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1.2

EtherCAT 5| & B/ 1415 2

EtherCAT 5| HiEEIRFI FRLER

SAMES54 L] EtherCAT

AR T A SAMESS 3344 FI24T EtherCAT ffvk 5 i, BT T EA VO ¥Rl G445 : DM320002)
%} SAME54 Xplained Pro it TR (¥4 5: ATSAMES54-XPRO) i EVB-LAN9252-PICtail Fi IR (B2
5: EVB-LAN9252-PICTAIL) #EATRIM-# B 1/O 5] IR
KRR EAE T IR B TR IT R . PICtail . $#45 T EAL. HS /O 3] A&
AR R & BRI E SRR, 62 WAHRNKA P fEAEE TN, TR E Tk
* SAMES54 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
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1.3

EtherCAT 5| & B/ 1 41(E B

B 1-1. SPI 5| ISR E

SAMES54 Xplained Ultra Board

EXT-1 Connector

SCK -PIN18

MOSI-PIN16
SS-PIN15

EtherCAT HOST

MISO — PIN17

J10 Conne
PIN 41
PIN43

PIN46

SYS CLK : 120MHz EXT-2 Connector

SPI : 20MHz SYNC1-PIN14

ESCIRQ-PINO

SYNCO-PINO8

PIN 44

PIN 38

GND-PIN1

I Join Common Ground

SPI Lines

IN 37
PIN 36

PIN 01 GND

ctor

Starter Kit
1/0
Expansion
board

Ja
Connector
, Connect
EVB-
LAN9252 -
PIC TAIL
Board

& 1-1. SPIAIHHTHIREIR K4 5] s

ThRE SAMES4 35 11 5] i (HEEES| D
J10 P R R
41

SPI SCK PB26 (EXT1-18) 3
SPI MOSI PB27 (EXT1-16) 43 7
SPI SS PB28 (EXT1-15) 46 1
SPI MISO PB29 (EXT1-17) 44 5
SYNCA1 PB16 (EXT2-14) 38 17
SYNC O PB15 (EXT2-8 37 18
ESC IRQ PB06 (EXT2-6) 36 49

R T RIS F B AR P 40 T2 3% GND 3.

SAMES54 Xplained Pro &

SAM E54 Xplained Pro $Fii T2 £2 H T 1¥{4 ATSAME54P20A HIfEfHF 5 .

AITLTEA /O ¥ EiR 5| #iEE | LAN9252 EVB PICtail 5] %
J4 DGR I DG EEDR

3 (SCK)
7 (SDD
1 (CS)
5 (SDO)

17 (SYNC1)
18 (SYNC 0O
49 (ESC IRQ)
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1.4

EtherCAT 5| & mE 1£41(E 2

AR T EERM T —R5ThEE, Wik ATSAMES4P20A A /524 R4 SAM E54 Ak, M T MR Aoy i 234 45 ik
B AT B

& 1-2. SAM E54 Xplained Pro 3£ T B4

CURRENT MEASUREMENT SWO0 USER BUTTON
HEADER

RESET BUTTON
TARGET USB j r DEBUG USB
W ®

RJ45 ETHERNET
CONNECTOR

USER LEDO

KSZ8091
ETHERNET PHY

POWER HEADER

10-PIN CORTEX DEBUG
CONNECTOR FOR

MCU CURRENT EXTERNAL DEBUGGER

MEASUREMENT

SELECT JUMPER
IO CURRENT
MEASUREMENT
SELECT JUMPER
PARALLEL CAPTURE
CONTROLLER HEADER
POSITION DECODER

EXTENSION 1 HEADER
32Mbit QSPI FLASH

HEADER
CAN HEADER SAMESP20A
ADCIDAC HEADER
AT24MAC402
DEVICE
32kHz CRYSTAL

QTOUCH BUTTON
ATECC508A
CRYPTO DEVICE

SDCARD CONNECTOR
(BOTTOM)

BACKUP SELECT

EXTENSION 2 HEADER

20-PIN CORTEX DEBUG +
ETM CONNECTOR

12MHz CRYSTAL

BACKUP SUPER
CAPACITOR

EXTENSION 3 HEADER

EVB-LAN9252-PICtail Fff itk
EVB-LAN9252-PICtail [f} it T34t Microchip ] LAN9252, LAN9252 & B A 5 A LA MY H PHY 1) 2/3
Ui 1 DA Y A F25 1) 35
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« JRfEHR - EEPROM, WL E EtherCAT Mastt
* EVB-LAN9252-PICtail FiInARIEII R I RIA5 ZEH:8% 2 Fr A PHY
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1.5

EtherCAT 5| &/ 1415 2
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NITZEA /0 ¥ B

CONNECTOR PCB EDGE 120

fEBANTT T HE VO ¥ BiR, AITTEEMNITIFRRH TSN MCU (55 Nk PICtail Plus 1%
PRS2 V5 AR « MCU {55 ] T34 J5 1 e B sl A @ iR iRE T M E 5 .

© 2019 Microchip Technology Inc.

DS70005377A_CN-2 7 T



EtherCAT 5| & B/ 1415 2

F 1-5. AITZHAE /0 § Bk

: J4
51 ! 2 U1RX
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EtherCAT 5| &5/ 1415 2

B 1-7. AT EA 110 ¥ Bk J10 &iege

TEST PQINT HEADERS

J1@

TRACE/GPIO {RG15 )
(TRD1/RG12 2 4 TRDZ/RG14) —
{ PMPD7/RE7 } = = { PMPDE/REG »
PHP DATA [7:8] { PMPDS/RES » ! = { PMPD4/REL }
{PMPD3/RES) L L {PMPD2/REZ Y
{PMPD1/RET & 12 { PMPD@/RE® }
BMP CONTROL { PMPRD/RD5 » 1= 1t { PMPWR/RD4 )
{PMPCS1/RD11 ) 1= 8 {PMPCS2/RD1@ }
(5) ThERs  (T1CK/RCT4 }—T 8 {T2CLK/RCT )
(TacLK/RC2 ) LL. 20 {TaCLK/RC3 )
{TSCLK/RCA ) 2 22
) {SCK2 ) = = —
1 S002 a8 26
+3 3"0" 27 28
{C1IN+/RES ) = =
COMPARATOR 1 1 ; COMPARATOR 2
{C10UT/ANE ) -~ — {C20UT/ANG )
‘\\. ¥ 3 S %\
(5) EXT_INT {INT3 ) = -
{INT1 2 -
™ EY]
o —] [
SPI — =y
001 2 45
A5 48
_
—{ PMPA13/RB10 — 42 { PMPAT2/RE11)
PMPAT1/RE12 = = PMPA12/RE13

51

PMP ADDRESS[0:13] PMPAS

53

= { PMPAS }

PMPATAVREEF—

55

= { PMPAB/VREF+ )

PMPAS

= {PMPA4 )

Hﬂ]?

PMPA3
PMPAT/RE14

1.6

LAN9252 PICTAIL PLUS A1 1/O ¥ @1

59

= {PMPAZ }

=l PMPAR/RE1S

¥ EVB-LAN9252-PICtail F itk J1 I ZEZLSEANTT L EA V0 ¥ @R b J4 i@ R Tum i g, W NEs.

© 2019 Microchip Technology Inc.

DS70005377A_CN-% 9 7T



EtherCAT 5| &5 m 1415 B

& 1-8. LAN9252 PICtail™-1/0 ¥ B0
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EVB LAN9252-PICtail itk (SPI )

2. EVB LAN9252-PICtail fffintk (SPI &R

2.1 EtherCAT B4 MM E
VLSBT T B EtherCAT = 234H A1 2% 1.

1. i TwinCAT IRZIFE 71 B 3 8844 .
H: A% Windows®H B 15, WS K3 A.

2. fRJE4 LAN9252-SAMES54-SDK-Vx.x.zip X1
E: Vxx F£iR SDK MRAS .

3. 1ESDK 1, \ESI Files H3tt1 4 ESI 3, A TwinCAT S22 SAMES4 EtherCAT slave.xml #4532 44
hn#k 3 EVB LAN9252-PICtail EEPROM 1.
E: HS I D B ES| SCEF R ID AR S B .

4. ¥ Microchip LAN9252  SSC_Config.xml MAFEHIZ|LIN HRxEEH: CATwinCAT\3.1\Config\lo
\EtherCAT (X}F TwinCAT 3.1) .

5  KiTAIRACE N SPI A . AREEMEZFE, 1520 EVB-LAN9252-PICtail Add-on Board User’ s
Guide: http://ww1.microchip.com/downloads/en/DeviceDoc/50002427A.pdf.

6. ZN SAMES4 =i gmfE SAMESS [E {4 IBRIN ESI SCfF, &S WLt D FIff3% E.
Vg3 I SO T Binaries H X .

7. A3 TwinCAT, 28J5 M TwinCAT $3## EtherCAT M23 . A RUWMHBMNBHHELFELR, WHS I C.

8. fif] SAME54 EtherCAT Slave.xml X{f4ift EEPROM. 7£4ife EEPROM 2 i, 54l B. H
EEPROM R Migmts, #efHRESHEN OP £, W R,
& 2-1. B4 OP #isX

TwinCAT Projectl2 = X Qo

General | BtherCAT | Frocess Data | Orine

Stabe Machne
(e ] [Bootstmp
Frop | (o > Cusrert State oF
e
) h Reguested State oF
Op | | Clear Emer
DLL Status

Pot A Camer / Open
Pot B Mo Camier / Cloged

Hle Access over BtherCAT

9. EEPROM @Ihgmfifa, #ef-tR&U1# Ny OP #iz,
E:  WSERBHUIH OP #ix, NIZRIRSSET TAERE . R ARLT OP #5K, NIt E 71 7 #,

2.2 VN
ATNHET SPI AT EVB-LAN9252-PICtail HiEH 7R

1. %M EtherCat T3 /F M A PHIC E R St AP BREEAT A A — DAM— M. ATEUE TwinCAT TR 11
RTERIVEH B D EENRLE, WTREFR.
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EVB LAN9252-PICtail itk (SPI )

&l 2-2. EtherCAT \Z{F LR KT
4 [ Outputs
B Frm0Ctrl
B Frm0WcCtrl
B DevCtrl
4 [ InfoData
# ChangeCount
# Devid
7 AmsNetld
#! CfgSlaveCount
4 5 Box1 (SAMES4 EtherCAT Slave)
4 Inputs process data mapping
# ' Counter
4 [ Outputs process data mapping
% Trigger
4 [ WcState
¥ WcState
% InputToggle

p [ InfoData
PRI I — 5y, HPRAK SR, 1R ik,
£ 21. WHTELE
P RO T AR, IR 0, MBS,
ik ful (PR O

2. Wk, H#idi Search Solution Explorer (2R EHIHEHAE) % O b Output process data
mapping Ciy S FEZAR WL TR MALK S, WTFR. ¥R TwinCAT TiE & 1.
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EVB LAN9252-PICtail itk (SPI )

& 2-3. TWinCAT BiE & O
@ o-@ # =

Search Solution Explorer (Ctrl+:)

C++
a 1o}
4 % Devices
4 == Device 2 (EtherCAT)
’. Image
*B Image-Info
2 SyncUnits
Inputs
B Outputs
B Frm0Ctrl
B Frm0WeCtrl
& DevCrl
4 @ InfoData
# ChangeCount
# Devid
# AmsNetld
# CfgSlaveCount
4 3 Boxl (SAMESS EtherCAT Slave)

AT

4 Inputs process data mapping
¥ _Counter

4 [l Outputs process data mapping
n” Trigger

4 T3 Weitate
#| WeState

#| InputToggle
b @ InfoData

|uyiab|,| Flags | Oniline

Value: 1

New Value: Force Feleaze

Comment:

Show output from: |Build v| |

activating configuration...
Build: 1 succeeded or up-to-date, @ failed, @ skipped

3. BMREESON S, WTFEPR (UEEFERE. AERH MM ERESE

Bl 2-4. WIgEfRZE

[ varable | Fags | Orine

Walue o
Mew Value

Ciomement ;
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EVB LAN9252-PICtail itk (SPI )

K 2-5. LEfMKEE
@ o-g 5=

Search Solution Explorer (Ctrl+;)

Ces
4« Vo
4 % Devices
4 = Device 2 (EtherCAT)
*® Image
*® Image-Info
b 2 SyncUnits
Inputs
« [ Outputs
& Frrn0Ctrl
& Frm0WeCtrl
- DevCtrl
4 [ InfoData
#1 ChangeCount
¥ Devld
# AmsNetld
¥ CfgSlaveCount
4 @ Boxl (SAMES4 EtherCAT Slave)
4 Inputs process data mapping
#! Counter

i Outputs process data mapping
4 3 Webtate

#] WeState

#| InputToggle
N TafaPiasa

-

4.
i .

Bl 2-6. T4

@D o-a|Fs=
Search Solution Explorer (Ctrl+;)

Cos
4 Fvo
4 “F Devices
4 =% Device 2 (EtherCAT)
*8 Image
+® Image-Info
b2 SyncUnits
Inputs
W Outputs
& Frmn0QCtrl
& Frr0WcCtrl
&+ DevCtrl
& InfoData
#! ChangeCount
# Devid
# AmsNetld
# CfgSlaveCount
I Box 1 (SAMES4 EtherCAT Slave)

~

Y

1Y

THECRECR AR A R (DS, W T B Ps

Variable | Flags | Online
p -
Value: | 5 I
New Value: e
Comment: - . -
Set Value Dialog 5]
Dec: I g I I[—]DK |
Hex 000000005 Cancel
Float 7.0064323e-45
|| Boot o) o) [ HexEdi.. |
4| Binay: 05 00 00 00 4
1| bitsice: 108 O18 @2 O O7

Show output from: | Build

activating canfiguration:.

CHEHEA R —MREE, RRIEA A E R FHE . TR

| Variable | Aags Online
31761

p -
Walue:
New Value:
Comment:

Force

Release

I I I
317611

F Iniuts Erucss data mapping
4 [l Outputs process data mapping

&~ Trigger
4 [F WcState

F#1 Wcitate

%1 InputToggle
b [H InfoData

Show output from: | Build

activating configuration...

Build: 1 succeeded or up-to-date, ® failed, @ skipped |
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B A

fis% A
7E Windows #i% B 3584
FLIE Windows B F 84, 1EHIR T 70 IREAE:

1. 1F Windows M BTz B T #H22%% TwinCAT 3.1:  http://beckhoff.com/,
2. TwinCAT PAKR M IRBHAR T 2244

- IR %EE T TwinCAT TH, W TwinCAT EIbpiG BRfE R4 N . BB E, BEs—I
HE O, 268 TwinCAT XAE (VS XXXX), 0T EFR.

VS XXXX =8t HHL B2 3 1) Visual Studio iZZ .
B 3-1. TwinCAT &5
&) About TwinCAT...

0{ TwinCAT XAE (V5 2013)

Tools 3
Router 4
Systern »

3. 7 TwinCAT Project1 % 1, {#&7i%#% TWINCAT > Show RealTime Ethernet Compatible Devices ({37~ SZit
DY NGE 20 DI
B 3-2. ERSEhY AKMISRE 2

bq TwanCAT Projectl] - Microsoft Visual Studic

FILE EDIT WVIEW PROJECT BUND DEBUG | TWINCAT | PLC TEAM TOOLS TEST SCOPE  AMALYZ
"O|B-o-UEP| %

B B2 L E| 6, | <Locals

Activate Configuration lease
Restart TwinCAT System

Restart TwiniCAT (Config Mode)

Reload Devices

B EE

Toggle Free Run State

Show Online Data

Show Sub Items

e @

Secunty Management...

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

show Realtime Ethernet Compatible Deviges..,
EtherCAT Devices

About TwinCAT

4. EFEMBEEE, 5 %% TwinCAT ISR .
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http://beckhoff.com/

& 3-3. EFEMLKIEACEH

Installation of TwinCAT RT-Ethemet Adapters e

Etvenet Adapies Upduolin |

i" Installed and ready to use devices
& Compstible devices Instal I
L Local fvea Connection - IntellR] Ethernsat Connection (3] 1218V |
E-E¥ Incompatible devices

&F wireless Network Connection - 242 11b/g/n Wireless LAN M 2 Adapter |

L¥ Diabled devices Ensble |

Dissble |

[~ Show Bindings
I H
5. EIh%E TwinCAT IRShAEF 5, ZIRSIEF RIS TwinCAT 3% . IUBE MG # 2 Installed and

ready to use devices (EZHIFFAHIZET) T, W FEMR.

© 2019 Microchip Technology Inc.
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&l 3-4. TwinCAT LLK PSR 2% T 223 7T LAE

E thesnet &daplers Update List
=& Installed and ready bo use devices(ieallime capable)
Ll Local &rea Cornection - TwinCAT Inbel PTI Ethemet Adapber [Gigabit)
& Inztalled and ready 1o use devices(ior demo e only)
LF Compatible devices
= t‘" Incompatible devices
& Winsless Network Connection - 242 11bv/g/n Wireless LAN M.2 fdapler
iF Dissbled devices

6. ff Control Panel (FHlTEMR) ., il #d; View network status and tasks (ZEMLRERES) Fl Change
adapter settings (FHGEELARWE) , FHEHPNMEER 288

& 3-5. BCE M4 &R i

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
= g" Incompatibles devicas
& Witeless Metwork Connection - 242 11bd/'/n Wireless LAN M.2 Adapler
¥ Disabled devices

© 2019 Microchip Technology Inc. DS70005377A_CN-25 17 7T



B 3% A

&l 3-6. AAMER R RE

Control Panel Home

IManage wireless networks
Change adapter settinqsl 2
Change advanced sharing
settings

7. P TwinCAT WshiEF, W FEIR. 48 Hd Local Area Connection (JISiMIEERE) , ARG M PLEESZ R ik
% Properties (J&1E) . ¥ &7~ Local Area Connection properties (JRilgiMiE:EM:) @11, W TE.

B 3-7. MZIERCAS R S

Diagnose this connection Rename this connection View status
L"- Local Area Connection :" Wireless Networl
~s" _Enabled T
W= TwinCAT-Intel PCl Ethery & Disable ire
Status
Diagnose

¥ Bridge Connections

Create Shortcut
Delete

% Rename

H Properties

© 2019 Microchip Technology Inc. DS70005377A_CN-# 18 7T



B A

Rl 3-8. RIBMERRE

;';: Local Area Connection Properties pran— ﬁ
| :
Connect using:

¥ TwinCAT-Intel FCI Ethemet Adapter (Gigabit)

This connection uses the following items:
O
[ 8l GoS Packet Scheduler
[] 4%} Fie and Printer Sharing for Microsoft Networks
[ & TwinCAT Ethemet Protocol
[ - Intemet Protocol Version & (TCP/IPvE)
[] i Intemet Protocol Version 4 (TCP/1Pvd)
0
0

| e Link-Layer Topology Discovery Mapper 10 Driver
| . Link-Layer Topology Discovery Responder

[ Install ... ] [ Uriirestall ] Properties
Description
Allows your computer to access resources on a Microsaoft
netwark.
| 0K || Cancel |

8. ik TwinCAT Ethernet Protocol (TwinCAT LIKM ML) , #RJ5Hd OK (FiE) -
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% B

EEPROM %i2
e EEPROM, i5HATLL T3
1. RIEARE, $d TwinCAT LAM Ry ZHRIFE M E D91 Device 2 (EtherCAT) (34F 2
(EtherCAT) ) , W FEATIR.
& 4-1. TwinCAT 33 EtherCAT Device2

4 == Device 2 (EtherCAT)

*® Image

* B Image-Info

2 SyncUnits
Inputs

B Outputs
B+ Frrn0Ctrl
K Frm0WeCtrl
- DevCtrl

& InfoData

S Box1 (SAMES4 EtherCAT Slave)

- v

k

- v

2. B TwinCAT 5iH % I H #J Online (7££8) .
3. AfEsi LAN9252 513, #RJG M Rk sk F EEPROM Update (EEPROM #3H) .
Bl 4-2. % LAN9252 ¥ & LL#E4T EEPROM FE

| General | Adapter | EtherCAT | Onine | GoE -Onine |

m™ Addr MName Suate CRC

P31 1001 Box 1 (SAMGRAERecirSeaty 0

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

Regquest ‘BOOTSTRAP® state
Clear 'ERROR' state

EEPROM Update...
Firrmware Update...

Actual State: op Advanced Settings... " Queued
.r nt_ | [PTE-C!:] 5""09 L Properties... [37 o« TE3N
[ v 21
QerCRC | [ Cerfr Export... .
| Too/Pix Errors 1] F0

4. i%# EEPROM Update /5, ¥ &Z/r Write EEPROM (5 EEPROM) & M. E&#AHN ) EEPROM BLE, A)5

#; OK 53 EEPROM %if%.
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% B

&l 4-3. Write EEPROM %}iE1E

Write EEPROM — — ﬁ
| Avalable EEPROM Desciiptions: 7 Show Hidden Devices
[ -4 Beckholf Automation GmbH & Co. KG
5 mictochip [ Concel |

=40 Microchip SAMESA Slaves

vl SAMES EtherCAT Slave (37458 /1)

(

NOASE

5. EEIRTTE TwinCAT #iE#£H F EEPROM Zwf2 (¥ LAN9252 SPI it & 17~ .
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fi C

fi% C

4 EtherCAT M52
FHH EtherCAT 334, TEHAT DL T HAE:

1. i RJ45 DKW H 206 234 i 0 0 SRR 1 880F, ARG NP A B, FAErSiR, 5510 0 4/ Link/Act
LED M /5. #n Link/Act LED 2 sias, T3 BHE R0l fL 48 77 4F 1) A,

2. WBRAEIEATATEAE, 1EE A B T Z S R E B Remove (IR SRIGHMNER, W FERFTR. WEER TR
TR R A AR AE, EBNE IR
& 5-1. M2 ATFHEK EtherCAT W33 4F

4| SAFETY O Add New ltem... Ins
E C++ " L )
Y Add Existing Item... Shift+Alt+A
« Evo = . 3 X
4 2 Devices X move el
4 52 Device 2 (EtherCAT) Change Metld...
8 Image .
5 Save Device 2 (EtherCAT) As...
=% Image-Info
b2 SyncUnits Append EtherCAT Crnd
P Inputs Append Dynamic Container
4 & Outputs Online Reset
B Frm0Ctrl i
B Fr0WeCtrl Online Reload
K- DevCirl Online Delete
b O InfoData *{ Scan
b A5 Boxl (SAMES4 EtherCAT Slave)
4 2% Mappings R
a ", Task 2 - Device 2 (EtherCAT) 1 Change To »
0! Copy Ctrl+C

3. WRFEBMLT RUN B, MIASTEIEETE 5 R 6 A i BRI 2 N Bs1F
WiT ¥ Restart TWinCAT (5 TwinCAT) BRI 3 844 4b TR B i,
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fi C

F 5-2. &FJ§ TwinCAT

i | TWINCAT | TWINSAFE PILC TEAM MANOBIT TOOL!
Atl f=.  Activate Configuration

Restart TwinCAT System I

l'1 Restart TwinCAT (Config Mode)

+ Reload Devices

Scan L
@ Toggle Free Run State
@ Show Online Data

dl
Show Sub ltems X

:#_: Security Management...

4. figERh Devices (#HF) #AHh EtherCAT MMk, SAJ5iE#E Scan (H#) , W FEFTR.
/&l 5-3. ¥4 EtherCAT 8t
4 ol TwinCAT Project2
b @ SYSTEM
MOTION
PLC
| SAFETY

appings ‘O Add New ltem... Ins
@ Task2 - Device 2 (EtherCAT) 1 o add Existing [tem... Shift+Alt+A

qR
4 mh

Export EAP Config File

+
by
+

Scan

Paste Ctrl+V
Paste with Links

5. iy OK ZKZ44i, W~ E R,
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Bl 5-4. ZMFXHEE

[#|Device 2 [EtherCAT]  [Local Area Connection [TwinCAT - rtel PCI Ethemet A)

Cancel

Select &l

Unzelect Al

B B

6.  WIRREHIZEE, W EFR, W s R IR R AR SRR i R IR 22k .
Bl 5-5. FRLFXTHE, Rk

[W|Cevice 2 [EtherCAT)  [Local Awea Connection [TwnCAT Intel PCI Ethemnet A]

7. iR (Yes) FEHIMAE.
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fi C

Bl 5-6. HIAXTERE

|~ ™
Microsoft Visual Studio @
f———————————————
P
|.e| Scan for boxes

Loves Il me

9 P

B 5-7. %FEHH B EtherCAT Device 2 (B4F51%)

4 h] TwinCAT Project2
b @l SYSTEM
] MOTION
g pLC
I SAFETY
[~
« Fvo
4 " Devices
B Image
*® Image-Info
b 2 SyncUnits
b Inputs
b Outputs
b @ InfoData
b Bowl (SAMESS EtherCAT Slave)
a’ Mappings

8. HKIE, ¥IH 0 LA Link/Act LED ¥ R AETES).
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%D

A% EtherCAT NSRRI (SSCH XU
LA SSC 3, AT LR AP ER:
1. M Start JF4H) SEHiESE SSC TH A 5.11) , KRR,
& 6-1. SSC TEZHEIH
| EtherCAT Slave Stack Code Tool
; EEPROM Programmer
|| EtherCAT Development Documents
B 55C Tool
2. M File (3CfF) SREHESE New CHIrd) LLgk%:.
&l 6-2. FE EtherCAT {30

(23 EtherCAT Slave - Slave Stack Code Tool

File | Project Tool Help
E| ] Mew  Crl+M |- Slave Settings
& Open Cirl+0 S5C Veersion 511
[ Save Ctrl+S Corfig File Version 1.3.3.0
Cave As File name
=T AP aceapplh
¢ i ProcessData applinterface h

3. Hifilmport (FA) LA SSC THEHE X Microchip-SAMES54-EtherCAT-Slave SSC Config.xml

(BT H % {SDK_INSTALL_PATH}/ LAN9252-SAME54-SDK-Vx.x/F) +
K 6-3. FATH

Slave Stack Code Tool | Mew Project

=

i@ Default

i) Custom | EL9800 | 2%ds CiAd02 Sample

Default SlaveStackCode configuration.
All settings are available |
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4. EEEXAFE, Hidi Open (4T7F) S A SSC THRACE fF.

5. S AJ5, M Custom CEfl) FHrsg#ir, i%#% Microchip_LAN9252_SSC_Config, %}/ #.ii OK.
& 6-4. CikFEeH] SSC 3

Slave Stack Code Tool | Mew Project @

() Default

@ Custom | Microchip - SAMES4 EtherCAT Slave <Microchip> -

Wendor: Microchip (<EC0004D8).
Wersion: 0.0.1.0

MOTE: This configuration is not provided by Beckhoff 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

6. EFETEME)S, SSCRKILREILTE 9252 Hw. c AF. i OK JEMLL T AR FE 9252 HW. c UM
{SDK_INSTALL_PATH}/ LAN9252-SAME54-SDK-Vx.x / SSC /Common.

&| 6-5. Slave Stack Code Tool (M\EBAMHIARMAIE T H) MHEHE

Slave Stack Code Tool o

i Thefile "9252_HW.c" is required for the selected configuration.
@' Select file on local file system?

This file is included in the Micrechip SDK

ves || me
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&l 6-6. %% 9252_hw.c 3t

Organize -
& Devnloads

. EtherCAT
L. settings

A Libranes
4| Decuments
o Music
= Pictures
B videcs

1% Computer
&, osDisk (C3)
ca Data (D)

| E‘ ‘I . |. = 58C » Common

New folder

Mame

=] 9252 HW.c

4 !

e

Date modified Type

331,016 1239 PM € Source

File name 9252 HW.c

- | Slave File (9252 Hw.c)

[_pen ||

Cancel

7. Slave Information (A\ZRHEE) THIHMIFESHITHATES, WTEFR.
E: BRAENL R, SDK ESI 3CfA A i Microchip SR ID IR RAECHE .

& 6-7. Slave Information % &

[ty EtherCAT Slave" - Slave Stack Code Tool

File  Project

8. KRkt Tool > Application > Import (T E > NHRFE > SN

Tool Help

Slave Settings

Name Value

VENDOR_NAME Microchip

VENDOR_IMAGE 424D EEDOOD000000000760. ..
GROUP_NAME SSC_Device

GROUE_IMAGE 424DD802000000000000360. .
DEVICE_IMAGE 4240 DE02000000000000350. .
PRODUCT_CODE 00009252
REVISION_NUMEER 1

SERIAL_NUMEBER 0t

DEVICE_PROFILE_TYPE 00000152

DEVICE_MAME SAMES4 EtherCAT Slawve
DEVICE_HW_VERSION 10

DEVICE_SW_VERSION 10

=0 “TEE
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& 6-8. 5 A EtherCAT M 2245 FIf2R4XH5
a % EtherCAT Slave* - Slave Stack Code Tool T

File Project | Tool | Help

3 Show Conflict Window
= EtherCAT Slave Options
w EEPROM Programmer
m: q| : "fpﬂncahan ; 3 |
-~ Synchronisation GROUP_NAME |
':' mnm GROUP_IMAGE 424DD802000000000000360...
| - Mabox DEVICE_IMAGE 424DDB02000000000000360...
- Compiler PRODUCT_CODE (300009252
REVISION_NUMBER B
SERIAL_NUMBER Ol
DEVICE_PROFILE_TYPE (00000132
"' DEVICE_NAME SAMES4 EtherCAT Slave
i DEVICE_HW_VERSION 1.0
' DEVICE_SW_VERSION 1.0

9. &% sample app.xlsx XM, &AL T HRX{SDK_INSTALL_PATH)Y LAN9252-SAME54-SDK-Vx.x /
Sample application T .
sample app.xlsx X RIS H RN AR RINEEL .

10. JEFEMFE, RBERREHE, WTRER. $ili OK 4k4:.
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3% D

& 6-9. RAEWE
| Imnport Application | G\etherCATSamESd\etherCATSamES4\SPL Application\sample_appuadsx

B

Apphcation name  sampls_app

Logger

Excel parser | open 'G-\etherCAT Sam E54 etherCATSamES4\SPI Applcation'sample_app dex’
Excel Parser | Parsa the worddshest Profila’.

Table parser | Parsa the column Modular Device Profile’

=33 Modular Device Profile

cccs Modular Device Profile

(Craate PDO mapping objscts. |
iCheck objects ...
[':'.'udc objects finished,

Cancel || OK |

1. BE TERHR Project (JiH) FhiziH, #RJ5ik# Create New Slave Files (B a4 f) » FRIER

THIHE M.
& 6-10. M HH
Create new Slave Files | - =
|| Froect Fie SPROJECT_FLE_PATH
Source Folder  sept FILE PATHIIC [ Change
E51 Fle $£S| FLE_PATH [ Change |
Progress
Cancel | [ e
| — —
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12.
13.
14.

15.

16.

¥
$PROJECT_FILE_PATH——1{}4% SSC T H X HIf & .
$SRC_FILE_PATH——EkiA %42 N$SPROJECT _FILE_PATH. Wit #isfd % 1 i) Change (Hiik) %4
BT R
$ESI_FILE_PATH—ERiA %42 HSPROJECT _FILE_PATH. wTifijd s % 1t i Change #4347 5
M.
B Start (JFaR) 7EFTT H RERE RO —ASH I H S0 SRC SUHAT ESI SC OASRHE B3 -
A DR SO E . B OK gk4k,
ESI 3CfF Cxml ST B2 BEAE SET A SC—RE2E . itk ESI SO & IS R 1D At S C & 1
EE. ¥t ESI X478 %] EEPROM 1, dnpfsg B dr ik
F SDK R FEFF U B SRC S b AR il i) S AR 3 3, an N B R

- SDK AR S T BN ARF .

&l 6-11. SDK RFRR/F 4

Mame Type Size

| sarmple_app.c C Source File 13 KB
|| sample_app.h H File 2 KB
|| sample_appObjects.h H File QKB
B sample_app.xlsx Microsoft Bxcel W... 21 KB

N TR S 448 sample appo
FEME R, N BRSO 2 N sample app.xlsx.
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3% D

17.

Bl 6-12. SR BRI BRI R 30

] 9252 HW.c

=1 9252_HW.h

|| appllnterface.h
2] coeappl.c
coeappl.h

|| ecat_def.h

c] ecatappl.c
ecatappl.h

- —|

- —|

ﬂ ecatcoe.c
|| ecatcoeh
EI ecatshv.c

ecatshv.h

—_
€] emcy.c

emcy.h

- —|

esc.h

——|

ﬂ mailbog.c
|| mailboxh

c] ohjdef.c
.| objdef.h

C Source File
H File
H File
C Source File
H File
H File
C Source File
H File
€ Source File
H File
C Sowurce File
H File
C Source File
H File
H File
C Source File
H File
C Source File

H File

20 KB
QKB
5KB

32KE
2KB

41 KB

30 KB
6 KB
6 KB
5KB

103 KB

30 KB

10 KE
5KB

13 KE

38 KB
9 KB

T4 KB

15 KB

£] sample_app.c
| sample_app.h

|| sample_appObjects.h

C Source File
H File
H File

13 KB
2KB
9 KB

&l sdoserv.c

| sdoserv.h

) 5 ) ) 2 S ) S
- SRC (¥ : fu% Beckhoff M\ 284 il kR ALRS .
- SAMES54 EtherCAT M 834 (ESP) : SSC L EIiH Y ff.

- SAMES54 EtherCAT M\28F (XML) : EtherCAT M2&HE B0 % iF{E EtherCAT 88 4F T H A%,
PLECL B EtherCAT Iz 25 .
18. ¥ EiR o EHIF LLUF HRM SRC U2 : {SDK_INSTALL PATH}/ LAN9252-SAME54-SDK-VX.X /SSC/

Common-.

e HTLURER, R
BN sample_app.c SCAFA R & THEE A A S HBC B RS B, BRI ™ AT DL v+ B A A 2% R I8 25 AR

fith

_ Source File

H File

60 KB
33KE

A RS R R 7 SO A B B T i R TR 1A . SDK R FH R 3 SO v 3 A8 1 AR 7 f51) 52 FH A 1y v 2 43

R i A LA o T s B 2

i BB AT IS MR o
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% E

3% E

FPEAI4TE SOC B4
Em B MgmTE SOC [, 1HHIR T Y0 REE:

1. 37T Atmel Studio 7. K¥ki%#% File > Open > Project/Solution (34 > 3TIF > BH /MR ITE) , R SSC

i H S N IDE. Atmel Studio 3 H SC 47T {SDK_INSTALL _PATH}/ LAN9252-SAME54-SDK-VX.X/SSC/SAM
i

& 7-1. 7E Atmel Studio H#FF i B

EJ seant Page - AtmeiStudio

File | Edit View VAsmstX  ASF Project Debug  Tool:  Window  Help

Mew ¥ | & De F
Oypen P Project/Solution... Ctrl+ Shaft+ O Mo Device Mo
Clase & File.. Ctris 0

&) Open Object File For Debugging
2. WMEHAME, AT Atmel Studio ffH 5 5 1F etherCATSanES4 . cproj .
& 7-2. EtherCAT i A %4

mvl ¢ Computer » Local Disk (E5) » microchip » EtherCAT » LANS252-5P1 SAMESM SDK_V0.1a » 55C » 5AM »

—
Organize = H Open = Baurn Mew folder
, Mame Type Size
M Favontes
B Desktop

etherCATSamES. cproj
& Downleads | samHW.h

3. CREMEIH, W ES.

ATMEL Studie 7.0 ... 23 KB
—

H File 1 KB
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K 7-3. 7 E54 F] EtherCAT Tl H

F2) ctherCATSamES4 - AtmelStudio
File  Edit View  VAssist{ ASF  Project  Bu

- B-Au-TEP| XD
R e Pt 2 |

Solution Explorer
@|o-a|p-=

Search Solution Explorer (Ctrl+;) P -

@ Solution 'etherCATSamES4' (1 project)
F etherCATSamES4
=d| Dependencies
=d| Cutput Files
I [+3] Libraries
B[ Device Startup
b3 S5C

4. SSCERMMSIEA T INE] SDK AATHR . ik, 25TH In#E] IDE thirf, IDE A& LUR S0t
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B E

& 7-4. EtherCAT JE SSC A

4 [ Commaon
c] 9252 HW.c
h| 9252_HW.h
1] applinterface.h
8] coeappl.c
£ coeapplh
1] ecat_defh
4] ecatappl.c
B ecatapplh
.l"ﬂ ecatcoe.c
£ ecatcoeh
£ ecatshe.c
B ecatshe.h
£ emcy.c
2] emcy.h
£ esch
8] mailbox.c
1] mailbox.h
] objdef.c
4] objdef.h
£ sample_app.c
] sample_app.h
4] sample_appObjects.h
B sdoserv.c
4] sdoserv.h

WA BT 78 SO B AR i IR I 2 AR S A7 B {SDK_INSTALL_PATH}/ LAN9252-SPI_SAMES54_SDK_V1.0_aplha/
etherCATSamE54/SSC/Common .

HS WK D, T #EA R 1] SSC T H A il EtherCAT Mk B s SC I3 o
B S R SO IS S B E SO R . TS I D,
5. GRS, WTREPTR.
& 7-5. 471 EtherCAT 5 H
File Edit View VAssistX ASF  Project  Build Debug Tools Window Help
© - G-d o-UEF XD -0~ Q| b oW
Wl > 2k | He B 8,

5. o ATSAMES4P20A

Build Solution (F7

6. JRIhgRFEEAD 5, R R B S, W R TR
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& 7-6. Wi HHmiRER

Cutprt E:
Shonw cutput from: fusd - Bk E M
Uning "BunlutputPileVerdfyTask™ task from sppesbly "C:\Progres Files (2B6)'Ates] ' SS8udiz\T.0%xtensionaApelicet lon\ AerQlC.d10". ol
Taik ~Runiutpuetf Dleverd iy Taue"

Progean Messty Udage 1 BEXPE Bvtes 3.5 N Full
CWTe Memnry Usige 1 ETHER pytes 25.1 N Full
Dong executing taak "SunlutputPileVerifyTask™.
Done brllddeg target “CoreBulla™ In project "etherCATSamdi4. cprad™.

Tarmper “PadtBullalvent™ inlpped, sue o Falie conaleisn: (“fiPosvBediafvent]” In *°) wad evaluaved a3 (°° 0
Terget “Balld™ in file “CovProgres Files (xBE)uAvmel’Stediond BVs b Comson, Carpets® from project “E1'uslc
Done bedlding target “Build™ in project =etherCATSaslF4.cprol™.

Dong bellddng project “etherCAT st cprof=.

R B
FOCh] B BT herCAT ve Tt A TSl S0 gt har (i

Bulld succeeded,
sessesesss Bulldi 1 succetded or wo-to-date, 0 fadled, @ skipped sesssseses

7. IR FEEZ N, ETAEIRAS . LAl Xplained Pro it ELiE R #3547 Atmel Studio (%4 .
8. iR SAME54 £#l, #i Debug Main Project CGREINH)
Bl 7-7. WXFIH
File Edt View VAssistX A Project Build Debug Tools Window Help
(00 (B-A u-LURPF|[XF|2-C-|[HA| P W Debug -

-

B > - T - 5 [ T

Al Start Debugging and Break (Alt+F5)
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3 F

ff F

i FA Wi 3 30 SO X SAMES4 B33 4T 4 F2
1. MBAUF G E T # 3t 43 Atmel Studio v7.0:  https://www.microchip.com/avr-support/atmel-studio-7 .
2. EIFAFEEM 28T, EMRAE RS, EEAEA Xplained Pro #R L% 433517 Atmel Studio 7 1% 4% .
3. 7T Atmel Studio, i%&#% Tools > Device Programming ( T.H. > 28{4-4%f2) .
&l 8-1. ¥$% Device Program 3£

File Edit View VAssistX ASF  Project Build Debug induw Help

o - 8-4 -t WX o - B Command Prampt
L [ S & Hes ¥ & Diice Pack Manager P4
ey
maing B X —
4. 7E “Device Programming” (#{4mf2) & ) Tools T, EFMPIET, 1T KR,
& 8-2. EREmENRM

Device Prograrmiming - y | — w

Interface Device signature Target Volage
- | v | [Apply|  mot read

EDBG
ATMLIT4S021800000145

Simulator

5. 7t Device (#3F) TikFEAPIET, a0 FEIFTR.
& 8-3. %&F% Atmel 24

- - - — - P — - —
R iz LY - i A —
Tool Device Interface Device signature Target Yoltage
(0BG ~| RTsamessP20a v |(swD  w|[Apply| notread |
6. Hii Apply (BifD .
& 8-4. RLA%E
EDBG (ATML2748021800000145) - Device Programming || e [ 2 -
= - e

Tool Device Interface Device signature Target Voltage

|EDBG = | ATsAMEMPHA ~ [SWD | El [Read] - [Resd] XX

| Intesface setiings SWD Clock
Teol inforrmation 7 MHz
Device information
Memones The clock frequency should not exceed target CPU speed = 10U

Fuses

Sacuriry ﬁ

7. i Memories (fZfif8%) , BHJG N F . hex UL E .
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F3 F

&l 8-5. #ERRINAF

EDBG (ATML2748021800000145) - Device Programming I L% )
= - . . o
' Tool Device Interface Device signature Target Voltage
[eDBG = | aTsamessron - [swD = |[Apply] (Resd| - [Read| [£3
Interface settings Device
Toel infermation |Erase Chip = || Erase now |
Device infermation Flash (1024 KB)
4 =]
Fuses 4 Erase Flash before programming F
] | Verify Flash after programming l—"l
LEL w | Advanced
Usear Page (512 bytes)
[#] Erase User Page before programming —HI
o] Verity User Page after programming |4...|
| Advanced

8. n#kse.hex )5, s Program (4ifE) LLZwFE SAMES4 [
& 8-6. 1% EtherCAT — kIS

EDBG (ATML2748021800000145) - Device Programming B Lt
‘ Tool Device Interface Device signature Target Voltage o
| EDBG = | ATSAMESAP20A - |SWD = ||Apply| 01840000 \Read| 33V |Read| |{3]
| Interface settings Device )
Tool information Ersse Chip ~ || Erase now
Device information Flash (1024 KB)
Marnariss ENmicrochip\LANSZS52-SAMESS-SDK-VLOetherCATSamES4\Releass)\ etherCATSam ESd hex - l |
Futes ¥ Erase Flash before programming [ l Viert 1
) o | Verify Flash after programening SO l i) |iianchs |
CE | Advanced
User Page (512 bytes)
- l -
| Eraze User Page befare programming I
| Verify User Page after programming Iil
w | Advanced
|

Erasing device... QK
Prpgramming Flash...OK
"l':frhc'lng Flash. 0K

[=] verifying Flash..OK
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9.

Ff: ARAHI S

ffsk: A E
2018 F 11 H
AR
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Microchip Pk

Microchip M3 http://www.microchip.com/ % P H-ALFELE SCHE. 25 7 AT I8 % W sl 07 (S Hb SR EBOCH RIS 2. R
O TLE P 0 B S AT V5 ), PR At DL TS B
© PERITR——HETFIAENER . MAZICAURBIRER . B RIE. B P HE R AR SRRSO . B R AR AR R
ENVWSIEVEL CiS
o —BERITHRE—H WHBE (FAQ) « BRI RHENR. LT84 LK Microchip i il %1 i 53 44
Microchip W&——7= Mk BT MG TS . F2#T Microchip #iE%E . BT <GS 2R . Microchip 441 70
b REFULL T REHIR

R BRI RS

Microchip F42 5 1%+ ik 954 B 1% 7 1 % Microchip 77 i RIBGETHE 8o TN P AT AEARAT BSR4 it R 51
HOP R THRARARTE . B RAGH AR SRR, S o R A

WM, 15 &3 Microchip Mk http://www.microchip.com/. 7E “#:” (Support) ¥, i “AHIBEIE 7
(Customer Change Notification) 45 J5 #2183 it i B 5 e it

B PSCR

Microchip 7= & B FH 7 al i DL R 2R 3R 43 35 B -

« REREAR

1 4 4 I Ak

« MHIFENN (FAED

o HRICHF
NI R HACHE R . ACR BN TR (FAE) SR HF. UhaE It v PO el. A SO E a8 &
pIE (i) S Y
WA A LR SRS AR S EF: hitp://www.microchip.com/support

Microchip 28RS R4 ThEE

IEVER LLT A 3% Microchip 2445 A4 T B i 5 ki
Microchip F17= 314 £ Microchip $4E T /0t b Bk B R H6 47
Microchip #ifs: {EIEEEH RN T, Microchip 517 4451 LRIZE R L &M=z —.
BT, VA EEER. HE AR AT A T . SR, BT X 247 N #AS2 BL Microchip £k
P T o R0 O ER AR IS R A6 A Microchip 7= . IXRER AR AT BE 1R I8 T AR =4
+  Microchip &= 53 OIS 58 B M ) 2 1 B4
+  Microchip BUTA H AR S8 B TEARIEHARD I 2 b . AR IRIP A BRE TATRIE = g “ AT
I
IR DB Ak T RS Microchip AV AW etk = S AR AR Thia . AT EHEER Microchip A {R I Th
RERAT NI RONE & T (B S T4 AU S (Digital Millennium Copyright Act) ) o X Fi T S B A 7E
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