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1 Features

EtherCAT  Protocol Software Stack for Sub-Device

Table 1 lists the features for EtherCAT protocol software stack subdevice.

Table 1. Features

Feature Support
Mailbox protocol Yes
CANopen over the EtherCAT Yes
EtherCAT state machine Yes
Bootstrap mode Yes
CoE object dictionary Yes
CoE service data object (SDO) communication Yes
SDO expedited transfer Yes
SDO normal transfer Yes
SDO segmented transfer Yes
SDO complete access Yes
SDO info service Yes
CoE emergency producer Yes
File access over the EtherCAT Yes
Ethernet over the EtherCAT Yes
Synchronization manager 4
Distributed clocks Yes
SM-Synchronization Yes
DC-Synchronization Yes
EEPROM PDI access Yes
EEPROM emulation Yes
Transmit PDOs 512
Receive PDOs 512
PDO transmission over synchronization manager Yes
Dynamic PDO mapping Yes
Mailbox watchdog monitoring Yes
Usage of CANopen profiles Yes
MIl Management (Phy Access) Yes
Acknowledge by write Yes
Explicit device identification Yes
Run and error LED emulation Yes

Modular device profile

Yes (third-party stack required) (currently only supported for Non-
GOAL version)

Safety over the EtherCAT (FSoE)

Yes (third-party stack required) (currently only supported for Non-
GOAL version)
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Note: The demo version of the software libraries has no feature restrictions, but are limited to a runtime of five
hours.

2 Known restrictions

Table 2 lists the known restrictions for EtherCAT protocol software stack subdevice.

Table 2. Known restrictions

Feature Support
Servo drive over the EtherCAT No
Vendor Specific over the EtherCAT No
ADS over the EtherCAT No
PDO transmission over a mailbox No

3 Changelog and open issues

The following is the list of the changelog and open issues.

* Changelog:
— Fixed write access to Register Media Independent Interface (MIl) Management PDI Access State.
— Extended check of process data object (PDO) mapping objects to full address ranges (0x1600, 0x17FF,
0x1A0Q0, and Ox1BFF).
— Check if the mailbox synchronization managers are in the Mailbox mode.
— Process fragmented CoE responses before sending EOE frame (do not interrupt Segmented SDO
download or upload).
— Improved LED Emulation for Error LED on ET1100.
— Optionally support early access check for SDO downloads (Abort invalid access early, after the first chunk
was received).
— Added the EtherCAT bootloader mode (FoE only) (No CoE, SDO, DC, or PDO).
— Reworked LED emulation to support the STATUS indicator.
— Fixed handling of NMT Split state when DC is enabled and active.
— Increase DC synchronization loss check time to 100 ms.
— Distinguish between loss of DC event and loss of PDI event when reporting an error.
— String values of IdentityObject are not set properly.
— The EtherCAT stack did not consider default values passed with the parameters of the function
goal ecatdynOdSubIndexAdd for objects of data type GOAL ECAT DATATYPE VISSTRING. The
issue is now fixed by strcpy these values.
— SDO: Complete access download to a nonnumeric object can cause buffer overflow
— If a SDO download request with Complete Access was received for an object that contains at least one
nonnumeric subindex, a buffer overflow can occur.
— Stack does not support mapping of more than 255 PDOs in one direction.
— The stack cannot handle PDO mappings where the number of combined PDO entries for one direction
exceeds the number 255.
* Open issues
Mapping objects to TX and RX PDOs can impact EtherCAT stack performance, especially in multicore setups
with CM33 and CM7 cores. Such mappings can introduce performance degradation and limit achievable cycle
times. To ensure optimal operation, maintain cycle times greater than 50 ms.
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4 Revision history
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Table 3 summarizes the revisions to this document.

Table 3. Revision history

Document ID

Release date

Description

RN00382 v.3.0

12 December 2025 |Initial public release
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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.

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.

RN00382

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://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 document 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.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

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.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

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.
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Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of

companies.
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Please be aware that important notices concerning this document and the product(s)
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