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Notes

The information in this document has been checked carefully and is considered to be entirely
reliable. esd electronics makes no warranty of any kind regarding the material in this document and
assumes no responsibility for any errors that may appear in this document. In particular, the
descriptions and technical data specified in this document may not be constituted to be guaranteed
product features in any legal sense.

esd electronics reserves the right to make changes without notice to this, or any of its products, to
improve reliability, performance, or design.

All rights to this documentation are reserved by esd electronics. Distribution to third parties, and
reproduction of this document in any form, whole or in part, are subject to esd electronics' written
approval.

© 2026 esd electronics gmbh, Hannover

esd electronics gmbh
Vahrenwalder Str. 207
30165 Hannover

Germany

Tel.: +49-511-37298-0
Fax: +49-511-37298-68
E-Mail: info@esd.eu
Internet: www.esd.eu

This manual contains important information and instructions on safe and efficient
handling of the ECS-M.2/FPGA. Carefully read this manual before commencing any
work and follow the instructions.

The manual is a product component, please retain it for future use.

Links

This manual contains links to external third-party websites over whose content we have no influence. We
therefore cannot accept any liability for this external content. The respective provider or operator of the linked
pages is always responsible for their content. The linked pages were checked for possible legal violations at
the time of linking. No illegal content was found at the time of linking. However, permanent monitoring of the
content of the linked pages is not reasonable without concrete evidence of a violation of the law. If we become
aware of any violations of the law, we will remove such links immediately.

Trademark Notices

Windows® is a registered trademark of Microsoft Corporation in the United States and other countries.

Linux® is the registered trademark of Linus Torvalds in the United States and/or other countries.

PCI Express® and PCle® are registered trademarks of PCI-SIG.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
All other trademarks, product names, company names or company logos used in this manual are reserved by their
respective owners.
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Classification of Warning Messages and Safety Instructions
This manual contains important descriptions, warning messages and safety instructions, which you
must follow to avoid personal injuries or death and property damage.

This is the safety alert symbol.
A It is used to alert you to potential personal injury hazards. Obey all safety messages
and instructions that follow this symbol to avoid possible injury or death.

DANGER, WARNING, CAUTION

Depending on the hazard level the signal words DANGER, WARNING or CAUTION are used to
highlight safety instructions and warning messages. These messages may also include a warning
relating to property damage.

DANGER
Danger statements indicate a hazardous situation which, if not avoided, will result in
death or serious injury.

WARNING
Warning statements indicate a hazardous situation that, if not avoided, could result in
death or serious injury.

>

CAUTION
A Caution statements indicate a hazardous situation that, if not avoided, could result in
minor or moderate injury.

NOTICE
Notice statements are used to notify people on hazards that could result in things other than personal
injury, like property damage.

NOTICE
A This NOTICE statement indicates that the device contains components sensitive to
electrostatic discharge.

NOTICE
0 This NOTICE statement contains the general mandatory sign and gives information that
must be heeded and complied with for a safe use.

INFORMATION

INFORMATION
Notes to point out something important or useful.
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A Safety Instructions

*\When working with the ECS-M.2/FPGA follow the instructions below and read the manual carefully
to protect yourself from injury and the ECS-M.2/FPGA from damage.

eThe device is a built-in component. It is essential to ensure that the device is mounted in a way
that cannot lead to endangering or injury of persons or damage to objects.

Do not use damaged or defective cables to connect the ECS-M.2/FPGA and adapters.

e|n case of damages to the device, which might affect safety, appropriate and immediate measures
must be taken, that exclude an endangerment of persons and domestic animals and property.

eThe galvanic isolation of the ECS-M.2/FPGA or adapters has only functional tasks and is not
protected against hazardous electrical voltage.

eThe ECS-M.2/FPGA may only be operated on supply circuits that provide sufficient protection
against dangerous voltages.

eExternal circuits connected to the ports of the ECS-M.2/FPGA must be sufficiently protected
against dangerous voltage.

eThe user is responsible for compliance with the applicable national safety regulations.

eThe device must be securely installed in the control cabinet before commissioning.

eoProtect the ECS-M.2/FPGA from dust, moisture and steam.

eProtect the ECS-M.2/FPGA from shocks and vibrations.

eThe ECS-M.2/FPGA may become warm during normal use. Always allow adequate ventilation
around the ECS-M.2/FPGA and use care when handling.

eDo not operate the ECS-M.2/FPGA adjacent to heat sources and do not expose it to unnecessary
thermal radiation. Ensure an ambient temperature as specified in the technical data.

DANGER

Hazardous Voltage - Risk of electric shock due to unintentional contact with
uninsulated live parts with high voltages inside of the system into which the ECS-
M.2/FPGA is to be integrated.

— Disconnect all hazardous voltages (mains voltage) before opening the system.
— Ensure the absence of voltage before starting any electrical work

NOTICE
Electrostatic discharges may cause damage to electronic components.

— Take the appropriate precautions for handling electrostatic discharge sensitive

devices.

Discharge the static electricity from your body before touching the ECS-M.2/FPGA.

Transport and store the ECS-M.2/FPGA only in an electrostatically safe bag, as

when delivered.

— Furthermore, you should prevent your clothes from touching the ECS-M.2/FPGA,
because your clothes might be electrostatically charged as well.

—
—

NOTICE

Risk of damage due to improper mechanical processing.

The circuit board may only be shortened at the predetermined breaking points (Break-off
line). Damage caused by improper mechanical processing (e.g., bending or twisting the
board, cutting or breaking outside the predetermined breaking points) is not covered by
the warranty.

Qualified Personnel

This documentation is directed exclusively towards personnel qualified in control and automation
engineering. The installation and commissioning of the product may only be carried out by qualified
personnel, which is authorized to put devices, systems and electric circuits into operation according
to the applicable national standards of safety engineering.
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Conformity
The ECS-M.2/FPGA is an industrial product and meets the demands of the EU regulations and EMC
standards printed in the conformity declaration at the end of this manual.

WARNING

In a residential, commercial, or light industrial environment the ECS-M.2/FPGA may
cause radio interferences in which case the user may be required to take adequate
measures.

NOTICE
0 esd grants the EU conformity of the ECS-M.2/FPGA if the wiring is carried out with the
associated adapter.

The ECS-M.2/FPGA is a sub-assembly intended for incorporation into an apparatus by a
manufacturer and NOT by the end user and its CE conformity can only be evaluated after complete
installation. The manufacturer of the final system must decide whether additional EMC or EMI
protection requirements are necessary.

Data Safety

This device is equipped with an Ethernet or other interface which is suitable to establish a connection
to data networks. Depending on the software used on the device, these interfaces may allow
attackers to compromise normal function, get illegal access or cause damage.

esd shall not be liable for any damage resulting from the operation of the device in a network. It is
the responsibility of the device's user to take care that necessary safety precautions for the device's
network interface are in place.

Intended Use

The intended use of the ECS-M.2/FPGA is the operation as an M.2 EtherCAT® SubDevice Interface

The guarantee given by esd does not cover damages which result from improper use, usage not in

accordance with regulations or disregard of safety instructions and warnings.

e The ECS-M.2/FPGA is intended for installation in an Embedded System or PC, with indoor use
only. The module with adapter board is intended for installation in a customer housing.

e The operation of the ECS-M.2/FPGA in hazardous areas, or areas exposed to potentially explosive
materials is not permitted.

e The operation of the ECS-M.2/FPGA for medical purposes is prohibited.

Service Note

The ECS-M.2/FPGA does not contain any parts that require maintenance by the user. The ECS-
M.2/FPGA does not require any manual configuration of the hardware. Unauthorized intervention in
the device voids warranty claims.

Disposal
Products marked with a crossed-out dustbin must not be disposed of with household waste.
Devices which have become defective in the long run must be disposed in an appropriate
way or must be returned to the manufacturer for proper disposal. Please, contribute to
environmental protection.

Typographical Conventions

Throughout this manual the following typographical conventions are used to distinguish technical terms.

Convention Example
File and path names /dev/null or <stdio.h>
Function names open()
Programming constants NULL
Programming data types uint32 t
Variable names Count
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Overview

1 Overview
1.1 About this Manual

This manual describes the hardware of the ECS-M.2/FPGA.
Furthermore chapter 2 “QuickStart” also gives information on how to get started quickly with the
ECS-M.2/FPGA.

1.2 Scope of Delivery

Figure 1: ECS-M.2/FPGA main board and breakout adapter with connected cables

The product consists of the main board, the associated breakout adapter and two adapter cables.
The delivery of ECS-M.2/FPGA includes object versions of drivers and SubDevice stack for
Windows® and Linux® (device driver as source).

1.3 Description

Sync/
Latch 10
% - Ethernet ] ‘ Flexible Printed Circuit
— o —— PHY <—> PP
M2 [ FPGA < 10/100 0 EtherCAT IN

Gard Edce [F1.PCle with : [ I:] 100BASE-TX
o ooy ™| EtherCAT IP Core EionCEDEIN (8| Ry45 with LEDs

| and & SynciLatch |_ Ha| EthercAT OUT

— . — Flexible Printed Circuit er

. esd DMA Unit ——wir——— > Ethernet 100BASE-TX

—] Status PHY FP FPC 0= Ryas5 with LEDs

] [ — 1 10/100

- Breakout

3 12C Adapter

1 EEPROM ECS-M.2/FPGA

E 32 kbit Main Board

Figure 2: Block circuit diagram of ECS-M.2/FPGA

The ECS-M.2/FPGA is an EtherCAT SubDevice in M.2 form factor (2280). It is based on a Beckhoff
IP core implemented in an FPGA, configured with 8 FMMUs, 8 Sync Managers, 60 kB DPRAM, and
64-bit Distributed Clocks.

The card length can be easily reduced to 60 mm (2260).

ECS-M.2/FPGA Hardware Manual / Rev. 1.0 Page 9 of 39



Overview

Two EtherCAT ports (IN/OUT) are available via FPC connectors on the main board and can be
connected via two Flexible Printed Circuit (FPC) to RJ45 sockets on the breakout adapter.

The module supports standard EtherCAT protocols including CoE, FoE, and EoE, enabling the PCI
Express host system to operate as a flexible EtherCAT I/O node accessible by the MainDevice.
For system synchronization, the EtherCAT Distributed Clock signals (2x Sync, 2x Latch 1/Os) are
provided as physical 1/Os via breakout adapter.

The scope of delivery includes the esd EtherCAT SubDevice stack in binary form together with
device drivers for Windows® and Linux®. Documentation and example applications are provided.
Support for additional operating systems, in particular real-time operating systems, is available on
request.

Related Products

This product is also available as PCI Express® card ECS-PCle/FPGA.

Variants for Compact PCI® Serial, XMC and PMC systems are offered as ECS-CPCIs/FPGA, ECS-
XMC/FPGA and ECS-PMC/FPGA.

Customized options are available for series production in reasonable quantities. Please contact our
sales team for detailed information.

1.4 Glossary

Abbreviations

API Application Programming Interface
CPU Central Processing Unit

ECS EtherCAT SubDevice

EEPROM Electrically Erasable Programmable Read-Only Memory
ESC EtherCAT SubDevice Controller

ESI EtherCAT SubDevice Information file
ETG EtherCAT Technology Group

FPC Flexible Printed Circuit

FMMU Fieldbus Memory Management Unit
IN Input

I/0 Input/Output

NIC Network Interface Card

(O] Operating System

ouT Output

1.5 Inclusive Language

The term MainDevice (abbreviated MDevice) replaces the term "Master" and SubordinateDevice
(abbreviated SubDevice) replaces the term "Slave". Despite that, API calls, data structures, macros,
etc. which names contain the “old” terms are not renamed, because this would have the technical
effect breaking (backward) compatibility. The latter is in no way intended to undermine the
replacement of these terms or offend anyone. Some pictures in this documentation still contain the
obsolete terms and will be replaced gradually in the future.

1.6 Reference

(1) PCI Express M.2 Specification, Revision 1.1, December 9. 2016, PCI SIG
(https://pcisig.com/)
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QuickStart

2 QuickStart

This chapter describes first steps with the ECS-M.2/FPGA. It uses an esd EtherCAT SubDevice
Stack sample application and the esd EtherCAT Workbench to show the functionality of the ECS-
M.2/FPGA.

2.1 Requirements

e EtherCAT knowledge. The ETG (EtherCAT Technology Group, http://ethercat.org) has
several brochures/introductions that should be studied first.
We offer EtherCAT training and workshops, please contact our Sales-Team
(sales@esd.eu).
e Windows PC
with esd EtherCAT Workbench*
with network interface card (100 BASE-TX capable) dedicated to EtherCAT
with ANSI C compiler etc. (Makefile/Project for Microsoft Visual Studio and GCC
included)
esd EtherCAT SubDevice Stack*
Network cable to connect the ECS-M.2/FPGA to the PC’s NIC (where the EtherCAT
MainDevice will run)

* Demo version of the EtherCAT Workbench and full version of the EtherCAT Stack object for Windows and
Linux are included in delivery of ECS-M.2/FPGA. Drivers are also available for QNX real-time operating
system, and additional drivers are available on request. The stack is also offered as source for own
developments.

2.2 Steps

Following steps must be taken:

¢ Install the ECS-M.2/FPGA into your system, as described in chapter “Installing and
Uninstalling Hardware”.

Install the esd EtherCAT SubDevice Stack according to its manual

Install the ECS-M.2/FPGA driver, see section 2.3 “Driver Installation”

(It is within the Stack installation’s “driver” folder)

Install the esd EtherCAT Workbench according to its manual

Connect the EtherCAT port “IN” of the ECS-M.2/FPGA to the NIC of the PC

Start the Sample SubDevice Application, see section 2.4 “Sample SubDevice Application”
Start the Workbench and run the tests, see section 2.5 “Testing the Sample App. with the
Workbench”
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2.3 Driver Installation

2.3.1 Windows

Open the Device Manager, select the device, and choose Update Driver Software as shown in

Figure 3:

File Action View Help

&= | FE HE B %S

Figure 3: Windows Device Manager
with esd EtherCAT card displayed as

4 24 PC-Test W7_x64
> .48 Computer
> ¢ Disk drives
&, Display adapters
3 DVD/CD-ROM drives
0% Human Interface Devices
> g IDE ATA/ATAPI controllers
<= Keyboards
)'3 Mice and other pointing devices
» I Monitors
> ¥ Network adapters
{3 Other devices
+fa Network Contraller

N

“Network Controller” (picture detail)

, Y5 Ports (COM &| Update Driver Software...
> D Processors ‘ Disable
% Sound, video 3 Uninstall
& Storage contro
> li System devices Scan for hardware changes
> .' Universal Serial
Properties

When you are asked where to look for the driver files select “Browse my computer for driver

software”.

Select the folder that matches your operating system (e.g. “. . . \driver\ECS-...\win64\”
when using 64-bit Windows) and click Next:

2.3.2 Linux

r Y
@ |l Update Driver Software - Network Controller
Browse for driver software on your computer
Search for driver software in this location:
1Files\esd\EtherCAT\Slave Stack (Obj)\driver\ECS-.. ... \winbd Browse...
[¥]Include subfolders
| |
2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure 4: Update Driver Software

The Linux driver for the esd EtherCAT SubDevice device (ECS-M.2/FPGA) is usually delivered as
source code. Please referto “. . ./driver/ECS-.../linux/README” from the extracted
SubDevice Stack Linux archive.
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2.3.3 QNX

The QNX EtherCAT SubDevice driver is implemented as a resource manager and can be started
easily.

"use devecs-XXX" (XXX = board name) provides the call syntax of the driver, e.g. for an ECS-
PCle/FPGA board:

# use devecs-pexesc
devecs-pexesc - EtherCAT Slave Driver for esd PCIe boards devecs-pexesc [options]
Options:
-v[v...] Verbose level
-u unit Set unit number (default 0 for /dev/ecsO0)
-P number Prio of irqg thread(default: 22) -d device options ...
did=device-id esd pci device id

pci=index pci index of device
irg=no irqg overload
nomsi Do not use msi interrupt

The "devecs-xXX" driver can simply be started at system startup, e.g. for an ECS-PCle/FPGA
board:

# devecs-pexesc -v

init driver: Asked for MSI Interrupt

init_driver: Got MSI Interrupt 0x102

card probe esc: ESC Type 0x04, 60 kB, 8 SMs, 8 FMMUs.
#

For the ECS-M.2/FPGA card, the same devecs-pexesc driver is used.

2.4 Sample SubDevice Application

The sample applications are installed as source code only. Please refer to the SubDevice Stack
manual for details on how to build it. This document refers to the “complex.c” sample.

This sample application contains input and output variables:

- Input variables are set by the application, i.e., they will be read by the Workbench.

- Output variables are written by the Workbench (and the sample application displays them when
changed).

The SubDevice and all its variables etc. are described in the SubDevice’s ESI (EtherCAT
SubDevice Information). This ESI exists as binary within the card’s EtherCAT EEPROM and as
.xml file for configuration tools such as the EtherCAT Workbench.

In case of changes to the application the EEPROM content and .xm1 ESI file must be adapted
accordingly.
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2.5 Testing the Sample App. with the Workbench

At first the .xml ESI file must be imported into the Workbench:
(It is installed in the SubDevice Stack’s “driver\ECS-...\ESI\” folder.)

When the Workbench is running, this can be done by the menu entry Copy ESI file(s) to
SubDevice library (under menu item Tools), see Figure 5. Otherwise, the Workbench's start menu
entry Open SubDevice library can be used to copy the file manually.

= [Mew Project] EtherCAT Workbench 1.0.1

File  View | Tools | 2

Mew |- ILo:|l Copy ESI file(s) to slave library

¥ Online Open slave |ibrary

—_EtherC =1 Configure glias addresses for al slaves Cyclic Com

Stop local EtherCAT Master service 3 | Init Conl
Restart local EtherCAT Master service

1AC address
Reset all window settings

ILIL L @;

Edit global settings

Figure 5: Installing ESI to EtherCAT Workbench (picture detail)

After the Workbench was (re)started a SubDevice scan can be performed. Use the Online button
to let the Workbench connect to its included MainDevice and click the Scan button then:

File  View Tools DevTools 2

Mew [l Load BSaue 4 Save as... |_¢{

jﬂnline‘ ¥ 5can | | Freerun

- =< iEtherCAT Master |
K Slave 1(ECS-...... )

Figure 6: Scan result showing “SubDevice 1 (ECS-M.2/FPGA)”, (picture detail)

INFORMATION

These samples show your ECS-M.2/FPGA described as “SubDevice 1 (ECS-.....)",
because the actions/behavior described here remain compatible for all esd's EtherCAT
SubDevice devices.

After switching to online mode all SubDevices are in “Pre-Operational” state. In this state (e.g.,
indicated by the orange symbol in Figure 6) no process data is exchanged.
Use the Free run button to switch your SubDevice to “Operational” mode, see Figure 7.

Then open the Variables tab of Process Data/Image as shown in Figure 7.
On this page you see all process variables of the EtherCAT network. For this sample, the first two
entries belong to the ECS-M.2/FPGA.

As described earlier, outputs are written, and inputs are read here. Click one of the two Reread all
buttons to have the input (“SubDevice 1 (ECS-M.2/FPGA).RxPDO1.Input1”) read.
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File  View Tools DevTools ?

Mew [lload [E=|save [EjSaveas... | [zl ExportENI | i3 Topology |

¥ online | ) 5can || |# Free run |

= —0 EtherCAT Master Master | Slave | Process Data/Image | Cyclic Commands
K Slave 1 (ECS-.......... ) Variables | Options
“Z Reread all visible | Reread all | ., Filter: = Clear
Name Type Value read /written at Value

Slavs 1(ECS-. ... ... ) RxPDO1 Output 1 UDINT
Sigve JECS T VDO T input ] GO
; - Azl

0s 7
20120508 12.24:302 4704 (e 7008)

i
Save T{ECS- .. ... ... lioDatz Siate

Figure 7: Process data view with “SubDevice 1 (ECS-M.2/FPGA)”, (picture detail)

Double click the output (“SubDevice 1 (ECS-M.2/FPGA).RxPDO1.0Output1”) to write a new value to
the SubDevice. The SubDevice sample application shows the new value in its console output, for
example:

“lApplication] *** outputl changed to 1234”

The value for the input is changed every second by the sample application, but it becomes visible
only by manual updates in the Workbench (the Reread all buttons etc.).

2.6 Further Steps

Study the Workbench and SubDevice Stack manuals to get more details about the steps performed
here. Then try to map the other variables (that already exist in the application and ESI) too and finally
add your own variables.

Do not forget to update the ESI accordingly. While many EtherCAT MainDevices acquire most of the
SubDevice information needed from the .xml ESI, others might rely solely on EEPROM ESI! (The
binary ESI can be created by the .xm1 ESI, e.g. with the Workbench. The .xml ESI is described
in the ETG.2000 document.)

You also must follow the ETG requirements defined in the EtherCAT Conformance Guide which
can be downloaded for free from the website of the EtherCAT Technology Group:
https://www.ethercat.org.

This includes using your own EtherCAT vendor ID and testing the final product with the EtherCAT
CTT (Conformance Test Tool).
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3 PCB Views, Connectors and LEDs
3.1 ECS-M.2/FPGA Main Board

3.1.1PCB
EtherCAT OUT
(X900)
e LTI - - - ‘ PCle Bus
E - (card edge
' - #  cooooovy [ . connector
Cut-out for __% svea aee U 20'504 13 with
fastening screw m 2 M.2 keying
(2280) ' = = Tk it notches in
= = " Band M
o positions)
Hole/Cut-out for EtherCAT IN
fastening screw (X800)
(2260)

Figure 8: PCB view ECS-M.2/FPGA main board

NOTICE
0 Read chapter “Installing and Uninstalling Hardware” on page 28, before you start with the
installation of the hardware!
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3.1.2PCB Dimension

The ECS-M.2/FPGA main board is delivered in full length (2280).

In some cases, it may be necessary to physically shorten the ECS-M.2/FPGA circuit board so that it
fits into a specific slot, e.g. in customer-specific designs or smaller devices. This process requires
precision and care, as improper shortening can damage the ECS-M.2/FPGA permanently.

NOTICE

Risk of damage due to improper mechanical processing.

The circuit board may only be shortened at the predetermined breaking points (Break-off
line). Damage caused by improper mechanical processing (e.g., bending or twisting the
board, breaking outside the predetermined breaking points) is not covered by the warranty.
If you want to shorten the PCBs of the ECS-M.2/FPGA read and follow chapter 5.4.

The PCB can be shortened to 60 mm only.

80 mm (Full length, 2280)

! : 60 mm (2260)

'<——1r
- _J>__J'____.J =3
>

tnnm
T

& cooooovv +
........ 20°5044°3 C 22 mm

i
T

f

f

i

f : -

i . - e bt
.

Break-Off Line
Figure 9: ECS-M.2/FPGA main board with break-off line
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3.1.3 Product Label

The product label is stuck on the top side of the ECS-M.2/FPGA main board. It is described using
the example of the ECS-M.2/FPGA product label.

esd Product Label

E esd Product Label shows Example:
xample
- Data matrix code (top row) -
- esd order number E.1105.02
(Order No. of ECS-M.2/FPGA)
EyT el - Batch (first two letters) and AA000001
E.1105.02 serial number (following six digits) [(AA 000001
AAOOO&D' Batch Serial number)
£ B wmnri - CE mark (bottom line on the left) -

- esd logo (www.esd.eu)
(bottom line on the right)

Table 1: Example product label
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PCB Views, Connectors and LEDs

3.2 Breakout Adapter and Adapter Cables

3.2.1 Adapter Description

The product consists of the main board, the associated breakout adapter and two adapter cables.

Figure 10: ECS-M.2/FPGA breakout adapter with connected cables

With the breakout adapter you can connect the EtherCAT ports of ECS-M.2/FPGA via RJ45 sockets
(see Figure 12). The dual port RJ45 socket, the FPC connectors and the pin header for the
Sync/Latch I/Os are equipped on the top layer of the adapter, see Figure 11.

NOTICE

Read chapter “Installing and Uninstalling Hardware” on page 28, before you start with the
installation of the ECS-M.2/FPGA!

Upon request, we also offer the adapter with other plugs. Please contact our sales team.

3.2.2 Adapter View

EtherCAT ports LED
ouT IN Block

Front panel SYNC/ X800 X900
holder Latch 10 EtherCAT
pin header cable connectors (FPC)
Figure 11: Adapter front view Figure 12: Adapter top layer view
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3.2.3 Installation Dimension

The following figures show the installation-dimension of the breakout adapter and the necessary
front panel cut-outs. The front panel is an example and not included in the scope of delivery.

o 3
&
«Q
19 |
I 505 )
$3 |
(0]
sjjofjoll o E
o alfla o'- :
E 2
O O Z
T /
— ] >
T | )
<
wn
o~
é /_' 4x ¢2,1
& 8| 1l — 2 @27 \/ @5 X 90°
< < T
oL+ 1 ;
=
N~
~
55
33,27 8.5
455

Figure 13: Installation dimensions of the ECS-M.2/FPGA adapter with example front panel
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3.2.4 Indicators

The ECS-M.2/FPGA comes with 8 LEDs, see Figure 14.
The LEDs of the LED block are not integrated into the RJ45 sockets. They are designed as SMD
LEDs and are guided to the front panel with light pipes.

LEDs

LA LIA ERR
u4 ouT U3 IN RUN

ouT IN
EtherCAT Ports

Figure 14: Position of the LEDs

3.2.41 LED Indication

Indicator states Description

blinking LED blinking cycle: 200 ms on, 200 ms off.

flickering LED blinking cycle: 50 ms on, 50 ms off.

single flash LED blinking cycle: 200 ms on, 1000 ms off.

double flash LED blinking cycle: 200 ms on, 200 ms off, 200 ms on, 1000 ms off.

Table 2: LED states (according to ETG.1300-documentation)

3.2.4.2 EtherCAT Link/Activity LEDs (L/A)

The EtherCAT Link/Activity LEDs are integrated in the RJ45 sockets of the EtherCAT port IN and
port OUT.

. Indicator . . EtherCAT
LED | Function |Colour State Description Port

off no Ethernet link

L/A | Link/Activity

IN portIN | 9" | [Ethernet link is established, Ethernet Activity IN
9 (Receiving Ethernet data packets)
_ o off no Ethernet link
L/A | Link/Activity ouT

OUT | portouT | 9N | |Ethernetlink is established, Ethemet Activity
9 (Receiving Ethernet data packets)

Table 3: Description of Link/Activity LEDs
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3.2.4.3 Status LEDs (ERR, RUN)

The EtherCAT Status LEDs ERR and RUN are integrated in the LED block. See Figure 14 for the
position of the LEDs.

Indicator Position an_d
LED | Function | Colour —— Description HED name in
diagram
off no error
err | Error LED iy blinking EtherCAT state”- change failed LED block
. “EtherCAT state”- change (LED900C)
single flash because of configuration error
double flash |SM watchdog triggered
off Init
flickering Bootstrap
LED block
RUN | RUNLED | green |blinking Pre-Operational (LED:O(Z)CC)
single flash |Safe-Operational
on Operational
Table 4: Description of Status LEDs
3.2.4.4 User LEDs (U1 -U4)
The User LEDs U1 and U2 are integrated in the LED block.
The User LED U3 is integrated in the RJ45 socket of EtherCAT port IN.
The User LED U4 is integrated in the RJ45 socket of EtherCAT port OUT.
See Figure 14 for the position of the LEDs.
LED Function | Colour Description Position
U1 User LED1 | yellow |user defined via FPGA and driver LED block (LED800A)
u2 User LED2 | yellow |user defined via FPGA and driver LED block (LED900A)
yellow or : : . Integrated in RJ45 of
u3 User LED3 green user defined via FPGA and driver EtherCAT port IN
yellow or , : . Integrated in RJ45 of
u4 User LED4 green user defined via FPGA and driver EtherCAT port OUT

Table 5: Description of User LEDs
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3.3 Product Labelling on an Adapter Front Panel

The breakout adapter of the ECS-M.2/FPGA is delivered without front panel.
As there is no possibility of labelling, an example is shown in Figure 15.
Refer to the Labelling Specification ETG.1300 S (R) V1.1.0. to meet the requirements of the ETG.

OERR
ORUN

I 5'©

©

“OUT EthercAT= N

Figure 15: Example: Front panel layout
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4 Connector Assignments
4.1 EtherCAT Connectors Port IN (X800)

The EtherCAT connectors X800 are located on the main board and on the breakout adapter and
must be connected via an FPC cable.

X800 on X800 on
Breakout Adapter Signal/ . Main Board
. Meaning
o PIN | Signal Name Pin S
Visualisation Visualisation
No. No.
21 SGND Shield _(Ethernet Cable 1
/ Housing)
20 - 2
19 - Not connected 3
18 - 4
Ethernet IN — negative
17 XTPFIO_N (RJ45-6) IN Port 5
Ethernet IN — positive
19 XTPFIO_P | 145.3) IN Port
Ethernet OUT — pos.
15| XTPFOO_P (RJ45-1) IN Port 7
Ethernet OUT — neg.
& XTPFOON | R 145-2) IN Port
13 - 9
12 -
11 - 11
Not connected
10 -
9 - 13
8 - 14
Ref. potential LEDs
i ExD + Sync and Latch 19
6 LC.LED RUN [RUN LED Signal 16
5 LC.LED U4 |USERLED 4 17
4 LC.LED U1 |USERLED 1 18
Link / Activity LED —
3 |LC.LED_L/A_IN IN Port 19
2 LC.LTCHO |Latch O Input 20
1 LC.SYNCO |Sync 0 Output 21

Page 24 of 39 Hardware Manual / Rev. 1.0 ECS-M.2/FPGA



Connector Assignments

4.2 EtherCAT Connectors Port OUT (X900)

The EtherCAT connectors X900 are located on the main board and on the breakout adapter and
must be connected via an FPC cable.

X900 on X900 on
Breakout Adapter Signal/ . Main Board
. Meaning
S PIN | Signal Name Pin e
Visualisation Visualisation
No. No.
21 SGND Shield _(Ethernet Cable 1
/ Housing)
20 - 2
19 - Not connected 3
18 - 4
Ethernet IN — negative
7 XTPRUN | Russ6)0uTPort | °
Ethernet IN — positive
12 XTPFI_P | (RJ45-3) OUT Port
Ethernet OUT — pos.
15 XTPFO1_P | pias-1)ouTPort | /
Ethernet OUT — neg.
I XTPFO1N | R 45-2) OUT Port
13 - 9
12 -
11 - 11
Not connected
10 -
9 - 13
8 - 14
Ref. potential LEDs +
U EXD Sync and Latch 1%
6 LC.LED ERR |ERR LED Signal 16
5 LC.LED U3 USER LED 3 17
4 LC.LED U2 USER LED 2 18
3 LC.LED_ Link / Activity LED — 19
L/A_OUT OUT Port
2 LC.LTCH1 Latch 1 Input 20
1 LC.SYNCA1 Sync 1 Output 21
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4.3 EtherCAT via RJ45 on Breakout Adapter

Device connector: Dual RJ45 socket, 2x 8-pin
Ethernet 100BASE-TX, according to IEEE 802.3-2015,
“Table 25-2—Twisted-pair MDI contact assignments”

Port Pin
A1
A2
A3
A4
A5
A6
A7
A8

B1
B2
B3
B4
B5
B6
B7
BS

ouT

S

Signal Description:

Pin Assighment:

Signal Meaning Visualisation
Tx0+ (TxD+) Transmit Data +
Tx0- (TxD-) Transmit Data -
Rx0+ (RxD+) Receive Data +
_ Pin Position
_ ST |
Rx0- (RxD-) Receive Data -
Tx1+ (TxD+) Transmit Data +
Tx1- (TxD-) Transmit Data -
Rx1+ (RxD+) Receive Data +
Rx1- (RxD-) Receive Data -
Shield

Tx0/1+/-, Rx0/1+/- ... Data lines of the EtherCAT port IN/OUT (0/1)
- .. Reserved for future applications, do not connect!

Shield... Case shield, connected with the connector housing and mounting bracket

NOTICE

0 The conformity statement for this product applies to the evaluated configuration. The

configuration includes the use of shielded twisted pair cables of category 5e or higher in

networks with up to 100 Mbits/s, with a maximum cable length of 100 m.
Using other connection methods may change EMC behavior and is outside the scope of

the evaluation.
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4.4 Sync and Latch Signals on Breakout Adapter

The signals are not galvanically isolated.

PIN No. Signal Meaning/ Signal Name (Schematic) Visualisation
1 LC.LTCHO Latch O Input
2 GND Reference potential for Sync and Latch Signals
3 LC.SYNCO Sync 0 Output
4 GND Reference potential for Sync and Latch Signals
5 LC.LTCH1 Latch 1 Input
6 GND Reference potential for Sync and Latch Signals
7 LC.SYNCH1 Sync 1 Output
8 GND Reference potential for Sync and Latch Signals
Labelling

The pin assignment is shown on the bottom side of the PCB.

GND

Latch O
Sync 0
Latch 1

Sync 1

ECS-M.2/FPGA

Hardware Manual / Rev. 1.0
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5 Installing and Uninstalling Hardware

NOTICE
0 Read the safety instructions at the beginning of this document carefully, before
you start with the hardware installation!

DANGER

Hazardous Voltage - Risk of electric shock due to unintentional contact with
uninsulated live parts with high voltages inside of the system into which the ECS-
M.2/FPGA is to be integrated.

— The ECS-M.2/FPGA may only be operated on supply circuits that provide sufficient
protection against dangerous voltages.

— External circuits connected to the ports of the ECS-M.2/FPGA must be sufficiently

protected against dangerous voltage.

The user is responsible for compliance with the applicable national safety regulations.

Disconnect all hazardous voltages (mains voltage) before opening the system.

Never carry out work while power supply voltage is switched on!

Ensure the absence of voltage before starting any electrical work.

The galvanic isolation of the ECS-M.2/FPGA has only functional tasks and is not

protected against hazardous electrical voltage

1l

Ll

NOTICE
Electrostatic discharges may cause damage to electronic components.

— Take the appropriate precautions for handling electrostatic discharge sensitive
devices. Use a clean, static-free workspace (e.g., a table with an anti-static mat).

— Discharge the static electricity from your body before touching the ECS-M.2/FPGA.

— Transport and store the ECS-M.2/FPGA only in an electrostatically safe bag, as when
delivered.

5.1 Preparation

Procedure:

1. Static Electricity
e Discharge static electricity from your body.
An anti-static wrist strap or touching a grounded metal object can help to avoid static
discharge.

2. Prepare ECS-M.2/FPGA
¢ Remove the ECS-M.2/FPGA from its anti-static packaging.
¢ Handle the ECS-M.2/FPGA only by its edges. Avoid touching the gold contacts.
¢ Ensure that the physical size of the ECS-M.2/FPGA (e.g., 2280) fits the slot.
If you must shorten the printed circuit board read and follow chapter 5.4

3. Disconnect the System from the Mains.

e Switch off your system and all connected peripheral devices (monitor, printer, etc.).
Also switch off all connected EtherCAT devices.

e Disconnect all cables, especially the mains cable. If applicable, remove the battery
from laptops.

o Ensure that no risk can arise from the system into which the ECS-M.2/FPGA shall
be inserted.

e Ensure that the system is completely powered off and disconnected from the mains.

¢ Read the manual of the system used and follow all instructions of the system
manufacturer.
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DANGER

Hazardous Voltage

Risk of electric shock due to unintentional contact with uninsulated live parts carrying
high voltages.

— Disconnect all hazardous voltages (mains voltage) before opening the system.
Remove the battery if the system is a laptop.

— If the system is permanently connected to the mains (no flexible mains cable),
disconnect the power supply using the safety fuse and secure it against
unintentional reconnection (e.g., by attaching a warning label).

— Verify the absence of voltage before starting any electrical work.

— Cover or block off adjacent live parts.

Figure

4. Opening the Case

e Open the case of the system if necessary.

Follow the instructions of the system’s manufacturer
5. Connect Adapter

e Connect the adapters using the FPC cables provided:
For further information on correctly connecting an FPC connector refer to the
document ‘Application Specification’ of the connector.
This document can be downloaded on the connector manufacturer’s website:
https://www.molex.com/en-us/products/part-detail/5035661102

e Carefully open the actuator of the FPC connector completely (max. 130°),
see also Figure 16

e Insert the cable into the connector at approx. 9-degree angle with the contact side
face down to the connector contacts. See Figure 17

e Ensure that the position of FPC tab is located between the FPC-hold fixture.

e Close the actuator carefully.

e Connect the corresponding plugs on the main board and on the adapter to each other
via the cables, i.e., connect X800 with X800 and X900 with X900. See Figure 18

e Lay the cable evenly and without sharp bends.

Actuator Actuator Contact side Isolated side
closed
FPC- Lowrs AP v SO / \
W Tab Tab

16: FPC connectors (open/closed)

Figure 17: Cable ends

Figure 18: ECS-M.2/FPGA with connected adapter

ECS-M.2/FPGA

Hardware Manual / Rev. 1.0
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6. After Preparation
e To install ECS-M.2/FPGA, continue as described in chapter 5.2 ‘Installing the
Hardware’.
¢ To uninstall, continue as described in chapter 5.3 ‘Uninstalling the Hardware’.

5.2 Installing the Hardware

Procedure:

1. Preparation and Safety Warnings
¢ Read and follow the safety instructions at the beginning of chapter 5 and execute the
steps of the preparation procedure as described in chapter 5.1 if not already done.

NOTICE
Consult the manual of your system: Different systems may have unique layouts or
additional steps for accessing the M.2 slot.

2. Locate and prepare the M.2 Siot
e Select a free M.2 slot.
o The M.2 slot might have a small screw, which can be used to fasten the ECS-M.2/FPGA
card in place.
e Loosen the screw, remove it and keep it safe.

3. Insert the M.2 Card
¢ Hold the M.2 card by the edges and align the card edge connector with the M.2 slot.
Avoid touching the connectors, as doing so may cause damage.
e Gently insert the card into the slot at an angle (usually about 30-45 degrees).
e Once the card is in place, gently press it down until it lies flat in the slot.

4. Secure the M.2 card
o If applicable, use the screw to fasten the ECS-M.2/FPGA:
¢ Insert the small screw in the cut-out at the end of the card. For position of the cut-out
of ECS-M.2/FPGA see Figure 8.
e Tighten the screw gently—do not overtighten, as this can damage the ECS-
M.2/FPGA or the M.2 slot.
o Ensure that the M.2 card is firmly installed and that there is no movement in the slot.

5. Mount the Adapter
¢ You must use the adapter to connect the ECS-M.2/FPGA to EtherCAT.
¢ To mount the breakout adapter in your system, screw the breakout adapter to a
suitable front panel. See 3.2.3 for installation dimensions of the breakout adapter
Secure the breakout adapter with two M2.5 screws via the front panel holders, see
Figure 11. The length of the screws must be 2 mm + front panel thickness.
e Make sure to lay the cables evenly and without tension on the connectors.

NOTICE
When laying the cables, make sure that they are not sharply bent, as excessive bending
forces or tension load can cause damage to the cables and connectors.

6. Connect EtherCAT
o Connect the EtherCAT ports IN and OUT with the corresponding RJ45 sockets.

7. Reassembling the System
e If necessary, close the housing cover again.
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8. Reconnect the Cables
e Reconnect all cables to the system, including the power cable, monitor, keyboard,
and mouse.
e Connect the system to mains again (mains connector or safety fuse).

9. Poweron
o Before you switch on the supply voltage, check that all plug connectors are correctly
seated.
e Switch on the system and the peripheral devices.

10. After Hardware Installation
e Set the interface properties in your operating system. Refer to the documentation of
the operating system.

5.3 Uninstalling the Hardware

Procedure:

1. Preparation and Safety Warnings
¢ Read and follow the safety instructions at the beginning of chapter 5 and execute the
steps of the preparation procedure as described in chapter 5.1 if not already done.

NOTICE
Consult the manual of your system: Different systems may have unique layouts or
additional steps for accessing the M.2 slot.

2. Power Off
o Make sure that all connected interfaces and power supply are switched off.
o The system must be unplugged from the power source.

3.  Unplug the Device
e Disconnect the ECS-M.2/FPGA and the adapters from the connected interfaces.

4. Remove Fastening Screws

o Locate the fastening screw that holds the M.2 card in place. This screw is typically
located in the cut-out at the end of the card.
For the positions of the cut-outs of ECS-M.2/FPGA see Figure 8.
Loosen and remove the fastening screw of the ECS-M.2/FPGA.

o Also loosen and remove the fastening of the adapters.
Keep the screws in a safe place, as you may need to reuse them when installing a
new M.2 card.

5. Remove the M.2 Card

e Once the screw is removed, you can gently lift the M.2 card. It is usually angled and
may be positioned at about a 30-degree angle to the M.2 slot.

¢ Always hold the card by its edges to avoid touching the pins.
Carefully and evenly pull the ECS-M.2/FPGA and the adapters out of their slots:

¢ Avoid wiggling or pulling the card too forcefully. It should come out easily once the
screw is removed.

e Be sure not to damage the connectors or pins when removing the card and the
adapter.

Inspect the M.2 Card
o After removal, check the M.2 card and the adapter for physical damage, such as
scratches or dents.
e If you plan to store the card, place it in an anti-static bag to protect it from damage.

o

7. Reassembling the System
e If necessary, close the housing cover again.
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5.4 Shorten the ECS-M.2/FPGA

NOTICE

Risk of damage to ECS-M.2/FPGA due to improper mechanical processing.
Mechanical stress, when shortening the card, can damage components near the
break-off line or the printed circuit board itself.

~ The circuit board may only be shortened at the predetermined break-off line.

. Damage caused by improper mechanical processing (e.g., bending or twisting the
board, shortening outside the predetermined breaking points) is not covered by the
warranty.

. Only shorten the ECS-M.2/FPGA if this is necessary!

NOTICE
Electrostatic discharges may cause damage to electronic components.

— Take the appropriate precautions for handling electrostatic discharge sensitive
devices.

— Wear anti-static protection (e.g. wrist strap) when touching the ECS-M.2/FPGA.

— Discharge the static electricity from your body before touching the ECS-M.2/FPGA.

Procedure:

1. Preparation and Safety Warnings
¢ Read and follow the safety instructions at the beginning of chapter 5.

2. Find Breaking Points (Break-off line)
e If necessary, the printed circuit board of the ECS-M.2/FPGA can be shortened at the
break-off line (breaking points) by the customer.
e The ECS-M.2/FPGA can be shortened to 60 mm only, see Figure 9 for the position of
the break-off lines.

3. Shorten the PCB
e Secure the assembled part of the ECS-M.2/FPGA circuit board near the selected
break-off line using soft clamps or hold it near the break-off line with your fingers so
that the forces only act near the break-off line and the rest of the card is not bent.
¢ Avoid bending the part of the ECS-M.2/FPGA card equipped with components.

NOTICE
To avoid damage to the components, make sure that you do not exert any pressure
on components when breaking the card off.

¢ Remove the excess bare part of the circuit board by carefully breaking it off.
Apply only light pressure to avoid breaking the circuit board in places where it is not
intended.
Near the break-off line, the individual layers of the circuit board are free of
conductive tracks so that no short circuits can occur.

e You can carefully clean the edge with a file to remove any sharp fiber remnants, but
this is usually not necessary.

4. After Shortening the PCB
e Continue with the installation as described in Installing and Uninstalling Hardware/
Preparation (5.1).
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6 Technical Data

6.1 General Technical Data

Power supply voltage

3.3V DC £9%
Derived from the M.2 connector as defined in (1).

Power consumption |Maximum 3.3W

Protective circuits none

Temperature range | Ambient temperature, passive cooling: 0°C ... +65°C
Storage/Transport:  -25°C ... +70°C

Humidity Operation: max. 90% RH, non-condensing

Dimensions Main board:

Width: 22 mm, length: 80/60 mm, height: 4.5 mm (Full length),

Type 2280-D5-B-M can be shortened by simply breaking off, to 60 mm
length (Type 2260-D5-B-M)

See 6.4 for further information on the product height.

Adapter:
Width:19 mm, length: 50.5 mm, height: 18 mm (breakout adapter)

Protection class

IP20

Weight

Approx. 24 g (Adapter and cables included)

Table 6: General Data of the module

6.2 EtherCAT SubDevice Controller

FMMU 8
Sync manager 8
DPRAM 60 kByte

Distributed clocks

2 Sync outputs, 2 Latch inputs (64-bit)

Process data
interface

esd Host Driver DMA access

EEPROM

Read and write access according to ETG standards
(includes TwinCAT® read/write support)

Table 7: General data of the EtherCAT SubDevice Controller

ECS-M.2/FPGA
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6.3 Connectors

6.3.1 Connectors on the Main Board

Function,

Name Ports Durability Type
PCI Express No Card edge connector with M.2 keying break-off lines
M2 | . . "
interface requirements |in B and M positions

EtherCAT 0 (IN)
X800 |+ Sync0, Latch 0
and 4 LEDs

EtherCAT 1 (OUT)
X900 |+ Sync 1, Latch 1
and 4 LEDs

10 Mating Molex 503566-2102
Cycles 21 position, 0,3mm Pitch Easy-On FPC Connector

10 Mating Molex 503566-2102
Cycles 21 position, 0,3mm Pitch Easy-On FPC Connector

Table 8: ECS-M.2/FPGA Connectors

6.3.2 Connectors on the Breakout Adapter

All active parts are located on the main board. The adapter board is therefore a pure converter board
from foil to RJ45 connectors

Durability
. . . (e.g.: de, tact
Designation Function esgu rf%fe,emg?i:;c Type
cycles)
X100 EtherCAT 750 Mating Dual RJ45 Connector, TAP up, two LEDs
(IN + OUT) Cycles Phoenix Contact 1149854
10 Mating Molex 503566-2102, 21 position, 0,3mm Pitch
X800 EtherCAT 0 (IN) Cycles Easy-On FPC Connector
X900 EtherCAT 1 10 Mating Molex 503566-2102, 21 position, 0,3mm Pitch
(OUT) Cycles Easy-On FPC Connector
50 Mating 8 position, dual row, vertical pin header
X110 |Syne+Lateh oy jes e.g. Molex 10-89-7080

Table 9: Connectors on the Adapter
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6.4 PCI Express Interface

Number

1

PCle interface

PCI Express Spec. R1.0a

Lanes 1
Mode Device
Controller Integrated in FPGA

Form factor

2280, can be reduced to 2260

The component heights on the PCB top side exceed the requirements of
the PCI Express M.2 specification.

The maximum component height is 2.2 mm instead of 1.5 mm.

Table 10: PCle interface

NOTICE

O

The permissible height of the components on the top of the assembly is exceeded by
0.7 mm. Please note that the ECS-M.2/FPGA card requires sufficient space in the slot.

6.5 EtherCAT Port (IN, OUT)

Number 1

Standard IEEE 802.3, 100BASE-TX

Type EtherCAT SubDevice

Controller Beckhoff IP Core integrated in FPGA + 2x MIl Phy (Micrel KSZ8081MNX)

Galvanic isolation

Via Transformer
The galvanic isolation is realized via the transformer on the main board

Labelling The ports IN and OUT of the RJ45 sockets are labelled on the back of the
adapter board
The labelling must be placed on an adapter front panel by the end user.
See 3.3

Connector 2 x 21 position, 0,3mm pitch Easy-On FPC connector for Ethernet, LED

and Sync + Latch lines. (See 4.1, 4.2) on the main board
and via adapter to dual port RJ45 socket on the adapter (see 4.3)

Cabling to adapter
board

2 x 0.30mm Pitch Premo-Flex FPC Jumper with Latching Ears, Same Side
Contacts (Type A), 102.00mm Cable Length, Molex Series 15032

Table 11: Data of the EtherCAT port

6.6 Status Indicators

Number 8

Standard EtherCAT Indicator and Labelling Specification ETG.1300 S (R) V1.1.0

Location The LEDs are not integrated on the PCB. They are located on the breakout
adapter. See 3.2.4

Functions 2 x Link/Activity, Run, Error, User LEDs 1-4

Protection 220 Q series resistors for the LEDs are integrated on the main board.

Table 12: Data of the Status Indicators

ECS-M.2/FPGA
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6.7 Sync / Latch Interface

Number 2 x Sync + 2 x Latch

Connector The signals are connected to the FPC connector. See (4.1, 4.2 and 4.4)

Galvanic isolation none

Voltage Level and 3.3V LVTTL routed as single ended lines

termination Electrical characteristics according to EIA/JEDEC Standard JESD8-B.
The lines include 10 Q series resistors near the FPGA.

Protection IEC 61000-4-2 (ESD) +15kV (air), +8kV (contact),

IEC 61000-4-4 (EFT) 40A (5/50ns)
IEC 61000-4-5 (Lightning) 12 A (8/20 ps))

Controller Integrated in the FPGA

Table 13: Data of the Sync/Latch Interface

6.8 EEPROM

Number 1

Type CAT24C32 or similar
Size 32 kBit

Table 14: Data of the EEPROM

6.9 Temperature Sensor

Number 1

Type Texas Instruments TMP100
Accuracy / Resolution | £2.0°C from -25°C to 85°C / 9Bit
Interface 12C

Controller Integrated in the FPGA

Table 15: Data of the temperature sensor

6.10 Hardware ID and Serial Number

Serial number The serial number is read and distributed by the software driver.
distribution

Hardware ID The hardware ID is readable via an FPGA register.

distribution See “EtherCAT SubDevice Stack” manual for further information

Table 16: Hardware ID and serial number
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7 Software Support

The scope of delivery includes the esd EtherCAT SubDevice stack in binary form together with
device drivers for Windows® and Linux®.

Documentation and example applications are provided.

Support for additional operating systems, in particular real-time operating systems, is available on
request. For detailed information about the driver availability for your operating system, please
contact our sales team: (sales@esd.eu)

Easy configuration is done by esd's EtherCAT MainDevice or other EtherCAT MainDevices.

A sample EtherCAT SubDevice Information file (ESI file in XML format) is provided.

A demo version of the EtherCAT Workbench, an EtherCAT network configuration and diagnostic
tool, can be found on the CD provided.

esd EtherCAT SubDevice API library and sample code for rapid application development are
included in delivery.

The FPGA contains Bus Master DMA Support to offload the CPU from copying the output process
image data into the host memory. This is utilized by the esd EtherCAT SubDevice Stack. Please
refer to the EtherCAT SubDevice Stack manual.

You can download the EtherCAT SubDevice Stack manual from our website:
https://esd.eu/en/products/ethercat-slave

Or see 9.2 (Manuals page 39) for further information.

The SubDevice Information Interface (Sll) stored on the EEPROM of the ECS-M.2/FPGA contains
data to use the hardware with the example application described in chapter 2.4.

If you make an EtherCAT SubDevice available on the market based on this hardware you must not
use the Vendor ID of esd electronics gmbh but must obtain an own EtherCAT Vendor ID (and update
the EEPROM accordingly) as described in ETG.2200.

Please refer to EtherCAT Technology Group at www.ethercat.org for details about this and other
requirements for EtherCAT SubDevice development. (We recommend starting with ETG.2200
"EtherCAT Implementation Guide")
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Declaration of Conformity

8 Declaration of Conformity

EU-KONFORMITATSERKLARUNG

EU DECLARATION OF CONFORMITY

Adresse esd electronics gmbh

Address Vahrenwalder Str. 207
30165 Hannover
Germany

esd erklart, dass das Produkt
esd declares, that the product

ECS-M.2/FPGA

die Anforderungen der Normen
fulfills the requirements of the standards

geman folgendem Prifbericht erfullt.
according to test certificate.

Das Produkt entspricht damit der EU-Richtlinie ,EMV"
Therefore the product conforms to the EU Directive 'EMC'

Das Produkt entspricht den EU-Richtlinien ,RoHS"
The product conforms to the EU Directives 'RoHS'

Diese Erklarung verliert ihre Gliltigkeit, wenn das Produkt
nicht den Herstellerunterlagen entsprechend eingesetzt und
betrieben wird, oder das Produkt abweichend modifiziert
wird.

This declaration loses its validity if the product is not used or
run according to the manufacturer's documentation or if non-

compliant modifications are made.

Name / Name T. Bielert
Funktion / Title QM-Beauftragter / QM Representative
Datum / Date Hannover, 2026-03-05

s 4

Rechtsgltige Unterschrift / authorized signature

Typ, Modell, Artikel-Nr.
Type, Model, Article No.

E.1105.02

EN 61000-6-2:2005,
EN 61000-6-3:2007/A1:2011

EMVP No.: 0273-202603

2014/30/EU

2011/65/EU, 2015/863/EU

I\Texte\DokuWIANUAL S\EtherCATVECS-M.2-FPGA\English\EU-Kenformitatserklarung\EC S-M2-FPGA_EU_Declaraticn_of_Conformity_2026-03-05 docx

Sp
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9 Order Information
9.1 ECS-M.2/FPGA Hardware

Type Properties Order No.

ECS-M.2/FPGA PCle board in M.2 form factor with connector board, cables| E.1105.02
and EtherCAT SubDevice IP-Core in an FPGA.

incl. driver, SubDevice Stack Binary and documentation for
Windows and Linux on CD

Table 17: Order information ECS-M.2/FPGA hardware

9.2 Manuals

PDF Manuals
Please download the manuals as PDF documents from our esd website https://www.esd.eu for free.

Manuals Order No.

ECS-M.2/FPGA-ME Hardware manual in English E.1105.21
EtherCAT SubDevice Stack ME |EtherCAT SubDevice Stack manual in English P.4520.21

Table 18: Available Manuals

Printed Manuals
If you need a printout of the manual additionally, please contact our sales team (sales@esd.eu) for

a quotation. Printed manuals may be ordered for a fee.
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