" ChangeId...

X Disabled

1 -

Ctrl+X
Ctrl+C
Ctrl+V

Alt+ Ctrl+V

'Y

3. Scan for EtherCAT slave devices by clicking “I/O devices” and selecting “Scan Devices” as displayed

in Figure C-2.
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FIGURE C-2: SCAN DEVICES MENU
! Untitled - TwinCAT System Manager I

File Edit Actions View Options Help
DS HE| | (84 B [ =) |an
- SYSTEM - Configuration

' PLC - Configuration
Ell I/O - Configuration

B Append Device...
ig* Import Device...

< T

[ Paste Ctrl+V
B8 Paste with Links Alt+ Ctrl+V

4. Click to OK to continue scanning, as displayed in Figure C-3.

FIGURE C-3: DEVICE DIALOG

1 new /O devices found

[W]Device 2 [EtheiCAT]  [Local Area Connection [Realtek RTLE168B/81118 Famil] | ]

Cancel

Select Al

Inzelect Al

LR

= 0O 0 0 o T i T s s o S B

If the check box is unchecked as displayed in Figure C-4 then either the device is not functional or the
driver was not installed properly.
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FIGURE C-4: DEVICE DIALOG, UNCHECKED
1 new I/O devices found
=
[[|Dqvice 1 [AT-Ethemet]  [Local Area Connection [Realtek RTLE168E/31118 Famil] i g

Cancel

Select All

Unzelect Al

1y i)

5. Click Yes as displayed in Figure C-5 to scan for boxes.

FIGURE C-5: CONFIRMATION DIALOG
TwinCAT System Manager l ]

b

The device list displays as displayed in Figure C-6.
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FIGURE C-6: DEVICE LIST
4 Iz Uevices

a4 == Device 2 (EtherCAT)
B Image

*B Image-Info
2 SyncUnits

4 Inputs
#1 Frm05tate
# Frm0WeState
# Frn0InputTeggle
#| SlaveCount
#| Devstate

4 [ Outputs
& Fren0Ctrl
B Fren0WeCtrl
& DevCtrl

. @ InfoData
4 "% Box1 (PIC24 EtherCAT Slave)
Dl Inputs
Allnputs
B OO Qutputs
B WcState
& InfoData
ﬁ’ Mappings
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Appendix D. Programming PIC24 Firmware

D.1 INTRODUCTION

This appendix shows how to program PIC24 firmware.
There are two methods, either using the on-board programmer or using the PICkit 3 programmer.

D.11 Programming PIC24 Firmware Using On-Board Programmer

If the user does not have the PICkit 3 programmer, follow these steps to use the on-board programmer:
1. Download and install “MPLAB IDE 8.92” and “XC16 Compiler” from the following link:
http://www.microchip.com/pagehandler/en-us/devtools/dev-tools-parts.html

2. Connect the “EL9800 On-board PIC Programmer” to the host using USB cable. The switch SW600 in
EL9800 must be turned to “ON” position.

3. Once the programmer is connected, the device will be listed in the device manager as displayed in
Figure D-1 (Windows 32-bit) and Figure D-2 (Windows 64-bit).

FIGURE D-1: ON-BOARD PROGRAMMER, WINDOWS 32-BIT
B Display adapters
ot DVD/CD-ROM drives
+ g IDE ATA/ATAPI cantrallers
- Keyboards

L Mice and other pointing devices

a -y Microchip Tools

iy Micrachip MPLABICD 2 Firrmavare Client

> JBF Metwork adapters
.| Portable Dewvices

Note: If the device is not listed as displayed above, install the “MPLAB ICD 2 driver” manually from the
MPLAB IDE install location “C:\Program Files\Microchip\MPLAB IDE\ICD2\Drivers”

FIGURE D-2: ON-BOARD PROGRAMMER, WINDOWS 64-BIT

. -.ﬁ Batteries
.12 Biometric Devices
g Bluetooth Radios

4. § Custom USB Devices
. . Microchip Custom USB Device
b

IMye

gy -]

. M| Nicnlav adanters

Note: If the device is not listed as displayed above, install the “MPLAB ICD 2 driver” manually from the
MPLAB IDE install location “C:\Program Files\Microchip\MPLAB IDE\ Drivers64”

4. Open the MPLAB Project “..\MPLAB_IDE\PIC24-SPIl.mcp” from the delivered SDK as in Figure D-3.
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FIGURE D-3: MPLAB PROJECT
Marne . Date rodified Type Size
PICZ24-5PLrncp 97174015 10219 Ak Microchip MPLAE.. 4 KB

5. Select “Microchip XC16 Toolsuite” from the “Select Language Toolsuite” option and update each path
of the “Toolsuite contents” as displayed in Figure D-4.

FIGURE D-4: SELECT LANGUAGE TOOLSUITE DIALOG
Select Language Toolsuite @
Active Toaolzuite: ticrochip #=C16 Toolzuite v]

Toolzuite Contents

MPLAB ASM1E Aszembler [#o]6-az.exe] w1.24
FMPLAR %C16 C Compiler [#c] B-gocexe] w1.24
FPLAR LIMKIE Object Linker [2c16-d.exe] »1.24 -

LI e O T TS PO e I I pepeppep [t B ¥ |

) [ coea ]

6. Select the “Programmer” as “MPLAB ICD 2” as displayed in Figure D-5.

FIGURE D-5: MPLAB ICD 2 MENU OPTION
Debugger Tools  Configure  Window Help
oY Select Programimer 1]
FPLAR ICD 2 Setup ‘izard.., -
v ZMPLABICD 2

Prograrm . o
iz 4 Starter Kit on Board
= 5 Starter kKits
Erase Part & PIC kit 3
Blank Check 7 MPLAE ICD 3

Read FEDRMRA el -

7. Once the programmer is selected, the message will appear as displayed in Figure D-6.
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FIGURE D-6: MPLAB ICD 2 TAB
Output

Build | “ersion Contral | Find in Files | MPLAB ICD 2

Connecting to MPLAR ICD 2

..Connected

setting Vdd source to target

Target Device PICZ4HI1 28GP306 found, revision = Rew 0x3040
..Beading ICD Froduct 1D

Funning ICD Self Test

..Faszed

MPLAB ICD 2 ready for next operation

Note: If you do not get the message as displayed above, power cycle the EL9800 board and reconnect
the on-board programmer to the host.

8. The steps must be followed to program target device as displayed in Figure D-7.
a) Select the “Release” option.
b) Click the “Build all” icon.
c) Click the “Program target device” icon.

FIGURE D-7: PROGRAM TARGET DEVICE STEPS
Belease =~ j=‘ ﬁ i | B Checksum: 0x¥fbc D; D3 D‘ Dﬂ} D‘ _/1\_ e
1 3

9. Once the programming succeeds, change the switch SW600 to position “1” and restart the EL9800
board.
D.1.2 Programming PIC24 Firmware Using PICkit 3 Programmer

If the user does has the PICkit 3 programmer, follow these steps:

1. Download and Install “MPLAB X IDE” and “XC16 Compiler” from the following link:
http://www.microchip.com/pagehandler/en-us/devtools/dev-tools-parts.html

2. Connect the PICKit 3 programmer to J1005 in the EL9800 using the fly wires as displayed below.

TABLE D-1:  FLY WIRES CONFIGURATION

PICkit 3 Pins J1005 Pins
1 (VPP/MCLR#) 4 (MCLR#)
2 (VDD Target) 1(3.3V)
3 (VSS GND) 5 (GND)
4 (ICSPDAT/PGD) 3 (RC13/PGD2)
5 (ICSPCLK/PGC) 2 (RC14/PGC2)

For example, the pin 1 (VPP/MCLR#) of the PICkit 3 has to be connected with the pin 4 (MCLR#) of
J1005

3. Open the MPLAB X IDE and open the project “PIC24-SPI” from the delivered SDK as in Figure D-8.
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¥

Project Name:

Open Required Projects:

FIGURE D-8: OPEN PROJECT DIALOG
x Cpen Project
I Look in: | 55C
..;,_:l-}- )
Recent Items + y Comman
4 | MPLAB_IDE
- (5 PIC 24-5P1
Desktop
E
My Documents
Computer
=)
Qk File name: |
Network Files of type: |Praject Folder

Open Praoject
.

4. Set the project as main project by clicking the “Make and Program main project” icon as displayed in

Figure D-9.

FIGURE D-9: MAKE AND PROGRAM MAIN PROJECT ICON

BI-EF *Eﬁ' |> l;; '%*@ " PC: 0x0 | dcnov zcoabsab IPO "ﬁ"r How do I?

5. Once the programming has completed, restart the EL9800 board.
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Appendix E. Generating SSC Files

E.1 INTRODUCTION

This appendix shows how to generate SSC files.

E11 Generating SSC Files

To generate SSC files, do the following:
1. Start the SSC Tool from the Windows Start menu as displayed in Figure E-1.

FIGURE E-1: SSC TOOL IN WINDOWS START MENU
EtherCAT Slave Stack Code Tool
I EEPROM Programrner
|_| EtherCAT Development Documents
g 55C Tool

2. Inthe menu bar, click “File” and then “New” to continue as in Figure E-2.

FIGURE E-2: MENU BAR NEW

£ Slave Stack Code Tool =L

File Project Tool Help

Slave Project Navigation Slave Settings

3. Click “Import” to import the SSC Tool configuration file “Microchip_LAN9252Add-On-EL9800Base-
Board.xml” from the directory “{SDK_INSTALL_PATH}/LAN9252Add-On-PIC24_SDK_V0.1/" as in
Figure E-3.
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FIGURE E-3: IMPORT DIALOG
Slave Stack Code Tool | New Project 3
@ Default
Custorm | EL3800 Shods LAY Sample
Default Slavestacklode configuration.
All s=ttirgs are available.
Import 0K
4. Atfter selecting the file, click “Open” to import the SSC Tool configuration file as displayed in
Figure E-4.
FIGURE E-4: IMPORT CONFIGURATION FILES DIALOG
B Import Ccmﬁgurationﬁle{s_ —— lﬁ
@n\:/:v| . < depot_dsg » AppsGroup » src » Jutland » EtherCAT » LANI252Add-On-PIC24_SDK » v|¢’v¢| Search LAN9252Add-0On-PICZ.. }Dl
Organize * Mew folder = -« [ IZ@I
J srC i MName . Date modified Type Size
. Common . . .
S ot , ESIFiles 9/1/2015 5:04 PM File folder
g Ee":”e" | s5C 9/1/2015513PM  File folder
| utan =] Microchip_LAN9252Add-0On-EL9800BaseBoard.... §/21/20159:30 AM XML Document 11KE
. EtherCAT =
. EL9800_ORIGINAL
. EL9800_LAN9252.X
y Src
. ESIFiles
. LANS252_MIGRATIOI
. LANS252_SDK
| LAN9252_UART_EXAI
. LANS252Add-On-PIC
J 55C i
File name: - ’xml (*xml) v]
[ Open l ’ Cancel ]

Once imported, check the “Custom” drop-down box, select “Microchip-SPI-GPIO |

EL9800-Base-Board” configuration, and click “OK” as displayed in Figure E-5.
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FIGURE E-5: CUSTOM DROP-DOWN BOX IN IMPORT DIALOG
Slave Stack Code Tool | New Project @

Default

© Custom | Microchip-SPI-GFIO | EL3800-Base-Board <Microchip> -

Wendor: Microchip (IxEQD004DE).

Wersion: 0.0.1.1

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

Shall be set if the Slave code executes on an Microchip development board for the PIC32

Import QK

6. It contains multiple categories where the SSC can be configured. Refer to the “Help” drop-down menu
in the tool bar for additional configuration information.

7. Click the “Project” drop-down menu in the tool bar and select “Create New Slave Files”. The pop-up
window as displayed in Figure E-6.

FIGURE E-6: CREATE NEW SLAVE FILES DIALOG
Create new Slave Files - -— e — . T W [5]
Project File D-\New folder\FtherCAT Slave esy P
Source Folder  D:\New folder\Src Change
ES| File D:\New folder\BtherCAT Slave i

D:\New folder

Progress

(o]

8. Click the “Start” button to create a new project file, Src folder, and esi file (Slave Information file) in the
desired directory path.

9. A pop-up window will indicate that the files have been successfully created. Click “OK” to continue.
10. Browse to the directory where the new files were created, as displayed in the example in Figure E-7:
Src (Folder): This folder contains the Beckhoff SSC.
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PIC24 EtherCAT Slave (ESP): This is the SSC Tool project file.

PIC24 EtherCAT Slave (XML): This is the EtherCAT slave information file that must be used as an
input to the EtherCAT master tool to configure EtherCAT slave controllers.

FIGURE E-7: SOURCE FOLDER
| PIC24 EtherCAT Slavesxml 9,/1/2015 5:23 PM XML Document o0 KB
|| PIC24 EtherCAT Slave.esp 9/1/2015 5:21 PM ESP File 515 KB
[£] Microchip_LAN9252Add-On-EL9800Base... &/21/20159:30 AM XML Document 11 KB
Src 9/1/2015 5:23 PM File folder
55C 9/1/2015 513 PM File folder
ESI Files 9/1/2015 5:04 PM File folder

11. Delete “el9800hw.c” and “el9800hw.h” files inside the Src folder.
12. Copy all the files inside the Src folder to the following directory:

“{SDK_INSTALL_PATH}/ LAN9252Add-On-PIC24_SDK_V0.1 /SSC/Common”

Note: “SSC/Common” directory contains “el9800hw.c” and “el9800hw.h” files where HAL layer is mod-
ified according to the LAN9252 specification.
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