
RN00434
Generic Open Abstraction Layer
Rev. 3.0 — 23 March 2026 Release notes

Document information
Information Content

Keywords RN00434, GOAL, Generic Open Abstraction Layer Tool, Generic Open Abstraction Layer,

Abstract This document is the release notes for the Generic Open Abstraction Layer (GOAL). Supports:
MIMXRT1180-EVK.

https://www.nxp.com


NXP Semiconductors RN00434
Generic Open Abstraction Layer

1   Features

This chapter lists the features and the architecture of Generic Open Abstraction Layer(GOAL).

Figure 1. Architecture

1.1  Components
GOAL is configured in its Building Blocks to address:

• MCU/CPU capabilities (PN IRT/RT)
• Switch Management vs. Single Port
• Protocols as needed (Information/Data/Variables Management)
• Connecting to upper Layers via

– IP
– OPC-UA and many more

1.2  Basic package
The GOAL basic package includes:

• GOAL – Management
• GOAL – Multiprotocol Solutions
• Engineering - Tools

1.2.1  Network management features

• PHY Management
• Ethernet frame sending/receiving
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• Switch management and interface management
• IP Address Management (if supported by the underlying OS/TCP/IP stack)
• HTTP Server
• Command-line interface

1.2.2  Multitasking support

• Locks
• Mutex
• Binary and counting semaphore
• Linked Lists
• Thread creation and control

1.2.3  Network protocol solutions

• PROFINET
• EtherNet/IP
• EtherCAT
• CC-LINK IE Field Basic
• CC-LINK IE TSN
• Modbus/TCP
• Powerlink
• CANopen Library

1.2.4  GOAL engineering tools

Design Tools

• Industrial Communication Creator
– PROFINET
– EtherNet/IP
– CANopen
– EtherCAT
– CC-Link IE TSN
– CC-Link IE Field Basic

• CANopen: CANopen Design tool
• Powerlink: Powerlink Design tool

Configuration Tools

• Industrial Communication Explorer

1.2.5  Extensions and options

• DLR - Device Level Ring (EtherNetIP)
• Media Redundancy protocol (MRP) for PROFINET.
• OPC-UA
• IEEE1588
• 802.1x
• RSTP
• TSN
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2   Known restrictions

None

3   Changelog and open issues

This chapter lists the changelog and the open issues.

• Section 3.1 "Changelog"
• Section 3.2 "Open issues"

3.1  Changelog

Issue
Type

Summary Component/s Description Fix Version/s Affects Version/s

Story Adapting CM33
linker files for larger
applications like
OPC-UA

Platform i.MX
RT1180.

Enlarge GOAL heap to support
applications with a large memory
requirement.

GOAL 3.0.2 GOAL 3.0.2

Bug invalid LED behavior
on EIP 10_led_
button

GOAL Core The user LEDs are manipulated
by process data. But their
behavior are inconsistent to PNIO
and ECAT.

GOAL 3.0.1 GOAL 3.0.0

Story Support multiple
Instances of the
EtherNet/IP stack

EtherNet/IP Support multiple instances of the
EtherNet/IP stack. Each instance
can be assigned to a different
Ethernet interface.

GOAL 3.0.0 GOAL 3.0.0

Story EIP remove obsolete
Callback ID GOAL_
EIP_CB_ID_INIT

EtherNet/IP The callback GOAL_EIP_CB_
ID_INIT is removed. It was called
immediately before GOAL_EIP_
CB_ID_READY. Therefore GOAL_
EIP_CB_ID_INIT is merged into
GOAL_EIP_CB_ID_READY.

GOAL 3.0.0 GOAL 3.0.0

Story Rework Ethernet MI
for Multihoming

GOAL Core Reworked the Ethernet Media
Interface to support multiple
instances for Multihoming.

GOAL 3.0.0 GOAL 3.0.0

Story setting GOAL Demo
timer to 5h

GOAL Core Increase GOAL Demo time
limitation to 5h. Customers
will get the possibility to run all
conformance tests with binary
demo.

GOAL 3.0.0 GOAL 3.0.0

Story allowing unused-
local-typedefs

GOAL Core GOAL presumes the -Wunused-
local-typedefs flag to handle
\{color:#242424}GOAL_CASSERT
\{color} makro.
But using the global flag might
cover other issues. So, the
GOAL_CASSERT makro will be
modified.

GOAL 3.0.0 GOAL 3.0.0

Table 1. Change log
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Issue
Type

Summary Component/s Description Fix Version/s Affects Version/s

Story Add Callback
Argument to Protocol
Receive Handler

GOAL Core Add an arbitrary Callback
Argument to the Rx Handler for
Ethernet Frames. This callback
can be used by the callback owner
to reference private data.

GOAL 3.0.0 GOAL 3.0.0

Story Support Multihoming GOAL Core GOAL is extended to support
multiple Network interfaces.

GOAL 3.0.0 GOAL 3.0.0

Story Extended
Configuration
Management to
support multiple
instances of each
module

GOAL Core Multiple instances of each GOAL
module can store their own set of
CM variables.

GOAL 3.0.0 GOAL 3.0.0

Story Create new
application with
buttons and LEDs -
Ethernet/IP

Platform i.MX
RT1180.

Providing a functionally unified
application with buttons and LEDs
for Ethernet/ IP.

GOAL 3.0.0 GOAL 3.0.0

Story Inlcude SDK from
outside of GOAL

Platform i.MX
RT1180.

GOAL references to an official,
local SDK repository instead of
an internal copy at bsp/nxp/i.MX
RT1180.

GOAL 3.0.0 GOAL 3.0.0

Story Get unique Mac
Address from i.MX
RT1180. silicon API

Platform i.MX
RT1180.,
Platforms

Get UID from silicon API for
unique MAC address. So
multiple i.MX RT1180. can be
communicating.

GOAL 3.0.0 GOAL 3.0.0

Story Create new
application with
buttons and LEDs -
Profinet

Platform i.MX
RT1180.

Providing a functionally unified
application with buttons and LEDs
for Profinet.

GOAL 3.0.0 GOAL 3.0.0

Story Multi-core support for
i.MX RT1180.

Platform i.MX
RT1180.,
Platforms

Support multi-core projects by
shared memory between CM33
(Communication Core) and CM7
(Application Core). Multi-core
based on GOAL Micro-Core-
To-Core enables the platform
i.MX RT1180. running multi-
core applications for better
performance. The Implementation
contain example applications
for EtherCAT, EtherNet/IP and
Profinet.

GOAL 3.0.0 GOAL 3.0.0

Story supporting new IDE:
MCUXpresso for VS
Code

Platform i.MX
RT1180.

New IDE support for GOAL.
Projects are now available for {_
}MCUXpresso for Visual Studio
Code{_}{_}.{_}

GOAL 3.0.0 GOAL 3.0.0

Story Create new
application with
buttons and LEDs -
Ethercat

Platform i.MX
RT1180.

Providing a functionally unified
application with buttons and LEDs
for EtherCAT.

GOAL 3.0.0 GOAL 3.0.0

Table 1. Change log...continued
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Issue
Type

Summary Component/s Description Fix Version/s Affects Version/s

Bug i.MX RT1180. MCTC
loses syncronization
sporadically

Platform i.MX
RT1180.,
Platforms

During longterm tests the device
did not respond anymore after
some time sporadically. A
powercycle solved the problem.
This might be caused by MCTC
sync.-losses.

GOAL 3.0.1 GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug Invalid LED behavior
on EIP 10_led_
button

GOAL Core The user LEDs are manipulated
by process data. But their
behavior are inconsistent to PNIO
and ECAT.

GOAL 3.0.1 GOAL 3.0.0

Table 1. Change log...continued

3.2  Open issues

Issue Type Summary Component/s Description Affects Version/s

Bug DLR sign-on frames
sporadically are not
transmitted

DLR, Platform i.MX
RT1180., Platforms

Under certain
circumstances the
sign-on-frame is
missing during DLR
tests at the i.MX
RT1180..

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug ECAT: stack expected
PDO mappable
attribute for application
variables at multicore

EtherCAT, Platform
i.MX RT1180.,
Platforms

Singlecore devies
does not require this
attribute, but multicore
does.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug ACD does not work for
static IP configurations

EtherNet/IP If DHCP is disabled,
the device does not
send out the expected
pattern of ARP frames
to probe its IP address.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug AutoMDIX Test fails
with 1 Gbit/s cable

EtherNet/IP The DUT cannot
establish a connection
to the Hub (Half
duplex) if a cable with
4 twisted pairs is used.
If a 100 Mbit/s cable (2
twisted pairs) is used,
no problems occur

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug DHCP client's Tx timer
does not reset after link
down

EtherNet/IP The DHCP client
increases its Tx
timer witch each
unanswered Request.
After a link down, the
timer should reset but
it still uses the previous
value.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug ACD Test Case 4.15
fails

EtherNet/IP The DUT does not
respond to normal
ARP request after its

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Table 2. Open issues
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Issue Type Summary Component/s Description Affects Version/s
IP address has been
successfully probed.

Bug GOAL LED always
returns 0

Platform i.MX RT1180. goal_targetGetLeds()
always return 0 for the
i.MX RT1180..

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug i.MX RT1180. MCTC
loses syncronization
sporadically

Platform i.MX RT1180.
, Platforms

During longterm tests
the device did not
respond anymore after
some time sporadically.
A powercycle solved
the problem. This
might be caused by
MCTC sync.-losses.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug PNIO Hardware Test
Malfunction

Platform i.MX RT1180.
, PROFINET

When both the Device
B and the DUT are
configured to 100
MBit Full Duplex the
DUT responds with
the Alarm "no port
offers speed duplexity".
Which should not be
the case.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug DCP Blink Malfunction Platform i.MX RT1180.
, PROFINET

During the PNIO CT
the DCP Blink did not
blink at 1Hz for 3s.
The current behaviour
is, that it just blinks the
LED one time.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug PNIO VLAN PCP
wrong for Alarms

Platform i.MX RT1180.
, PROFINET

For Alarms the VLAN
PCP shall be 5. Refer
to Table 403 of PNIO
Specification. Current
implementations sets
0.

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Bug LLDP TLV shows
incorrect port settings
during AR

PROFINET, PRO
FINET LLDP

The TLV
ieee802 shows
"Autonegotiation
disabled" even though
the DUT is configured
to use autonegotiation
at TIA portal. This
can be provoked by
executing the hardware
test testcase 8.1.3.
The DUT shall use
autonegotiation (also
at LLDP frames) until
parameter end is
received, then it must
send an alarm due
to misconfiguration
("PDEV no port...").

GOAL 3.0.2, GOAL
3.0.1, GOAL 3.0.0

Table 2. Open issues...continued
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4   GOAL - Memory footprint

This appendix provides a brief overview about general topics regarding GOAL and compatible platforms.

4.1  Memory footprint of applications
This chapter gives an overview of the memory needed of several applications based on GOAL version 2.26.0.
The footprints are determined using the supported platform i.MX RT1180.

4.1.1  Using i.MX RT1180

The platform i.MX RT1180 uses a complex memory layout with fragmented RAM and FLASH areas with
different speeds to guarantee the best performances. These areas are defined as the following:

Memory Area Type

• m_data
• m_ncache
• m_heap
• m_data2
• m_data3
• m_qacode

RAM

• m_text
• m_flash_config
• m_ivt
• m_interrupts

FLASH

Table 3. Memory areas 

Note:  The GOAL static heap is at the area m_data3 and allocates memory during startup of the application. It
is designed to leave some additional space for further application development. GOAL does not use all of this
space now.

The following sizes are determined by building the application with enabled optimization -O2 and without
logging to ensure the best performance. GOAL uses FreeRTOS and the FLASH for this platform. The BSP of
the RT1180 is included in these sizes.

Application Memory Footprint (with BSP)

goal_pnio/24_pnio_snmp_mrp [LD] Memory region Flash/RAM Used Size Region Size %age
Used [LD] m_interrupts_ram: - 0 GB 0 GB [LD] m_flash_
config: Flash 0 GB 3 KB 0.00% [LD] m_ivt: Flash 0 GB 4
KB 0.00% [LD] m_interrupts: Flash 1 KB 1 KB 100.00% [LD]
m_text: Flash 221736 B 16339 KB 1.33% [LD] m_data: RAM
114744 B 128 KB 87.54% [LD] m_ncache: RAM 0 GB 0 GB [LD]
m_heap: RAM 0 GB 0 GB [LD] m_data2: RAM 24604 B 496 KB
4.84% [LD] m_data3: RAM 256 KB 256 KB 100.00% [LD] m_
qacode: RAM 22400 B 128 KB 17.09%

goal_ccl_ie_tsn/04_
remotestation*

[LD] Memory region Used Size Region Size %age Used [LD]
m_interrupts_ram: 0 GB 0 GB [LD] m_flash_config: 0 GB 3
KB 0.00% [LD] m_ivt: 0 GB 4 KB 0.00% [LD] m_interrupts: 1
KB 1 KB 100.00% [LD] m_text: 404380 B 16339 KB 2.42% [LD]
m_data: 121256 B 128 KB 92.51% [LD] m_ncache: 0 GB 0 GB
[LD] m_heap: 0 GB 0 GB [LD] m_data2: 72520 B 496 KB 14.28%

Table 4. Applications and memory footprint
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Application Memory Footprint (with BSP)
[LD] m_data3: 256 KB 256 KB 100.00% [LD] m_qacode: 33920 B
128 KB 25.88%

goal_mb/01_simple_io* [LD] Memory region Used Size Region Size %age Used [LD]
m_interrupts_ram: 0 GB 0 GB [LD] m_flash_config: 0 GB 3
KB 0.00% [LD] m_ivt: 0 GB 4 KB 0.00% [LD] m_interrupts: 1
KB 1 KB 100.00% [LD] m_text: 197712 B 16339 KB 1.18% [LD]
m_data: 95272 B 128 KB 72.69% [LD] m_ncache: 0 GB 0 GB [LD]
m_heap: 0 GB 0 GB [LD] m_data2: 66372 B 496 KB 13.07% [LD]
m_data3: 256 KB 256 KB 100.00% [LD] m_qacode: 29952 B 128
KB 22.85%

goal_ecat/02_eoe_http [LD] Memory region Used Size Region Size %age Used [LD]
m_interrupts_ram: 0 GB 0 GB [LD] m_flash_config: 0 GB 3
KB 0.00% [LD] m_ivt: 0 GB 4 KB 0.00% [LD] m_interrupts: 1
KB 1 KB 100.00% [LD] m_text: 204080 B 16339 KB 1.22% [LD]
m_data: 99488 B 128 KB 75.90% [LD] m_ncache: 0 GB 0 GB [LD]
m_heap: 0 GB 0 GB [LD] m_data2: 66372 B 496 KB 13.07% [LD]
m_data3: 256 KB 256 KB 100.00% [LD] m_qacode: 22400 B 128
KB 17.09%

goal_eip/08_acd_dhcp_dlr [LD] Memory region Used Size Region Size %age Used [LD]
m_interrupts_ram: 0 GB 0 GB [LD] m_flash_config: 0 GB 3
KB 0.00% [LD] m_ivt: 0 GB 4 KB 0.00% [LD] m_interrupts: 1
KB 1 KB 100.00% [LD] m_text: 164936 B 16339 KB 0.99% [LD]
m_data: 95936 B 128 KB 73.19% [LD] m_ncache: 0 GB 0 GB [LD]
m_heap: 0 GB 0 GB [LD] m_data2: 66372 B 496 KB 13.07% [LD]
m_data3: 256 KB 256 KB 100.00% [LD] m_qacode: 22912 B 128
KB 17.48%

Table 4. Applications and memory footprint...continued

5   Revision history

Table 5 summarizes the revisions to this document.

Document ID Release date Description

RN00434 v.3.0 23 March 2026 Initial public release

Table 5. Revision history
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Legal information

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.

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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Amazon Web Services, AWS, the Powered by AWS logo, and FreeRTOS
— are trademarks of Amazon.com, Inc. or its affiliates.
IAR — is a trademark of IAR Systems AB.

J-Link — is a trademark of SEGGER Microcontroller GmbH.
Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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