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INTRODUCTION

The Microchip LAN9252 is a 2/3-port EtherCAT® Slave Controller (ESC) with dual integrated Ethernet PHYs. The
LAN9252 is typically implemented in Industrial Automation solutions and includes the following main features:

Integrated high-performance 100Mbps Ethernet transceivers

3 FMMUs, 4 SyncManagers, Distributed clock support, 4K bytes of DPRAM
8/16-bit host bus interface allowing connection to most 8/16/32-bit embedded controllers
SPI/ SQI slave interface

Support for 5 different main configurations:

- Digital I/O (DIGIO)

- HBI

- SPI with GPIO

- SPI with MII - 3-port (MIl upstream) mode

- SPI with MII - 3-port (MIl downstream) mode

3rd port for flexible network configurations

Comprehensive power management features

Low pin count and small package size

The purpose of this document is to explain how to integrate the LAN9252 SDK with Beckhoff's EtherCAT Slave Stack
Code (SSC) for use with the EVB-LAN9252-HBI evaluation board. Once the SSC is integrated with the SDK, application
code (depending on the required application) can be added to the SDK to design the EtherCAT slave device.

Writing application code is not within the scope of this document. To utilize the LAN9252 SDK, one must be a member
of EtherCAT Technology Group (ETG) to gain access to the Beckhoff SSC. The current SDK is designed to work with
the Microchip PIC32MX and PIC24 MCU. However, support can be extended to other SOCs.

References

Microchip LAN9252 Data Sheet

Microchip EVB-LAN9252-HBI Evaluation Board User’s Guide
Microchip PIC32MX Data Sheet

Microchip LAN9252 EEPROM Configuration and Programming
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System Requirements

HARDWARE REQUIREMENTS

* Microchip EVB-LAN9252-HBI Evaluation Board
« Microchip PICkit 3 In-Circuit Debugger/Programmer
* Windows Host Machine with minimum of 2GB RAM

SOFTWARE REQUIREMENTS

* Microchip MPLAB IDE v2.20 or higher

* Microchip MPLAB XC Compiler v1.33 or higher

» Beckhoff EtherCAT Slave Stack Code version 5.10
« Latest version of Microchip LAN9252 SDK

Terms and Abbreviations

TABLE 1: TERMS AND ABBREVIATIONS

Term Definition
ESC EtherCAT Slave Controller
ETG EtherCAT Technology Group
EVB Evaluation Board
HBI Host Bus Interface
IDE Integrated Development Environment
SDK Software Development Kit
SPI Serial Protocol Interface
SSC Slave Stack Code

PIC32 SOC FIRMWARE FRAMEWORK

FIGURE 1: PIC32 SOC FIRMWARE FRAMEWORK
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SDK DIRECTORY STRUCTURE

This section provides a high-level overview of the contents of the EVB-LAN9252 SDK. The main EVB-LAN9252-
HBI_PIC32_SDK_V1.3 folder contains the following items, as displayed in Figure 2:

e ESI Files - This folder contains ESI files for the different configurations supported by the evaluation board.

« SSC - This folder contains two MPLABX project folders, one for the SPI interface and one for the HBI interface.

e Microchip EVB-LAN9252-HBI-SSC-CONFIG.xml - This is the Slave Stack Code tool configuration file that is
used to generate ESI files for different configurations supported by the EVB-LAN9252-HBI evaluation board.

FIGURE 2: LAN9252-PIC32_SDK_V1.3 FOLDER CONTENTS

. . T —
» Computer » OS5Disk (C:) » EVB-LAN9252 SDK V13 » EVBE-LANS252-HBI_PIC32 SDK V13 »

Include in library = Share with = Mew folder
Mame . Date modified Type Size
. Binaries 171372006 12:46 PM  File folder
. ESIFiles 1/13/201612:46 PM  File folder
J 55C 1/13/201612:46 PM  File folder
(Wl EVB-LAN9252-HBI Quick Start Guide.docx  12/28/201510:18 ..  Microsoft Word D... 18,512 KB
[Z] Microchip EVB-LANS252-HBI-55C-CONF...  12/15/2015 503 PM XML Document 66 KB
@ pic32_mchp_gpic_sample_app.xlsx 12/15/2015 5:03 PM  Microsoft Excel W... 21 KB

ESI Files Folder

The ESI Files folder contains EtherCAT slave information files for programming the LAN9252 EEPROM and configuring
the LAN9252 via an EtherCAT Master tool (such as TwinCAT), as displayed in Figure 3. For detailed information on the
different configurations of each EtherCAT slave information file in this folder, refer to the ReadMe . txt file located within
the folder.

FIGURE 3: ESI FILES FOLDER CONTENTS

Computer » OSDisk (C:) » EVB-LANI252 SDK V1.3 » EVB-LAN9252-HBI PIC32 SDK V13 » ESIFiles

Include in library = Share with + MNew folder

MName : Date modified Type Size
=] Microchip EVB-LANS252-HBI-INDEXED-8BIT xml 12/15/2015 503 PM XML Document 42 KB
=] Microchip EVB-LANS252-HBI-INDEXED-16BIT xml 1271572015 503 PM XML Document 42 KB
|=| Microchip EVB-LAN3252-HBI-MDP-8BIT xml 1271572015 503 PM XML Document 42 KB
|| Microchip EVB-LAN3252-HBI-MDP-16BIT xml 1271572015 5:03 PM XML Document 42 KB
|Z] Microchip EVB-LAN3252-HBI-MS5P-16BIT xml 1271572015 5:03 PM XML Document 42 KB
=] Microchip EVB-LANS252-HBI-5PT_MODE xml 1271572015 5:03 PM XML Document 42 KB
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SSC Folder

The SSC folder contains the following files/folders, as displayed in Figure 4.

« Common - This folder contains the C source files for the Hardware Abstraction Layer and also the placeholder for
the Beckhoff Slave Stack Code.

« PIC32 - This is the PIC32 project folder configured for the HBI interface.

* PIC32-SPI - This is the PIC32 project folder configured for the SPI interface.

« ReadMe.txt - This file contains information on the directory structure of the MPLABX folders.

FIGURE 4: SSC FOLDER CONTENTS

+ Computer » O5Disk (C:) » EVBE-LAN9252 SDK V1.3 » EVB-LAMO252-HBI PIC32 SDK V13 » S5C »

Include in library = Share with = MNew folder
Mame Date modified Type Size
Common 1/13/2016 6:56 PM File folder
PIC32 1/13/20161:23 PM File folder
PIC32-5P1 1/13/2016 6:21 PM File folder
Readme.txt 1/14,/2016 4:56 PM Text Docurmnent 1 KB

BUILDING A FULL-FEATURED ETHERCAT APPLICATION

Installation

In order to properly use the EVB-LAN9252, users must obtain the Beckhoff EtherCAT Slave Stack Code (SSC). Without
the SSC, when a Microchip EVB-LAN9252 SDK sample project is loaded into MPLAB, it will result in compilation errors
and missing source files. This is due to SDK dependencies on generic Beckhoff's slave stack source files. Because of
this, it is a pre-requisite to integrate Beckhoff's SSC with the LAN9252 SDK.

The examples in this document use:

* SSC version 5.11
« Configuration file version 1.3.0.0

The steps for building full-featured EtherCAT applications using the SSC are provided below.

1. Download the Microchip EVB-LAN9252 SDK and ensure the following directory structure contains the EtherCAT
SDK source code:

{SDK_INSTALL_PATH}/EVB-LAN9252-HBI_PI1C32_SDK_Vx.x/SSC

2. Download and install the Beckhoff EtherCAT Slave Stack Code (SSC) tool. Download the EtherCAT SSC from
the following link:

http://www.ethercat.org/login.aspx?ReturnUrlI=%2fmemberarea%?2fstack_code.aspx

3. To continue the download process, enter the ETG user name and password in the Member Area Login page, as
displayed in Figure 5.
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Note:  You must be an EtherCAT Technology Group (ETG) Member to download the SSC Stack.

FIGURE 5:

MEMBER AREA LOGIN

i e [E=ES)

«} e IRE T e Y < e x U
\ y

ke 3 vv.<thercat.org/login.aspx?ReturnUrl=%2fmemberarea%2fstack R C) HRSNERIe TB & & 86 =
2 Most Visite etting Starte uggested Site: eb Slice Gallery [2 Goagle
[B) Most Visited @ Getting Started L] Suggested Si Web Slice Gallery [ Googl
.
T F
EtherCAT. ™
®
Technology Group
ME
Search -+
Member Area | Login £
EtherCAT User name:
Organisation Password:
FAQs
Keep me logged in )
Membership
Vendor ID
Product Guide a
Dowslond= All content within the member area is intended for internal use of ETG members only. You may
Crreroas not copy, distribute or "mirror” these files or printed version of the documents, ar any part of it, for
any other purpose without permission in writing from the ETG (EtherCAT Technology Group).
Sy - . " i " . #
< I . ] v

L = —— = =

4. If prompted, enter the Vendor ID, and then click Submit Registration, as displayed in Figure 6.

FIGURE 6:

VENDOR ID SUBMISSION

¥ e

3 Y b
startup_c.. globalin., | - nasm-W.. | <= Ether. * \‘_ Ry
& P @ wwwethercat.org/memberarea/stack_code.aspx @ || Q Search a3 e =

|8} Most Visited @, Getting Started [ Suggested Sites { | Weh Slice Gallery [ Google

Q) stelaris/s..

< | B TiaCSe.

ET9300 EtherCAT Slave Stack Code | Registration Relstse Sonteal P

Please check your company details and insert your EtherCAT Vendor ID to register for =* Eth
downloading the EtherCAT Slave Stack Code from Beckhoff Automation GmbH for free

ID Assignme

—* EtherCAT 1D List

Registration
(= } required field

n

Company: Microchip Technology Inc
EtherCAT Vendor ID: ~ — 0x (4 Byte Hex-Code)

Submit Registration®

*You will be redirected to a Beckhoff download page
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5. Enter the required details, check the “I accept” box, and then click Register, as displayed in Figure 7.

FIGURE 7: SLAVE STACK CODE DOWNLOAD

| o S

<o | % Tvacse. | [ statupc. | €) stellarisfs.. | [ globslin.. | i nasm-W.. BECKHOF.. x "'w\ >+ -

e s A =|

€ s beckhoff.com/forms/stack_code/default.asp?company=Micre 7 C

|E|l Most Visited ‘, Getting Started u Suggested Sites | Web Slice Gallery E Google

} Becknoff m } Solutions } Produktfinder

-

(¥ ) required fields

TwinCAT 3
Mr.
& [ Beckhoff [=]
= Pe First Name:
[ Last Name: *
= Motien
|= Automation Company: Microchip Technology Inc.
|5 Applications & Solutions i
=1 Support Email: 4
| Training Version: S8CV5.11 (Tool 1.3.2) ~ |
[ | Download |3
[5] Suchen |
B Mo EtherCAT Slave Stack Code License (PDF)
1 accept
x Top 4 Besk © Beckhoff Autemation 3015 - Terms of Uss i=
[Beckhoffweltweit] - pr = D

A download link will be sent to the registered email address.
6. Click the emailed download link to download the EtherCAT Slave Stack Code, as displayed in Figure 8.

FIGURE 8: SLAVE STACK CODE DOWNLOAD

e B

< i |E]stam.p,<.” ‘OsteHariS/s..‘ |E| globalin.. | . nasm-W.. BECKHOFFN.. | BECKHOF... x"‘-\ > + -
071bezdb- v G Search wBe +$ & 8 =

|® Most Visited @) Getting Started [ Suggested Sites {_| Web Slice Gallery [ Google

[ e (r e (e ey

Note for downloading

ww.beckhoff.com/forms/stack_code/download.as

TWInCAT'3 Thank you for your interest in the “EtherCAT Slave Stack Code™. The download starts

automatically. Maybe you have to click the golden bar at the top of the browser window to start
[~ Beckhoff installation.
(o IPC Ifthe process doesn't start, please click the download button.
1o
Motion
Automation Download u
Applications & Solutions
Support
= T:;r::g % Top 4 Back © Beokhoff Automation 2015 - Terms of Use &
|=1 Downioad
[) Suchen
|=] Home
[Beckhoff weltweit] - pr m D
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7. Extract the downloaded file SSC_V5i11.zip, which contains the directory structure displayed in Figure 9.

FIGURE 9: SLAVE STACK CODE DIRECTORY STRUCTURE
r 5
| = i:h
- i Search |
@-u-v| Lo » Downloads » SSC_V5ill ~ [ %3 ][ Search ssc_vsiuz P
Organize * Extract all files =~ 0 @
' Favorites MName ° Type Compressed size Password .. Size
B Desktop "1" EtherCAT Slave Design Quick Guide  Adobe Acrobat Document 11§ KB No
& Downloads = EtherCAT Slave Stack Code Tool Application 16,180 KB Mo
= Recent Places "j_; EtherCAT 55C License V1.1 Adobe Acrobat Document 168 KB No
ﬁ; ReleaseMotes Adobe Acrobat Document 107 KB No
= Libraries 1, SlaveFiles Compressed (zipped] Fol... 5697 KB Mo
5| Documents
‘, Music
| Pictures
E Videos
t
/M Computer
£, 0sDisk (C:)
w DATA (D)
*.‘l_-l Metwork
[ [
b 5 items

8. Install the EtherCAT Slave Stack Code Tool, accepting the defaults if prompted.

Once installation is complete, ensure the tools displayed in Figure 10 are in the Start menu.

FIGURE 10:

SLAVE STACK CODE TOOLS

. EtherCAT Slave Stack Code Tool
M EEPROM Programmer
|| EtherCAT Development Documents
By 55C Tool

© 2015-2016 Microchip Technology Inc.
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SSC Tool
1. Start the SSC Tool from the Start menu, as displayed in Figure 11.

FIGURE 11: SSC TOOL

EtherCAT Slave Stack Code Tool

B EEPROM Programmer

|€| EtherCAT Development Documents
55C Tool

2. Click OK to agree to the usage information, as displayed in Figure 12.

FIGURE 12: SSC USAGE INFORMATION

Usage informaticn

EtherCAT Slave Stack Code Tool

This configuration tool faciitates working with the Beckhoff ETS300 EtherCAT Slave Stack Code (S5C).
It allows reducing the size of the SSC by removing unused code parts depending on the desired configuration. This leads to
better understanding and readabilty of the code.

Usage Hints:

- It i= highly recommended to use only unmodified source code, as delivered with the tool setup or downloaded from the
Beckhoff website.

- Only S5C V4.40 and higher is supported.

- The ES file for the output stack may need to be adapted manually.

Legal Notes:

THE SOFTWARE IS PROVIDED "AS 1S, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN
NO EVENT SHALL BECKHOFF BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER M AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

All other provisions of the EtherCAT license agreements remain valid

By using this tool you agree to these legal notes.

[¥] Show on startup Cancel 0K

—— = =

3. From the menu bar of the main screen displayed in Figure 13, click File>New.

FIGURE 13: SSC TOOL MAIN SCREEN

g Slave Stack Code Tool =Nl X

File  Project Tool Help

Slave Project Mavigation Slave Settings
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4. Click Import to import the SSC Tool configuration file Microchip EVB-LAN9252-HBI-SSC-CONFIG.xml
from the directory {SDK_INSTALL_PATH}/EVB-LAN9252-HBI-PI1C32_SDK_Vx.x/ as in Figure 14.

FIGURE 14: SSC TOOL NEW PROJECT

Slave Stack Code Tool | New Project

sl

@ Default

Custom | ELS800 | 2fwis CiAd02 Sample

Default SlaveStackCode configuration.
Al settings are available |

Import

—

5. After selecting the file, click Open to import the SSC Tool configuration file, as displayed in Figure 15.

FIGURE 15: SSC TOOL NEW PROJECT IMPORT

B Import Configuration file(s)

/M Computer
&, osbisk (C)
ca Local Disk (D:) = 4

—
@_\Tﬁl .« EVB-L.. » EVB-LAMN9252-HBI_PIC32_SDK V13 » - | 5 | | Search EVB-LAN9Z52-HBI P jo
Organize « New folder = - O If}l
' Favorites i Name : Date modified Type
Bl Desktop | Binaries 1/13/201612:46 PM  File folder
4 Downloads J ESIFiles 1/13/2016 12:46 PM  File folder
| Recent Places J 85C 1/13/2016 12:46 PM  File folder
=] Microchip EVB-LANS252-HBI-SSC-CONF...  12/15/20155:03 PM XML Document
. Libraries 3
3 Documents
J Music
=] Pictures
B videos

File name:  Microchip EVB-LAN9252-HBI-S5C-CONFIG.xt Ixml (*xml}

[_Spen

| [ cancal |
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6. Once imported, check the “Custom” drop-down box, select the appropriate Microchip configuration, and then
click OK, as displayed in Figure 16.

Note:  The EVB configuration should match the selected configuration in the drop-down box.

FIGURE 16: SSC TOOL NEW PROJECT CUSTOM

Slave Stack Code Tool | New Project @

() Default

@ Custom [ Micrachip-HBI-MDP-16 <Microchip:» v

————— ELS800 | 28xis CiA402 Sample
This configure £1 9900 | 8Bt Digital 140, 168t Analog Input
Evaluation Kit 1100, in32 | 4Byte 170 Sample Application
The comespo Microchip-EVB-LANS252-HE| <Microchip:
EL3800_CiA pyicrochip-HBIHNDEX-16 <Microchip
Microchip-HEIHMDEX-8 <Micrachip:=
crochip-HBI-MDOP-16 <Microchips>
Microchip-HBI-MDP-8 <Microchip:
Microchip-SPI-3PORT «<Microchip:
Microchip-5PIHGPIO | EL3800-Base-Board <Microchip:=
Microchip-5PIHGPIO <Microchip:
Microchip EVB-LAMNS252 PlCtail Add-on Board <Microchip:
Reresas R-IN3ZM3-EC <Renesas Blectronics:
SK-FM3-176PMC-FA _ Hardware Onby <Spansion Inc.>
SK-FM3-176PMC-FA <Spansion Inc =

Tl AM335x Sample <Texas Instruments Incorporated =
Import oK

7. Click Yes in the pop-up window, as displayed in Figure 17.

FIGURE 17: SSC TOOL EXTERNAL FILE CONFIRMATION

r = .

Slave Stack Code Tool ——

1 External files need to be added to activate the configuration.
¥' Do youwantto proceed?

MOTE:
These files are not covered by the license from Beckhoff Automation
GmbH.

ves || Mo

. _—— —

An additional pop-up window displays, requesting to add “9252_HW.c", as displayed in Figure 18.
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8. Click OK.

FIGURE 18: SSC TOOL 9252_HW.C CONFIRMATION

Slave Stack Code Tool |

The file "9252_HW c" is required for the selected
configuration.
Select file on local file system?

-

This file is included in the Microchip SDK

0K || cancel

A file selection dialog displays.
9. Locate the 9252 _HW.c file, as displayed in Figure 19.

This is available in the directory:
{SDK_INSTALL_PATH}/EVB-LAN9252-HBI_P1C32_SDK_V1.3/SSC/Common.

FIGURE 19: SSC TOOL 9252_HW.C SELECTION

(653 Open e

@uv| « EVB-LAN9252-HBLPIC32 SDK_V1.3 » 55C » Common ~ | 4 || Search Common e

Organize » Mew folder i 0 @
& Downloads * Name Date modified Type Size
| Recent Places - = =
B [£1 9252 HW.c 12/15/2015 5:03 PM  C Source 30 KB
= Libraries
“=| Documents

J Music

m

k=| Pictures
E Videos

"M Computer
£, 0sDisk (C)

g Local Disk (0v) 4 m "

File name: 9252 HW.c ~ | SlaveFile (9252 HW. x|

[ open | [ cance |
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Once the 9252_HW. c file has been added, the SSC Tool window displays, as in Figure 20.

FIGURE 20:

SSC TOOL NEW PROJECT CREATED

gy EtherCAT Slave® - Slave Stack Code Tool

Eile  Project Tool

Slave Project Mavigation

= BtherCAT Slave

- Slavelrformation
- (Generic
- Hardware

- Synchronigation
[=- Application

.. ProcessData
- Mailbox

- EtherCAT State Machine

Slave Settings

55C Version 51

Config File Version 1.3.3.0

File name

aoeappl.c
aoeappl h
applinterface h
bootmode.c
bootmode h
ciad0Zappl.c
ciad0Zapplh
coeappl.c
coeappl h
diag.c
diagh

Conflicts

Description

AoE ADS over EtherCAT

EcatAppl EtherCAT application
ESM EtherCAT State Machine

CiA40Zappl CiA40Z Sample Application

CoE CAN Application Profile over EtherCAT

Diagrosis Object

€ Info I Warning @Ermr

Version -
511 :
511 H
511
420
511
511
511
511
511
511
511

-

Mew project created

As displayed above in Figure 20, the left panel contains multiple categories where the Slave Stack Code can be

configured. Refer to the “Help” menu in the tool bar for additional configuration information.

10. From the menu bar, click Project>Create New Slave Files.

DS00001916B-page 12
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The Create new Slave Files window displays, as in Figure 21.

FIGURE 21: SSC TOOL CREATE NEW SLAVE FILES

Create new Slave Files @

Project File CAEVE-LANS252_SDK_V1.3\EVB-LANS252-HBI_PIC32_SDK_V1.3\PIC32 BtherCAT Slave.esp

Source Folder  CMEVE-LANS252_SDK_V1.3\EVE-LANS252-HBI_PIC32_SDK_V1.3\Src Change
ESI File CAEVB-LANS252_SDK_V1.3\EVB-LANSZ252-HBI_PIC32_SDK_V1.3\PIC32 BtherCAT Change

CAEVB-LANS252_SDK_V1.3\EVB-LANSZ252-HBI_PIC32_SDK V1.3

Progress

Cancel | [ Start

11. Click the Start button to create a new Project File, Source Folder, and ESI File in the specified Doc Folder.
A pop-up window displays to indicate that the files have been successfully created, as in Figure 22.

12. Click OK to continue.

FIGURE 22: SSC TOOL FILE CREATION DIALOG

[ Create Files Finished e B e |

Mew files created successfully .

Open Folder
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13. Browse to the directory where the new files were created, as displayed in the example:
- Src (Folder) - This folder contains the Beckhoff Slave Stack code.
- PI1C32 EtherCAT Slave (ESP) - This is the SSC Tool project file.
- PI1C32 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 23: NEW SLAVE FILES

f B
e « 0SDisk (C:) » EVB-LANS252 SDK V13 » EVB-LAMN9252-HBI PIC32 SDK W13 » - | 4 Search EVB-LAN9252-HBI_P.
e ki

Organize Include in library = Share with + New folder
=

k Fadiies Mame Date modified Type Size

Pl Desktop Binaries File folder
& Downloads ESI Files 1 File folder
= Recent Places Src 1 File folder

S5C 1 File folder

- Libraries ] EVB-LAN9252-HBI Quick Start Guide.docx 1 Micro ord D... 18,512 KB
5| Documents [£] Microchip EVB-LAN9252-HBI-S5C-CONF... 1 XML Document 66 KB
&' Music |m| PIC32 EtherCAT Slave.esp 1 PM  ESP File 432 KB
k| Pictures (=] PIC32 EtherCAT Slavexml 1/13 61:00 PM XML Document 42 KB
EE videos B pic32_mchp_gpio_sample_app.xlst 12/15/20155:03 PM  Microsoft Excel W... 21 KB

18 Computer

&, 0SDisk (C:)
w Local Disk (D)

€ Network

9 items

14. Copy all the files from the Src folder to the following directory:
{SDK_INSTALL_PATH}/EVB-LAN9252-HBI_P1C32_SDK_Vx.x/SSC/Common

15. Start MPLAB X IDE, as displayed in Figure 24.
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Note: If MPLAB X IDE has not been installed, it can be obtained from the Microchip website.

FIGURE 24: MPLAB X IDE

$€ MPLAB XIDEv310 T e e

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help |Q‘ Search (Ctrl+) |
+ = Ny T T . ) e .

PSS DA P D -y pood & itondon

Projects | Files | Services =

<MNo Project Open>

Search Results = =]

16. Click File>Open Project.
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17. Select the appropriate project: PIC32 (HBI Interface) or PIC32-SPI (SPI Interface), and then click Open.

FIGURE 25: MPLAB X IDE OPEN PROJECT

x Open Project

I Lookin: | |, 55C ¥ =
- b‘ -
e Comman Project Name:
Recent Items : :
> G
B[ PIC32-5P1
! Open Required Projects:
Desktop
L
My Documents
A
Computer
=
‘,_L\ File name: C:\EVB-LAN9252_SDK_V1.3\EVB-LAN9252-HBI_PIC32_SDK_V1.3\S5C\PIC32 Open Project
MNetwark ' r
Files of type: | project Folder -

After loading the project, the MPLAB X IDE interface should appear as displayed in Figure 26.

DS00001916B-page 16
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18. Ensure the HAL header file (9252_HW_h) is included in the following C source files:
- 9252 _HW.c
- ecatappl.c
- ecatslv.h
- main.c

FIGURE 26: MPLAB X IDE PROJECT LOADED

— ey |
€ MPLAB X IDE v2.10 - SSC : HBL MSP_16BIT_%C32_PIC32MX795F512L = | ] |-
File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help |Q‘ Search (Cirl+I) |
ﬁ E % . L [ A ¥ PC: 0w \ﬁ‘ How dao I?
Proj__. W|Files |Classes Services =1
Eh-fE 55C

D getting_started. txt
[}-ﬁ Header Files

[}-ﬁ Important Files

E] legal_discaimer. txt
[}-% Library Files

[}-ﬁ Linker Files

[}-ﬁ Object Files

D project_information. tct
[—}-Eﬁ Source Files

E]---ﬁ Common

----- E] configuration_hits.c
----- @ exceptions.c

----- E] interrupts.c

E]--- MemaryManager
-5 PMPDriver

----- E] Scheduler.c

----- E] Scheduler.h

----- E] system.c

[}-ﬁ' Libraries
[}-ﬁ;‘ Loadables
G- S5C-PIC32-PICTAIL-SPI

_CAN_H_ - Navigator [=]

<Mo View Available = Search Results Cutput 2 | [=]

U> | Project Loading Warning 2 | Project Loading Error i |Conﬁgurah’on Loac | b

@

19. Select the appropriate configuration from the drop-down list displayed in Figure 27.
The ReadMe . txt file in the SDK directory provides descriptions of the drop-down list contents.

Note:  The selected configuration should match the EVB configuration as well as the configuration selected in
Figure 16.
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FIGURE 27: MPLAB X IDE CONFIGURATION SELECTION

$€ MPLAB X IDE v3.10 - SSC : HBIMSP_16BIT_XC32, PICIONX7OoFo1o0 T — o= | 1 |

|Qv Search (Cirl+) |

Eile Edit View Mavigate Source Refactor Bun Debug Team Tools Window Help

4 B ) @ ey ey o] W -9 D vy oo iHowdor
HEI_INDEXED_SBIT_XC32_PIC32MX795F5 120
HEI_INDEXED_16BIT_XC32_PIC32MXT95F512L

% |Files |Clas... [serv...| 0 _ _
BI_MDP_SBIT XC32_PIC32MX795F512L
E‘"'Q 55C HEI_MOP_16BIT_XC32_PIC32MX795F512L
[ getting_started. et HBI_MSP_SBIT XC32_PIC32MX795F512L

G- Important Files
[ legal_disdaimer. txt
&-[@F Library Files

.. ﬁ Header Files HBI_MSP_16BIT_XC32 PIC32MX795F512L
i ustomize. .,

20. Click the Clean and Build Project button (hammer and brush icon) to build the project.
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If the project is built successfully, the debug message should display “BUILD SUCCESSFUL”, as displayed in
Figure 28.

FIGURE 28:

MPLAB X IDE CLEAN AND BUILD PROJECT

- —
' MPLAB X IDE v3.10 - 55C : HBL_MSP_16EIT_XC

———
32 PICI2MKTO5F312L0

T —

5]

File Edit Wiew MNavigate Source Refactor Run Debug Team Tools Window Help

4 £ ) (0 [HBLMsP_16BIT XC3... ] ':ﬂ* v':é%’ R

|Qv Search (Ctrl+I) |

PC: x| & HowdoT?

Proj... 2 |Files

| Classes | Services

El

£

B”G;

E] getting_started. bt
}- Header Files

}-ﬁ' Important Files

E] legal_disdaimer, txt
}- Library Files

i -({F] Linker Files

o-([F ObjectFiles

E] project_information. bt
E—}- Source Files

- Commaon

£

£

£

E] configuration_bits.c
E] exceptions.c
E] interrupts.c

E] main.c

]--- MemoryManager
-[{E) PMPCriver

E] Scheduler.c
E] Scheduler.h
"mga system.c

B user.c

i-[[§ Libraries
}-ﬁ:‘ Loadables

-

m

Search Resulis

Output 2

=

U> | Project Loading Warning &2 | Project Loading Error 2 | Configuration Loac | »

_CAMN_H_ - Navigator 2

<Mo View Available =

"C:%Program Files
"C:WwProgram Files
"C:“Program Files
"C:%Program Files

BUILD SUCCESSFUL

Loading code from C:/EVB-LANSZ5Z SDE V1. 3/EVB-LANSZ5Z-HE

Loading completed

q "

{x868) \Microchiphxc32hwl
(x88) WMicrochiphxe3Zhwl
(x88) “Microchipixe32wwl
{x868) \Microchiphxc32hwl

(total time: l4g)

-40%binhxc3Z-go .
40 bin\xo3Z-gc
S40hbin\xo3Z-ge
~40hbin"\ i xe32-
make[2]: Leaving directory 'C:/EVE-LANSZ5Z SDE V1.3/EVE-
make[l]: Leaving directory 'C:/EVB-LANSZ5Z_ SDE_V1.3/EVE-

1|

21. Connect the PICKIit3 debugger to the EVB-LAN9252-HBI evaluation board.

22. Click the Make and Program Device button (rectangular box with downward facing arrow icon), as displayed in
Figure 29.

© 2015-2016 Microchip Technology Inc.
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This will program the PIC microcontroller.

FIGURE 29: MPLAB X IDE MAKE AND PROGRAM DEVICE

e

|6;' Search (Cirl+1) |
EI r’ —I HBI_MSP_16BIT_XC3... = ':ﬂ“ -EE; - D = % PC:Ox0 \ﬁ’r How do I?

% |Files |Clas. |Serv..| [||StartPage =
= ssc
E] getting_started. txt
[ [fF Header Files
[}-ﬁ Important Files
| D legal_disdaimer. twt
[}- Library Files
[}- Linker Files
[ [fF Object Files
E] project_information. tct

MPLAE X IDE Iilﬂ - S5C T HE "

File Edit View Mavigate Source Refactor Run Debug Team Tools Window Help

[}- Source Files B 8- PICa2-PICTAN -8RI =
B[ Libraries ull i | b .
D"E" Loadables Search Results |0utput 1 | [=]

| 55C (Build, Load, ..) w | PICKit3 = |

Firmware Suite Versicn..... 01.33.15 -
Firmware typPe. - - ceeeeeaaaa- BICIZME

Target wvoltage detected
Target device PIC3ZMETIS5F51ZL found.

Device ID Revisicn = 54300053

The fellowing memory 2real(s) will be programmed:

program memory: sStart address = 0x0, end address = 0xl13£ff
boot config memory
configuration memory

m

_CAN_H_ - Navigator & [=] Device Erased...

Programming- - -

<MNo View Available » Programming/Verify complete

1

@)

The ESI file (.XML) will be generated from the SSC tool in the same directory as the C source files. This ESI file
has to be programmed into LAN9252 EEPROM using the TwinCAT. Once the EEPROM programming is com-
plete, the controller state changes to “OP” as displayed in Figure 30.
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Note:

Doc/50002425A.pdf) for further details.

FIGURE 30:

TWINCAT MASTER VIEW

Refer to EVB-LAN9252-HBI Software Quick Start Guide (http://ww1.microchip.com/downloads/en/Device-

7, |Untitled - TwinCAT System Manager,

[EEE

Ready

Ele Edt Actions Yiew Options Help
DEe B Heavdd aBRNEe BEQEa%e €5 %
- Bl SYSTEM - Canfiguration -
B8 FLC - Configuration General | Adapter | EtherCAT | Online | Cof - Online
= B8 10 - Configuration
=B 1/0 Devices No Addr Name State CRC
- =% Device 2 (EtherCAT) o1 1001 Drive 1 (LAM3252-HBIMS16] oP 0
<= Device 2-Image
<= Device 2-Image-Info
- QT Inpuks
- @l Outputs
#-§ InfoData
G Drive 1 {LANS2S2-HBI-MS16)
&8 Mappings
Aotual State: aF Counter Cyclic Queued
| Send Frames 5774 + 11X
Tiear CRC Lost Frames 0 v D
TuiRx Enrors 0 /0
Hurber Bo Name Address | Type Insize | OubSize  E-Bus(mA)
[\ Drive 1 (LANS2S2-HB-MS... 1001 LANSZSZ-HEEMELE 6.0 10.0

Local (10.40.1.176.1.1) [8
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APPENDIX A:

TABLE A-1:

REVISION HISTORY

APPLICATION NOTE REVISION HISTORY

Revision Level & Date

Section/Figure/Entry

Correction

DS00001916B (01-29-16)

Throughout document.

Updated all instances of EtherCAT so only title and
first instance has the registered trademark symbol.

Trademarks on page 25.

Updated entire page.

Introduction on page 1

Updated last paragraph.

Software Requirements on
page 2

Updated second bulleted item.

Table 1, “Terms and Abbrevi-
ations,” on page 2

Corrected definition of EVB.

SDK Directory Structure on
page 3

Updated section.

FIGURE 2: LAN9252-
PIC32_SDK_V1.3 Folder
Contents on page 3

Updated image.

FIGURE 3: ESI Files Folder
Contents on page 3

Updated image.

Building a Full-Featured
EtherCAT Application on
page 4

Updated title to include hyphen. Updated section.

FIGURE 4: SSC Folder Con-
tents on page 4

Updated image.

SSC Tool on page 8

Updated section.

FIGURE 14: SSC Tool New
Project on page 9

Updated image.

FIGURE 15: SSC Tool New
Project Import on page 9

Updated image.

FIGURE 16: SSC Tool New
Project Custom on page 10

Updated image.

FIGURE 17: SSC Tool
External File Confirmation
on page 10

Updated image.

FIGURE 18: SSC Tool
9252 HW.c Confirmation on
page 11

Updated image.

FIGURE 19: SSC Tool
9252 HW.c Selection on
page 11

Updated image.

FIGURE 20: SSC Tool New
Project Created on page 12

Updated image.
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TABLE A-1:

REVISION HISTORY (CONTINUED)

Revision Level & Date

Section/Figure/Entry

Correction

DS00001916B (01-29-16)
[continued]

FIGURE 21: SSC Tool Cre-
ate New Slave Files on
page 13

Updated image.

FIGURE 22: SSC Tool File
Creation Dialog on page 13

Updated image.

FIGURE 23: New Slave
Files on page 14

Updated image.

FIGURE 24: MPLAB X IDE
on page 15

Updated image.

FIGURE 25: MPLAB X IDE
Open Project on page 16

Updated image.

FIGURE 26: MPLAB X IDE
Project Loaded on page 17

Updated image.

FIGURE 27: MPLAB X IDE
Configuration Selection on
page 18

Updated image.

FIGURE 28: MPLAB X IDE
Clean and Build Project on
page 19

Updated image.

FIGURE 29: MPLAB X IDE
Make and Program Device
on page 20

Updated image.

DS00001916A (04-10-15)

Initial release.
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW 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

e 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 www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” 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://microchip.com/support
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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.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, MediaLB, MOST, MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo, RightTouch, SpyNIC,
SST, SST Logo, SuperFlash and UNI/O 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.

Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net,
Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip Connectivity, JitterBlocker,
KleerNet, KleerNet logo, MiWi, motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker, Serial
Quad I/0O, SQI, SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless
DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in
other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2015-2016, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-0248-0

QU ALITY MANAGEMENT SYSTEM Microchip received 1SO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
CERTIFIE D BY DNV and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
— ISO TS 1 6 94_9 — devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design

and manufacture of development systems is ISO 9001:2000 certified.
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Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Cleveland

Independence, OH
Tel: 216-447-0464
Fax: 216-447-0643

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, Ml
Tel: 248-848-4000

Houston, TX
Tel: 281-894-5983

Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110

Canada - Toronto
Tel: 905-673-0699
Fax: 905-673-6509

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100
Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733

Fax: 61-2-9868-6755

China - Beijing

Tel: 86-10-8569-7000

Fax: 86-10-8528-2104

China - Chengdu

Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongging
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880

China - Hangzhou
Tel: 86-571-8792-8115

Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai

Tel: 86-21-5407-5533
Fax: 86-21-5407-5066
China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870

Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7828
Taiwan - Taipei

Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Dusseldorf
Tel: 49-2129-3766400

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Venice
Tel: 39-049-7625286

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340

Poland - Warsaw

Tel: 48-22-3325737
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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