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1. Overview

This document is the technical reference for Sherpa LLC’s EtherCAT slave communication stack and its
corresponding Sherpa LLC’s EtherCAT slave evaluation kit. This EtherCAT device communication stack
has been optimized for the Renesas Electronics Corporation R-IN32M3 industrial network LSI and is the
result of the Renesas Electronic’s EtherCAT slave stack ported into the R-IN32M environment.
Additionally, the user interface for the EtherCAT slave stack is wrapped under the Softing Industrial
Automation’s Simple Device Application Interface (SDAI). This document covers the description of the
communication stack and its access library, setup of sample application on evaluation board, description
of sample application, description of PLC program, scope of support, licensing, additional services and
EtherCAT device stack specification.

2. Delivery overview

The Sherpa LLC’s EtherCAT slave evaluation kit consists of a downloadable image which contains this

technical document as well as the following data:

® Sample EtherCAT slave application in sources optimized for evaluation board described later in this

document.

® [valuation EtherCAT slave stack in binary format, with the full EtherCAT slave functionality but
limited to 90 minutes of continued operation. By restarting the sample application, the PROFINET

device stack can work normally for 90 minutes.

® ESI (EtherCAT Slave Information) file for the Sherpa LLC’s EtherCAT slave evaluation kit sample
application and the binary configuration for the ESC (EtherCAT Slave Controller) core in R-
IN32M3.

® Sample programmable logic controller (PLC) program for TwinCAT® application.

® Additional documentation for detailed access library description, application description and
EtherCAT stack description from Softing Industrial Automation GmbH.

3. Overview of Sherpa LLC’s EtherCAT slave communication stack licensing

The EtherCAT slave communication stack provided as part of the Sherpa LLC’s EtherCAT slave
evaluation kit is an evaluation product. Its use is strictly restricted for evaluation in laboratory or display
environment. This product is not licensed for use in actual industrial devices and the sale of this
evaluation EtherCAT device communication stack is strictly prohibited. In order to use this
communication stack in commercial products the device manufacturer must sign a contract with the
owner of the intellectual property of this communication stack, Sherpa LLC. For licensing conditions

please see clause “Licensing, product development and additional services” at the end of this document.
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4. Evaluation and development environment

In order to successtully use the Sherpa LLLC’s EtherCAT slave evaluation kit in any meaningful way the

below minimum setup is required.

Windows
workstation with
TwinCAT® software,
IAR System
Workbench tool,
terminal for Sherpa’s
EtherCAT slave
application and
Ethernet packet
analyzer.

IAR Systems R-IN32M3-EC
Board Lite or other suitable
R-IN32M3-EC boatd.

IAR Systems I-jet ICE
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5.

Ethernet packet
analyzer (e.g.
Wireshark)

Terminal console

for Sherpa’s

A Fi u: . m i W . :
TwinCAT® Sl application
application ' S | T e i — running under

= = | | R-IN32-M3-EC
| R

e
communicating via
COM port

IAR Embedded Workbench for ARM version [
7.40 or later with Sherpa’s EtherCAT slave

sample application

Support Scope

The Sherpa LLC’s EtherCAT slave evaluation kit has been thoroughly tested and confirmed to work in

environment described in the above sections. Should this application be used in “any” kind of different

environment Sherpa LLC will regard any inquiry on the use of this EtherCAT slave kit as technical

assistance beyond the scope of support for this evaluation application. In this context, “different

environment” definition and not covered technical assistance includes, but is not limited to, the below

circumstances:

®  Any modification of the sources of this sample application

®  Use of a compiler other than IAR Systems Embedded Workbench 7.40 or later.
Note: Sherpa LLLC product is optimized for the IAR Systems compiler. Use of any other compiler is
not warranted and may require development efforts to be requested to Sherpa LLC

®  Use of an EtherCAT master other than the TwinCAT® as desctibed in this document.

® Any workshop that the end-user may require with regards to EtherCAT technology, use of IAR

Systems Embedded Workbench tool, use of TwinCAT® tools or use of EtherCAT master

configuration tools from other vendors, use of Wireshark software, etc..
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6. R-IN32M3-EC and Sherpa EtherCAT slave
The Sherpa LLC’s EtherCAT slave evaluation kit is optimized for the R-IN32M3-EC and is described as

a “simplified” high level block diagram as per below illustration:

EtherCAT

master

Sherpa EtherCAT slave stack and sample
application running on R-IN32M3 engine Biihemna EtherCAT

PHY

ARM
cortex M3

HW RTOS SRAM

Peripherals:

c.g. JTAG,
EtherCAT Slave Controller (ESC) '..,1 i
serial pott,
GPIO
IAR Embedded
Workbench®

Terminal software on PC / A
communicating through

COM port
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7. Delivery description

This section lists the main files that conform the Sherpa LLC’s EtherCAT slave evaluation kit with

comments on sections relevant to Sherpa delivery:

BN
@©'| |, <« RIN32M3 » Source » Project » ethercat sample » sdai » appl_main » IAR » - |¢,| | IARDEE )
i IFAILE) RBEE) TRV) YIUT) ALFH)
=E.  BE< - #E-  BEha FLLIAE- =~ 0 @
|, ESS_r-in32m3_ethercat_dev_evaluation_V5.10  * #2T) EFEE B HAX
. ESS_r-in32m3_ethercat_dev_eval_source | RAM Debug 2015/03/05 13:55  T7 I T4/l
L CMsIs . Serial Flash Boot 2015/03/05 13:56  T7(l T
. Device .. settings 2015/03/05 14:48  T7 T T .
| Renesas || demo_ethercat.dep 2015/03/05 17:14 DEP J7 )L 15 KB
|| RIN32ZM3 || demo_ethercat.ewd EWD 27 1L 108 KB
| Include || demo_ethercat.ewp J EWP J7 -1l 80 KB
Library E || demo_ethercat.ewt 2015/03/05 16:14 EWT J7-TIL 9 KB
. | [4] demo_ethercat.eww 2015/03/05 14:58  IAR IDE Worksp... 1 KB
&l = ] boot_norflashy 2014/07/19 18:04 ICF J7 Il 4 KB
J Driver || boot_serialflash.icf L ICF J7 Il 4 KB
| Middleware || iram.icf :
) Project || init.mac MAC 27Tl
J eep_writer
|| EtherCAT
\ ethercat_sample Sample Simple Device Application Interface
|, sdai . 5 5 5
(SDAI) application in sources. Double-click on
|, appl_common
Ji appl_main demo_ethercat_eww to start [AR workbench

TAD

demo_ethercat.eww =3 HE

A1

1609 T B~

= x|
C.|_ « Device » Renesas » RIN3ZM3 » Library » IAR ~[4s][ roie= ol
C IFIWME) BEE) FB]RY) YT ~LFH)
BE - SIS UCEM - +HE - STAD HLNTA IS~ =~ 0 @
|| Device ~  Em EFHE foi-] H1Z
b Renesas [ libecat.a 2014/10/23 11:57 A I7 AL 602 KB
i RINS2M3 @ [libos.a 4l07/10 168:04 A T7 AL 63 KB
1. Include | libsdai.a 2014/12/12 13:25 7
.. Library
|) Source il
- Evaluation libraries to be linked to application
3 BEmEE
3 (stops working after 90 minutes)
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i = d - o -_— M
=R
o — - - —— -

@()-‘ . « temp » ethercat » software » devicedescription » ethercat » rin32m3_esc - |&,|| rin32m3_escDigE p|

i IFIWE) WEE) F|RY) YT} ~ILF(H)

HE v S4JSUICiEN - HE - EFirD FUWITAILS— = 0 @
| ethercat < za T = Bz

b altera_ove esc L | Box 1 (R-IN32M3 EtherCAT demo 1).bin 2015/03/16 15:03 BIN J 7L 2 KB
I altera_ink_esc e g N32M3 EtherCAT demo 1xm| € TTeTTTm—— i L ELle:]
|, rin32m3_esc U

|, decumentation

| ple - EtherCAT Terminal Configuration file

[ - — >4
(4

ESI (EtherCAT Slave Information) file

8. EtherCAT Stack documentation

The EtherCAT slave stack for R-IN32M3-EC has been developed by Sherpa LLC by porting the Softing
EtherCAT slave communication stack into R-IN32M3-EC architecture. The EtherCAT functionality of
this delivery conforms to the Softing product. Detailed explanations are provided in the Softing
documentation which is part of the delivery.

NOTE: The Sherpa EtherCAT slave communication stack for R-IN32M3-EC is licensed and supported
by Sherpa LLC. The Softing documentation provided in this delivery is published here with the consent
of Softing Industrial Automation GmbH. All support inquiries for the Sherpa LLC’s EtherCAT slave
evaluation kit should be addressed to Sherpa LLC.

Softing and Sherpa LIL.C continue working together in the constant evolution and improvement of the
EtherCAT slave communication stack. Improvements on the Softing stack will be made available on the

Sherpa LLC’s EtherCAT slave evaluation kit within a reasonable time frame.

9. Simple Device Application Interface

The application programming interface of the Sherpa communication stack is based on Softing’s Simple
Device Application Interface (SDAI). Detailed explanations are provided in the Softing documentation
which is part of the delivery.

10. Sample Application
The sample application of Sherpa LLC’s EtherCAT slave evaluation kit is based on Softing’s sample

application. Detailed explanations are provided in the Softing documentation which is part of the

delivery.

The Softing documentation provided in this delivery is shown below:

Y SDAI_Demo_Application.chm
' SDAI_Manual.chm
Y SDAI_Porting_Manual.chm
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11. TwinCAT® program and Sherpa EtherCAT slave application

The setup of the TwinCAT® application can be a complex process. The below procedure may be helpful
for first-time TwinCAT® users. If the reader does not have TwinCAT® license, a 7-day trial license is
available from the vendor of TwinCAT®. The software must be propetly installed on a Windows PC
with suitable hardware. Normally TwinCAT® will not work with commercial USB-Ethernet LAN
adapters, and some commercial LAN chipsets are not supported by TwinCAT®. Normally TwinCAT®
works best with Intel® LAN controllers.

After installing TwinCAT® copy the provided R-IN32M3 EtherCAT demo 1.xml ESI (EthetCAT Slave
Information) file to the directory in path C:\'TwinCAT\3.1\Config\Io\EtherCAT, in order to add it to
TwinCAT®’s EtherCAT devices library.

HE - it #HLWITA IS —

@B -

1) TwinCAT Projectl
|, TwinCAT
J 31
|| Boot
|, Components
1l Config
. 1o
, CAMopen
. DeviceMNet
) Esb
| EtherCAT
. Beckhoff AX!
. RES
, Interbus
) I0Link
y 15G
) Profibus
| Profinet
|/ Template
|, TERMINALS
1. Modules
|| CustomConfig

XML P2 A

<

Start TwinCAT® and click New Project to create a new project.

Ll

R-IM32M3 EtherCAT demo 1.xml %56 2015/03/04 11:30

&

E=El]

=
=

=

@

=]

s

=i

2

=i

s

=i

=i

=

<y
=]
I

=]
=]

Beckhoff EL47xx¢.xml
Beckhoff EL6Sx.xml
Beckhoff ELxSxx.xml
Beckhoff EM2Zxoocxmi
Beckhoff EM7:c00xml
Beckhoff EPLxooxml
Beckhoff EPZxooxml
Beckhoff EP3:00cxml
Beckhoff EP4xoo.xml
Beckhoff EPS:oa.xml
Beckhoff EP&xoodxml
Beckhoff EPTxoocxml
Beckhoff EPBxoodxml
Beckhoff EPS:oocxml
Beckhoff EQLxcc.xml
Beckhoff EQ2xxc.xml
Beckheff EQ3xac.xml

| Beckhoff EtherCAT EvaBoard.xml
= Beckhoff EtherCAT Terminals.xml
= Beckhoff FB1X.xml
= Beckhoff FCxooocxml

@

=]

Beckhoff ILxcoc-B110.xml

EHOr

2012/12/21 9:55

2013/11/22 12:58
2014/10/14 7:45

2010/12/13 14:44
2011/05/13 15:21
2014/10/24 14:50
2014/11/11 16:15
2014/10/24 15:04
2014/08/19 10:25
2014/11/11 16:34
2014/10/01 13:03
2014/10/01 12:35
2014/08/19 10:25
2014/08/19 10:25
2014/11/13 17:44
2014/08/19 10:28
2014/08/19 10:28
2009/02/13 10:52
2011/02/15 8:45

2014/04/01 7:11

2013/06/06 14:07
2014/07/07 14:11

=

XML BFa1A b
XML BFaAz b
XML Bz
XML B2+
XML FFaA b
XML BFaxizb
XML BFaAZ b
XML BFaAz b
XML Bz
XML RFaAZ b
XML Bk
XML BFaAz b
XML RFaAZ b
XML BFaAz b
XML Bz
XML RFaAZ b
XML Bk
XML BFaAz b
XML RFaAZ b
XML BFa1A b
XML BFaAz b
XML RFaA M

BrX

104 KB
514 KB
2,779 KB
8 KB
700 KB
993 KB
2,441 KB
3,573 KB
557 KB
927 KB
1,742 KB
7,797 KB
612 KB
687 KB
22 KB
38 KB

1,022 KB |=

72 KB
53 KB
29 KB
21 KB

8 KB

2y

=i

R-IN32M3 EtherCAT demo 1.xml

2015/03/04 11:30

XML FFaAzb

42 KB

LI

| »

7 41.3 KB
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File Edit

|2 r mg|=iz==0|a &

Start Page x

@ New Project...
@—h Open Project...

Recent Projects

TwinCAT Projects
TwinCAT Projects

Close page after project load
Show page on startup

BECKHOFF

Description

3 Error List [{=Kellllid

TwinCAT® -3 /

The Windows Control and Automation Technology

. New Measurement Project...

@ 0Errors | i 0 Warnings ‘ (i) 0 Messages

View Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
e D= = I NRE W A = R = S

=

&

el
Get Started | Beckhoff News

= What's New
Learn about

Clear

File Line Column Project

ramework 4 Sort by: [Default

| Search Installed Templates

Installed Templates

ﬁ TwinCAT XAE Project (XML format)
Other Project Types

TwinCAT Measurement
TwinCAT Project

Online Templates

Name: TwinCAT Projectl

Location: Ci¥temp¥ESSY¥

Solution name: TwinCAT Projectl

TWINCAT Project Type: TwinCAT Project

TwinCAT XAE SystemManager
Configuraticn

- Browse...

Create directory for solution
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After clicking OK the TwinCAT® project is created and saved.

File Edit View Project Build Debug

TwinCAT PLC Tools Scope Window Help

R SRS - N e _
: [P mg|o=(z==0 |2 & |00

Solution Explorer L

[5d Solution "TwinCAT Projectl’ (1 pr
4 | TwinCAT Project1
b |l sYSTEM
MOTION
PLC
SAFETY
] c++
a Ijo
. Devices
a* Mappings

Error List
@ 0 Errors | /1 0 Warnings | (i) 0 Messages
Description File

3 Error List [=Rellaali3

4| T |

Creating pro ion suc

-0 - G-GL| b |Release | |TwinCAT RT (x36)

-2 ;
LI O G o

~ I x

Prop--
[TcSysManac «

Hjg |

Clear

Line Column Project
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Connect the R-IN32M3-EC evaluation board, after having started the sample application, to the

computer running TwinCAT®. Right-click on “Devices” and select “Scan”.

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
_g,gﬂvﬂ-glgﬁug__q |9 - - DG b [Release  -|[TwincaAT RT (x86) - - = i
e () s dlaEa=0aua00. ik ARG & o>

Solution Explorer - 1 x

te
[5) Solution 'TwinCAT Project’ (1 pr
4[5 TwinCAT Project1
> @ SYSTEM
MOTION

[l c++
4 /o
& Devicp= :
ﬁﬁ Mappi il Add New Item... Ctrl+Shift+A
[z Add Existing Item... Shift+Alt+A
| % Scan
4 Paste Ctri+V
Paste with Links
Error List
& 0Errors || #\ 0 Warnings | (i) 0 Messages | Clear
Description File Line Column Project
) | i I v W % Error List §=Relllals
Creating project ‘TwinCAT Projectl’.. project creation successful. B .
[ - - o 4

Click OK on screen below:

HIMT: Mot all types of devices can be found automatically

[ OK ] ‘ Fr A

SHERPA R-IN32M3-EC ETHERCAT DEVICE
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Select the TwinCAT® compatible LAN card and click OK in screen below:

1 new L/O devices

[¥|Device 2 [EtherCAT]  [Intel PCI [TwinCAT-Intel PCI Ethernet Adapter [Gigal

—

Ok,

Cancel

—

Select All

L Unzelect Al

Next click “Yes” (Y) on screen below:

.. Microsoft Visual Studic | | |

pr—

@ Scan for boxes

[ IZUA(Y) H LI ()
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In order to change to execution mode click “Yes” (Y) on screen below:

[ ZLA(Y) H LR () ‘

If the sample application in the R-IN32M3-EC card is working properly with the IAR Workbench and it

is connected with a LAN cable to the computer running TwinCAT® the below screen showing detection

of the ESS sample application should appear:

TwinCAT Projectl -

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

P 5 | % 3|9 - & - G- b [Release -] [TwinCAT RT (x86) @8

[ r md|=(=z==0 |t & [OD iz B|E 2@ |er7. |2

Solution Explorer * 01 x
7 Solution "TwinCAT Project (1 project)
4 ] TwinCAT Project1
> |l SYSTEM
MOTION

SAFETY
[ C++
a 1/0
4 ¥ Devices
4 |== Device 2 (EtherCAT)
+8 Image
+8 Image-Info
> 2 SyncUnits
> Inputs
» [l Outputs
» & InfoData
> B Box 1 (R-IN32M3 EtherCAT demo 1)
& Mappings

@ 0Errors | 4\ 0 Wamnings | (i) 0 Messages | Clear
C File Line Column Project

4| i
4 Error List §=

SHERPA R-IN32M3-EC ETHERCAT DEVICE
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In order to confirm whether the EtherCAT slave application is working, double-click the “Box 17 for the

EtherCAT slave to display its property page. In the “Online” tab the “Current State” should indicate

“OP” (operational), which indicates that the application is working propetly.

TWINCAT Projectl -

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
- A Sl 6 @]9 - -8-5
j |2 » m E|s=(=2zr=

[o4 Solution "TwinCAT Project’ (1 proj
« 5] TwinCAT Projectl
> @l SYSTEM
MOTION
g rLC
SAFETY
[ c++
a 1/0
4 " Devices
4 =% Device 2 (EtherCAT)
+8 Image
+8 Image-Info
> 2 SyncUnits
> Inputs
> [ Outputs
» [ InfoData
> [ Box 1 [R-IN32M3
&%, Mappings

TwinCAT Projectl

b |Release  -||TwinCAT RT (x85) -
Ot mE|D0 iz B B2X@|da 7. |2 B G-
x

| General | EthercaT | Do

| Pracess Data | Startup | GoE - Online | Online |

1| 1

State Machine
[Tnit | [Bootstrap
Current State: op E
[(Pre=Op | [Safe-Cp
Requested State: oP

[Op | [Clear Error

DLL Status

Port & Ma Carrier / Closed

Port B: Cartier / Open

Part C: Mo Garrier / Clozed il
4 mm ] b
Name Online Type Size =Add... In/f.. Use..
#1 32Bit Input 31 UDINT 4.0 35.0 Input 0
#1 WcState 0 BIT 0.1 15221 Input O
#1 InputToggle 1 BIT 0.1 15241 Input 0O
#1 State 15368 UINT 2.0 1548.0 Input O
#1 AdsAddr 192.168.140.1.3... AMSADDR 8.0 1550.0 Input O
- 32Bit Output 0 UDINT 4.0 39.0 Out... 0
< nr *

Il

@ 0 Errors | 1\ 0 Warnings | (i) 0 Messages | Clear

Description File Line Column Project

5 Error List =
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The below screen shows correspondence between ID information as defined in the ESI file and the

corresponding ID information as programmed in the sample application.

X otepad emp R
File Edit Wiew Insert Window Help

HNE REE ERC #RE v-pD FEQ DWW ATH

P S0l 0 0 B Sa 0 X | H s | CHtemp¥ESSRRINI2MS EtherCAT demo 1xml vAlCB-HA oo &6 9P &S W
. 1} B
Tree View [ X5l Output| 503 |VENDOR 107 Db7ect leww ] (Ivgenda'r ID)I‘A s Boea ! : = L
version="1.0" Ml 524 |in unique EtherCAT Yendor 1D is required. Flease find all valid Yendor 1Ds |isted af
ercATInTa 585 [T wour cowpany is not |isted, please assizn an ID for free at hitpr//www.ethercat.c
xmlns:xsi http://www. w3 .org/ 2001/ KHLEchema- instance 588 |fdef ine YENDOR_ID 0x5D1
#3511 nollamespaceSchenalocation EtherCATInEa. xsd 587 et

| 590
gerzl\:n 1.6 589 |PRODUCT_CODE: Object 0x1018 SI2 (EtherGAT product coded #/<
endor 540 [fdef ine PRODUCT _CODE Ox04570862«
- 1d #x501 591 [«
© Nanme ESS Lud. 592 [f4n &
Descriptions 593 [REVISION_NUMBEE:~8tr7Ect 0x1018 §13 (EtherCAT product revizion number) #/e
) Groups 534 |tdef | TSION_NUMEER 0x01F4003E
) Devices -5aos
9 Device TR 56 e < .
© Fryoics . 537 |SERLA T Object 0x1018 S14 (EtherCAT product serial number) #7<
kh CTEE [fdef ine SERIAL_NUMBER 0x00000000€
B 599 |«
ProductCode #x04570862 B00 /4% <
- Revisionlio #X01F400SE 601 |[DEVICE_PROFILE_TVPE: Slave device type (Obiect 0x1000) /e
) #text R-IN32M3 EtherCAT demo 1 802 [fdef ine DEVICE_FROFILE_TYPE 0x00001333+
) vame g0 |
& Name B4 |/ <
S e 805 [DEVICE_NANE: Name of the slave device (Dbiect 0x1008) #/&
nto 605 |fdef ine DEVICE_NAME “R-IN32M3 EtherCAT demo 1”¢
i l Renesas Slave ~W gn7 e
BOG |4 <
Errar List | Dynamic Help 603 [DEYICE_NAME_LEN: Length of "DEVICE_NAME® without “¥0° w/e =
[EE - File i ~ Wl B10 |fdef ine DEVICE_NAME_LEN xlge
= s
B12 |/ <
@ T HexDecValug' IS S EATLRL. FEEERRTHIEE e Cternp¥ESSYR.. |0 613 |DEVICE_HW_VERSION: Hardware wersion of the slave device (Dbject 0x1008) #/<
Secive 2 e W 614 |tdef ine DEVICE_HW YERSION "1Late v
NETE 3
147 14 |GRLF 2F SJ15 FECHEA

The 10 configuration as defined in the EtherCAT master has to correspond to the actual modules as

configured by the sample application running on R-IN32M3-EC. The below screenshot shows how the

SDATI application configures the object dictionary entries from the ESI file.

ERT) A AT
E Gl 0 0 & Gk L B | CVempVESEVR-BN2MI ErherCAT demn 1 sl LDEB-Hd oo & L@ aBEAm HEE ZH
Tree View XEL Output ethercatc ¥
=3 Chiect P | TR POTTIT | FONCTON [ DS TOT - PUnt Y U PTDOT | TP | T | T T
G Lo ey 1261 [+ WonrantIn] Bl i Hanngruent =
o Haiom SiPro-maG 1982 | 4 - Uyee © slruct T_DEND_UKITS_UARAGEMEN T4+
& Tyie sianp 1563 | ¥ - rangsi whols sdress ranea s valide
i ¥ il 1964 | 0
® @ Bitdize 48 138 |vnid ekhereat gt unit_dntn (abruct T_DEMD_UNITS MANAGEMENT# slinidnnagenent )=
= -3 Iato 1286 [«
5 3ulten vy | sz Sublndex: =
= uitem 88| struct ECAT_DEND DRIECTS plbimsli
P SubiTodex 001 1359 | siruct DAL ECAT GET_ENTRY DESCR AES DATA®  pEntryDescrie
R it s 1370 | struct T_OCHD UNITs pnie = SplnltBsnepement - Un kL IS4 [0]50
= 127) |
+ #@ T|20001070 vere |
= 0 Flags 1578 [ /% plus Ineut Unite
= E2 chest | wi
v & Index #1800 e b bt e e = 0:0800; /m Indsx of T<PD0 Mapping Object wfv
% — i Hame THPLO-Hap 1476 [ plinlt=5Gf gDut n. Uachs, Eeal . Nushe rBapsedlblerts - 15
+- @ Type DTLGOL Lt .
ol R CKiE 4, 1828 | pUnib-slmeutSize = 03
€ EBicdia 1879 | psiect = Objectbictionarys
= ato sl
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TwinCGAT Project] — Microsoft Visual Studio
File Edit “iew Project Build Debug  TwinGAT PLCS  Toole Scope  Window  Help
Pl S | 82 a9 - - S G| b [Release +| [ TwinGAT RT 66 B
i BB 2R E| 67 || <Local 3] b m &%= (= ;]

Solution Explorer L8 TwinGAT Praject] 3¢

) Solution ‘TwinGAT Project]’ '
= a TwinGAT Project] sM Size Change Link..

0 -}%g : Clear Link{z)

1
2 4 g f
3 H Gioto Link Variable

Swnc Manager: PDO List:

Take Mame Cwer from linked Variable

s Add Mew em.. Cir+Shift+&

Inzert Mew Ttem..

Ingert Existing Item..

PDO Assignment Dxl G130k

3 X Delete

Name Cn Move Address.
W Outputs | T oot nput 42 g
@ InfoData #1 WicState 1]
B Box 1 (R #1 Input Toeele 1 Online Force..

Cnling Wite...

= B

W
o+

appires #l State | Releaze Force
#1 Adeiddr

#l netld
#] port Remave from Watch
i [R[RIIEY]

fdd to Watch

Errar List

Dex |5 |
Hes: | 0x00000005 |
Float: |7.0054323e-045 |

|

|
Book o J (1]

Binary: 05 00 00 00 | (2 |
Bit Size: 01 08 O18 @3 Q&4 O7
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‘- TwinGAT Projectit — Mi ™ GOM12:115200baud - Tera Term VT M=1E3
File Edit Aiew Project Buill 271)LE) REE HES Job0-00 Do E0W AL H)

e
VQ|q3\@|§d" - - -

utput Tnit:
: 000011601
Sizel (x4
Statuz: 0x30
TwinGAT Project 6 Data:  Ox0b 0x00 0x00 0x00

The Sherpa application provides
standard output which can be received
on a PC using a terminal software such

as Tera Term or PuTTY.

PLC output is printed in the console , =

: Online Tepe Sie | ehddr. | nsout | L
B Cutputs 12 LDINT 40 390 Tnput
[ IhfoData | 0 BIT 01 16221 Tnput
B B TRl N BIT 01 15241 Thput
APRINES A ] UINT 20 16480 Tnput
1692545673319001  AMSADDR 80 15500 Input
169 754 567331 AMSNETID 50 15500 Tnput
00320 WORD 20 18660 Tnput

UDINT 300 Output

= O E

Wi
¥

o
o
o
o
o
o
a
o

b Creating project ‘T
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Programming the EEPROM for the ESC (EtherCAT Slave Controller) for the first time:

The ESC implemented in the R-IN32M3-EC needs to have the configuration for the Sherpa sample

application programmed in its EEPROM which is provided in binary EtherCAT Terminal Configuration

format. This needs to be done only once, and as long as the configuration of the ESC does not change,

this configuration remains in EEPROM even after power cycle. There are different tools available to

write the EEPROM. The steps below explain the procedure using TwinCAT®. In the TwinCAT® project

select the box for the sample application.

TwinGAT Project] — Microsoft Visual Studio
File Edit Miew Project Build Debug  TwinCAT  FLS  Tools
gﬂ'_l'ﬁi‘lgl L EE :'_J".|‘-'? » (N ';;ﬂ':j}l 4 |Re|ease

indow  Help

~| | TwinGAT RT t86)

. £'3|['! 2 :":{@lﬁ"cf".'_H(LocaI)

Solution Explorer » I X

AT Projectl’ {1 project)
Project]

1

M

+B Image-Infa
2 Svnclnits
Ihputs
B Outputs
& InfoData
@ Box 1 (PFFFFFFFF RFFFFFFI

opings

Error Lizt

Q) i Errors | I 0 Wisrnings | (i) 0 Messages | Glear

Creating pro
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As shown below, for Box 1 select the “Advanced Setting” tab.

TwinGAT FProject]l — Microsoft Yisual Studio
File Edit Miew Project Build Debug  TwinCAT PLC  Toolz  Scope  MWindow Help
S | &R - -S| b [Releaze -| [TwinGAT RT te6) -
B8 2 < 6|6 [ o |21 »r = g|5=(= 1,

TuinGAT Project] X

General | EtherGAT | Online |

AT Projectl’ {1 project)

Project] Type:
Product/Revizion:
Auto Inc Addr:

v EtherGAT Addr [ Advanced Settines...

]
M

vices Previous Port:
Device 2 (EtherCAT)

=8 Image
28 Image-Tnto
2 Synclnits
Thputs
W Outputs
[ InfoData
4 Box 1 (PFFFFFFFF RFFFFFFI
opings

Error List

> O 6 Erors | 0\ 0 Warnines | (i) 0 Mezzages | Clear

tine project ' CAT Projectl’.. project creation ul.

Select ESC Access—Hex Editor button and then click “Read from file” button:

Advanced Settings 3
General
Distributed Clock
=- ESG feccess
(= E2PROM
Configured Station
Enhanced Link Ded
Smart Wiew
Memary
I Do load ] [_Read from File. | Download from List..
[ Upload ] [ Wiite to File.. |
< | @
oo
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Select the file “Box 1(R-IN32M3 EtherCAT demo 1).bin” provided with this Sherpa LLC’s EtherCAT

slave evaluation kit

ZrA IR

FPA MDD | D rin32m)3

Y )5
(t ) TwinCAT Project]
Bih{E i Il
?‘_‘_‘
[
F2h by
T FE1dub
24 ToP1-4

91 Fubd-h

F74 LN Box 1 (R-IN3ZM3 EtherGAT demo 1)bin

v [mo ]

e LFEER T |EtherOF\T Terminal Gonfiguration (hin)

J

Advanced Settings

=

= General
Behavior
L‘me_UfL_“ Settings 0000 80 0E 42 EE 10 27 00 00 00 00 00 00 00 00 87 00 . Buee'veeneenn q. ~
qucfagiqn 0010 D1 05 00 00 62 08 57 04 8E 00 F4 0L 00 00 00 00 ....B.Weuusnn...
Tnit Commands 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 ...
Distr ibuted Glock 0030 00 L0 S0 00 00 14 50 00 04 00 00 00 00 00 00 00 ...
o ESG Access 0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 ... B
= EPROM 0050 00 00 00 00 00 00 00 00 00 00 00 00 0 00 00 00 ...
Gonfieured Station | (0060 00 00 00 00 00 00 00 00 00 00 00 00 OO0 OO 00 00 ...
Enhanced Link Det | (0070 00 00 00 00 00 00 00 00 00 00 00 00 OF 00 0L 00 tuvvvurnenrnnnns
Smart Wiew 00B0 D& 00 33 00 09 16 52 2D 49 4E 33 32 40 33 20 45 ..9...R-IN32M3 E
Hex Editor 0090 74 63 55 72 43 41 54 20 4 65 6D 6F 20 31 OD 52 therCAT dems 1.R
FPGA D040 65 6E 55 73 61 73 20 53 6C 61 76 65 17 52 65 6E enesas Slave.Ren
hemary 0O0BO 65 73 51 73 20 52 2D 43 4E 33 32 4D 33 20 53 6C esas R-IN3ZM3 51
0OCO 61 76 55 73 OB 53 79 6E 63 68 72 6F 6E 02 44 43 awes.Synchron.DC
noDO N5 54 55 G0 44 4F OF 33 32 42 69 74 20 49 6E 70 .THPDO. 3ZRit Tnp
DOEQ 75 T4 05 52 T8 50 44 4F OC 33 32 42 69 74 20 4F ut.RxPD0.3ZEit O
noFn 75 74 70 75
0LO0 00 00 00 00
0Ll0 00 00 00 00
0lz0 03 FF 23 00
0130 80 00 22 00
0L40 04 00 20 00
s
&)l 3
Diownload | Head from File. Diownload fram List..
( Upload ] [ rite to File.. ]
(3 | &
oK | [ Fetn

]

After clicking the “Download” button above, the EEPROM will be programmed.
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When TwinCAT® is restarted and a scan is performed the below detection screen is shown:

TwinGAT Projectl — Microsoft Yisual Studio
File Edit “iew Project Build Debug TwinZAT PLE Tools  Scope  Window Help

Pyl S e @ # Sa 9 - - DI B [Releass  -||TwinGAT RT GA6) - % 2
i BB 2 X & |67 ]| [<Local |2l » mgl=(=2

Solution Explorer L TwinCGAT Project]

————
. . ; : Gieneral |EtherGF\T DG Process Data | Startup | GoE - Online | Online
HnGAT Praject]’ O project)

Name: |Box 1 (R-IN32M3 EtherGAT demao 17

Ohject Id: | 00202000
Tvpe: |R—IN32M3 EtherGAT dema 1

Comment:

Jewices
= Device 2 (EtherGAT)
"5 Image

+B Image-Info
2 SyncUnits
Ihputs
B Outputs
E hfoData
BS Box 1 (R-IN32M3 EtherGAT
Wappings

[ Dizabled Create symbo

Error List
@ 0 Errors | 0 Warnines | (i) 0 Messages | Clear

Creating proj y : o t c LICH zful.
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12. Sherpa EtherCAT application’s external interface in IAR System board

This section provides a description for the Sherpa sample EtherCAT device applications external
interface on the IAR System evaluation board. The external interface consist of light emitting diode for
output and status representation and DIP switch for input to the EtherCAT master of Sherpa application

operation.

IAR board after power on prior to sample application going into RUN mode:
LEDT1 status is solid amber (orange)

IAR boatd after sample application goes into run mode

and TwinCAT® status is Operational: LED?2 status is solid green.
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13. Licensing, product development and additional services

The Sherpa LLC’s EtherCAT slave evaluation kit allows industrial device manufacturers to develop
devices that conform to the EtherCAT standard in a very short time and with minimum involvement in
the communication protocol management, which is done by the Sherpa library. The use of this library in
production requires a licensing contract between the device manufacturer and Sherpa LLC. When this
agreement is reached Sherpa will provide release library customized to the vendor’s specific board.
Customization services can include access library porting to external application processor when R-
IN32M3 is used as a communication co-processor. Additionally, consulting services for measurement

application development can be considered as part of consulting services package.
For information about licensing and consulting services, please contact Sherpa LLC at:

Sherpa LL.C

Office #8, 31 floor, Kase Building

88 3-19-11 Shin-Yokohama, Kohoku-ku
TEL 050-5532-6257
-in32-stack@sherpa-tech.jp
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14. EtherCAT slave stack functionality

Functionality Full Slave Device (Data Link Layer) with two Ethernet Ports
Performance .
Characteristics FMMUs 3 (configurable)
Sync Managers 4 (configurable)
EtherCAT State Machine Supported
Distributed Clocks Supported
Generation of Synchronous (SYNCO/1)
Outputs
CAN Application Protocol Over Suoported
EtherCAT(CoE) PP

e Device Type
e Manufacturer Device

Name

e Manufacturer Hardware
Version

e Manufacturer Software
Version

o Identity

e RxPDO Mapping (up to
32 instances)

e TxPDO Mapping (up to
32 instances)

Object Dictionary with Standard
CoE Objects

¢ Sync Manager
Communication Type

e Sync Manager 2 PDO
Assignment

¢ Sync Manager 3 PDO
Assignment

SDO Upload/Download, SDO
Information Services

Complete SDO Access Supported
Ethernet Over EtherCAT (EoE) Under development

Supported
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