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1 Overview

Simple Open EtherCAT Master (SOEM) is an open source EtherCAT master stack used
to write custom EtherCAT Master applications. It provides a small footprint and is suited
for embedded systems. For more information on SOEM, see https://openethercatsociety.
github.io/doc/soem/.

The SOEM is integrated in MCUXpresso SDK version 2.12.1. A hardware abstraction
layer is added to support the ENET Ethernet interface in the i.MX RT series. To support
FreeRTOS and Baremetal, OS abstraction layers (OSAL) are added.

2 Hardware requirements

The SOEM applications in the MCUXpresso SDK require the following hardware
components:

• General Purpose Timer (GPT) for scheduling tasks or as a system clock
• ENET Ethernet interface or two for cable redundancy

The SOEM applications support the following EVK boards in the MCUXpresso SDK:

• evkmimxrt1020
• evkmimxrt1040
• evkbimxrt1050
• evkbmimxrt1060
• evkmimxrt1060
• evkmimxrt1064
• evkmimxrt1160
• evkmimxrt1170

3 SOEM middleware in MCUXpresso SDK

In the MCUXpresso SDK, the SOEM middleware is in the directory, middleware/soem.
To support the ENET Ethernet driver (fsl_enet) in the SDK, a hardware abstraction
layer in the SOEM is integrated, which is located in the directory, middleware/soem/
oshw/mcux-sdk/. Therefore, the SOEM middleware can support all i.MX RT MCUs
integrated the ENET Ethernet interface.

For the cases where real-time high performance is a critical requirement, Baremetal
is used. The OS abstraction layer (OSAL) for Baremetal is located in the directory,
middleware/soem/osal/baremetal/. For the cases where multitasking is critical,
FreeRTOS is used. The OS abstraction layer (OSAL) for FreeRTOS is located in the
directory, middleware/soem/osal/freertos/.

4 SOEM example applications in MCUXpresso SDK

There are two examples in the MCUXpresso SDK based on the SOEM middleware. One
is built based on Baremetal and the other is based on FreeRTOS.

These two examples are functionally the same to control an emulated linear rail system.
The linear rail system consists of three EtherCAT devices, a linear rail, two limit switches,
and a stepper motor.
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• EK1100, a coupler, is one of the EtherCAT devices that connects EVK boards to the
other EtherCAT IO devices.

• EL2008 supports 8 output IO ports connected to the stepper motor.
• EL1018, supports 8 input IO ports connected to the two limit switches.

The task of the examples controls the linear rail system using two output and two input
remote IO signals:

• Output pulse: Output the pulse with a 200 μs period and 50 % duty cycle via the
EL2008 device. It is used to drive the stepper motor.

• Motor direction: Output via the EL2008 device to control the stepper motor rotation
direction.

• Two limit signals: Two input signals via the EL1018 device connected to limit switches
to indicate the status of the switches. A high level indicates that the limit switch is
closed.

The task of the examples always outputs the Output pulse and Motor direction signals
to drive the stepper motor. The Motor direction signal changes when one of the limit
switches is closed.

5 Revision history

This table summarizes revisions to this document.

Rev. Date Description

2.12.1 30 September
2022

Initial release for MCUXpresso SDK 2.12.1
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6 Legal information

6.1  Definitions
Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

6.2  Disclaimers
Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.
In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.
Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to
make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.
NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default
in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless
this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.
In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles
to reduce the effect of these vulnerabilities on customer’s applications
and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.
NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

6.3  Trademarks
Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamIQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS,
ULINKpro, μVision, Versatile — are trademarks or registered trademarks
of Arm Limited (or its subsidiaries) in the US and/or elsewhere. The related
technology may be protected by any or all of patents, copyrights, designs
and trade secrets. All rights reserved.
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Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
Cadence — the Cadence logo, and the other Cadence marks found at www.
cadence.com/go/trademarks are trademarks or registered trademarks of
Cadence Design Systems, Inc. All rights reserved worldwide.

EdgeLock — is a trademark of NXP B.V.
Freescale — is a trademark of NXP B.V.
Kinetis — is a trademark of NXP B.V.
NTAG — is a trademark of NXP B.V.
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