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1   Introduction

This application note introduces the NETC TSN switch latency test with Spirent on i.MX RT1180, and describes
the test environment, test cases, and measurement procedure.

The hardware environment is the MIMXRT1180-EVK board. The test environment is the Spirent M1 appliance
and the corresponding Spirent Test Center (STC) tool.

This application note includes software for reproducing the latency test. The software is delivered as a patch
file. Apply this patch file on top of the standard MCUXpresso SDK v26.03 example project for i.MX RT1180.

2   NETC overview

NETC is a TSN capable Ethernet IP, which enables a comprehensive portfolio of Ethernet solutions. As shown
in Figure 1, NETC provides a full range of Ethernet capabilities including Ethernet Controller (ENETC) and
switch functionality.
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Figure 1. RT1180 NETC block diagram

3   Test environment

The following are the test environments covered in this document:

1. Spirent M1 appliance
The Spirent M1 appliance combines Layer 2–3 traffic generation and analysis with network emulation and
application-layer protocol support to emulate a wide range of devices, users, and traffic scenarios. It runs
STC, enabling comprehensive test packages for functional, performance, and network verification.
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Figure 2. Spirent M1 appliance

2. STC
STC is an end-to-end test solution used as a traffic generator and analyzer. It provides configurable test
packages to create controlled Ethernet traffic and measure system latency.

Figure 3. STC

3. MIMXRT1180-EVK board
The MIMXRT1180-EVK board is the hardware used to run NETC application and test performance, which is
identified as the Device Under Test (DUT) in Figure 4.
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Figure 4. MIMXRT1180-EVK board

4. Hardware setup
Connect the ETH2/ENET2 (J30) and ETH3/ENET3 (J31) of MIMXRT1180-EVK (DUT) to Spirent M1 port
3 and port 4 respectively. Connect the MCU-link USB connector (J53) of the EVK to the USB interface of a
Windows laptop (that also runs the STC and software for DUT). Also, connect the LAN of Spirent M1 to the
network so that it is accessible via STC.
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Figure 5. Hardware setup

4   NETC latency test

This section describes the latency test for the NETC switch via ETH ports ENET2 and ENET3. The test part is
shown in red box in Figure 6.
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Figure 6. Latency test

4.1  Test cases
The NETC switch test cases summary is shown in Table 1.

Switch mode Cut-Through Store-and-Forward

Latency type FIFO LIFO FIFO

Speed mode 1000 Mbit/s 1000 Mbit/s 1000 Mbit/s

Interface type RGMII RGMII RGMII

EVK port
tested

Two ports (ENET2 and ENET3) Two ports (ENET2 and
ENET3)

Two ports (ENET2 and
ENET3)

Frame size
(byte)

64, 65, 129, 512, 1518, iMIX (combined with 64, 594 and 1518)

Table 1. NETC switch ETH 2-3 latency test cases

To evaluate Store-and-forward switching both FIFO and LIFO latency measurements can be used. FIFO latency
represents end-to-end forwarding delay. This delay includes the time required to receive and store the frame
prior to transmission, and is therefore dependent on frame length. LIFO latency removes this frame-length
dependency, which provides a measure of the switching latency that is independent of frame size. Reporting
both metrics quantifies the impact of frame buffering while enabling a direct comparison between store-and-
forward and cut-through switching modes.
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4.2  DUT configuration
To configure the DUT, start with installing VS Code and MCUXpresso for VS Code extension. For more details
on using the MCUXpresso installer to install and configure dependencies, see the MCUXpresso for VS Code
documentation.

4.2.1  Import SDK repository and example project

Once the MCUXpresso for VS Code is ready to use, import MCUXpresso SDK repository v26.03.00.

Figure 7. Import repository

Then import example netc_txrx_transfer_cm33 for the MIMXRT1180-EVK board.
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Figure 8. Import example from repository

4.2.2  Apply the patch

Navigate to your imported evkmimxrt1180_netc_txrx_transfer_cm33 project directory. Download
the patch switch_latency_test.patch from the associated file of this application note and apply it. For
Windows, a command-line utility such as Git Bash can be used to run commands to apply the patch.

patch -p1 < switch_latency_test.patch

This patch modifies two project files to configure the NETC switch hardware for external traffic generator-based
latency measurement rather than software-driven loopback.

hardware_init.c is modified such that the PHY local loopback is disabled to allow the frames to travel out
on the physical wire. Also, auto-negotiation is enabled on the RTL8211F (1 Gbit/s) PHYs so that they properly
establish a link with external test equipment such as Spirent.

netc_txrx_transfer.c is modified to hardcode the switch port configuration to RGMII at 1 Gbit/s full
duplex on ports 2 and 3. Hardcoding the switch port bypasses the original dynamic PHY negotiation. The
port membership and forwarding behavior are set to flood frames between these two ports. After the switch
is initialized, the CPU halts in an infinite loop so that the software no longer sends or receives frames itself.
Instead, the Spirent traffic generator drives the traffic through the switch and measures the port-to-port
forwarding latency directly.

4.2.3  Build and run the project

To build and download the project to the flexspi_nor on the board, click the debug (play button) icon.
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Figure 9. Build and run the project

Once the execution halts in main, click the “continue” button to continue debugging/running the program.

Alternatively, you can build a persistent bootable image to start running the demo from POR. For more details,
see MCUXSPTUG_26.03: Secure Provisioning Tool User Guide 26.03.

4.2.4  Configuration for cut-through Switch mode

The SDK example and the patch enable the store-and-forward Switch mode by default. To enable cut-through
Switch mode, uncomment the following lines of the code in netc_txrx_transfer.c.

Figure 10. Configuration for cut-through Switch mode

4.2.5  NETC switch configuration optimizations

To characterize the lowest achievable switching latency, some optimizations can be applied to the switch
configuration. They mainly pertain to the parser, which is part of the ingress processing pipeline in the NETC
Switch datapath. The parser parses the frames and extracts the required packet header fields in preparation for
classification up to L4 protocol headers within the first 144 bytes of the frame.

By default, the parser parses and extracts fields from each layer. To configure the parser to end parsing at L2
or L3 regardless of the content of the frame, set the correct value of the Port Parser Configuration Register
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(PPCR). The parser also extracts the payload (up to 24 bytes by default) of the last layer parsed (L2, L3, or L4).
The maximum amount of payload to extract is configurable for each layer via PPCR.

The parameters of the parser can be adjusted by setting appropriate values of the PPCR bits as given below
to optimize the switching latency. For more details on the PPCR register and bit field descriptions, see the i.MX
RT1180 Reference Manual (IMXRT1180RM).

• Disable parsing Layer 4 (TCP, UDP)
PPCR[L4HFP] = 0

• Disable parsing Layer 3 (IPv4, IPv6)
PPCR[L3HFP] = 0

• Disable parsing Layer 2 payload
PPCR[L2PFS] = 0

Note:  The above settings reduce parser processing overhead to improve latency. However, this optimization
limits the ability of the parser to extract payload information for subsequent packet processing functions.
Features that depend on the extracted payload information, such as stream filtering, are affected.

To apply the optimizations as described above, uncomment the following lines of code in the
netc_txrx_transfer.c.

Figure 11. NETC switch configuration optimizations

4.2.6  Configuration for larger frame size

The NETC switch driver in the SDK sets the default value for maximum frame size to 0x600 or 1536 bytes.
To test for a larger frame size, for example, a frame size of 2000 bytes, the value can be updated in the
fsl_netc_switch.c file in the SDK repository. The path to the file is mcusdk > drivers > netc > fsl_netc_switch.c.
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Figure 12. Configuration for larger frame size

4.3  STC configuration
The RFC 2544 protocol is an international standard proposed by the RFC organization for evaluating network
interconnection devices (firewall, IDS, Switch, and so on). It specifies many parameters for testing different
network devices.

Based on this, the RFC 2544 test package in STC is used to test latency of the NETC switch. The RFC 2544
test package provides four types of network tests in Figure 13. In this application note, the focus is on the
latency test.

Figure 13. RFC 2544 test
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This section introduces the entire testing process in STC in detail for the Store and Forward LIFO latency
type. The basic method remains the same for other test cases as well. To test with iMIX configuration, see
Section 4.3.1.

Figure 14. Test case diagram

The main steps of the above test case with STC RFC 2544 are as follows:

1. Open the STC application and connect to the M1 appliance.
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Figure 15. STC configuration

2. Select test ports connected to the ports of DUT.
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Figure 16. Select test ports

3. Select RFC 2544 test package.
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Figure 17. Select a test package

4. Select latency test and ports.
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Figure 18. Select latency test and ports

5. Create and configure devices.

Figure 19. Create and configure devices

6. Create a bidirectional stream flow between the switch ports 2 and 3.
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Figure 20. Create a stream flow

7. Test options configuration
Select the Latency Type as LIFO (Store and Forward) for this test case, the switch mode of DUT is store-
and-forward. You can change the latency type from this GUI window based on the test case.
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Figure 21. Configure test options

8. Latency parameters
Configure the parameters of latency test as given in Figure 22. these parameters can be modified as
needed.
For example, add frame size 2000 to the configuration if the max frame size is increased as given in
Section 4.2.6.
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Figure 22. Configure latency test parameters

9. After clicking the finish button, RFC 2544 test for this test case is created as given in Figure 23. To start the
test, click the ‘start sequencer’ button.

Figure 23. Start the test

10. After the test is finished, choose reporter on the menu to view the test results.
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Figure 24. View test results

11. During the test process, live results can be observed in the Traffic Aggregate View: Results 1, which can
be opened from the view tab.

Figure 25. Traffic aggregate view

4.3.1  iMIX configuration

To configure iMIX traffic:

1. Go to Tools.
2. Select iMIX Editor from the Tools menu.
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Figure 26. Configure iMIX traffic

Add an iMIX set called NXP. Configure the IP total length as shown in Figure 27.

Figure 27. Add iMIX set

For testing with iMIX:

1. Select the iMIX option in the Frame Size (bytes) section.
2. Select NXP in the Select iMIX Distributions window.
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Figure 28. Testing with iMIX

5   Acronyms

Table 2 lists the acronyms used in this document.

Acronym Description

CPU Central Processing Unit

DUT Device Under Test

ENET Ethernet

Table 2. Acronyms
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Acronym Description

ENETC Ethernet Controller

EVK Evaluation Kit

FIFO First In First Out

iMIX Internet MIX

IP Intellectual Property

LIFO Last In First Out

NETC Network Controller

PHY Physical Layer

POR Power-On Reset

PPCR Port Parser Configuration Register

RGMII Reduced Gigabit Media Independent Interface

SDK Software Development Kit

STC Spirent Test Center

TSN Time-Sensitive Networking

Table 2. Acronyms...continued

6   Revision history

Table 3 summarizes the revisions to this document.

Document ID Release date Description

AN15056 v.1.0 21 July 2026 Initial public release

Table 3. Revision history
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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.
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