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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
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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.
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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.

AN15056

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

© 2026 NXP B.V. Al rights reserved.

Application note

Rev. 1.0 — 21 July 2026

Document feedback
3/24


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN15056

NXP Semiconductors AN1 5056

NETC Switch Latency Test on i.MX RT1180

I

MIMXRT1180-
A i

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
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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.
Table 1. NETC switch ETH 2-3 latency test cases
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 Two ports (ENET2 and ENET3) Two ports (ENET2 and | Two ports (ENET2 and
tested ENET3) ENET3)
Frame size 64, 65, 129, 512, 1518, iMIX (combined with 64, 594 and 1518)
(byte)

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.
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, REMOTE REMOTE A

New Project Wizard
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Figure 7. Import repository

Then import example netc_txrx_transfer_cm33 for the MIMXRT1180-EVK board.
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The example shows the way to use NETC driver to receive and transmit frame in the 1588 feature required cases.1. This
example shows how to initialize the NETC. 2. How to get the time stamp of the PTP 1588 timer. 3. How to use Get the
ENET_QOS transmit and receive frame time stamp.The example transmits 20 number PTP event frame, shows the
timestamp of the transmitted frame.The length, source MAC address and destination MAC address of the received frame
will be print. The time stamp of the received timestamp will be print when the PTP message frame is received(the outside
loopback cable can be used to see the right rx time-stamping log since we send the ptp message).

Please refer to README file for more details.

 PROJECTS

Start developing your project.

App type: Freestanding application

Name: evkmimxrt1180_netc_txrx_transfer_cm33

Location: c\rt1180_latency_test
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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 -pl < 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) PHY's 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.

SWT_GetDefaultConfig(&g swt_config);

for (uint32_t i = 2U; i < 4u; i++)
¢
1
.ethMac.miiMode = kNETC_RgmiiMode;
.ethMac.miiSpeed = kNETC_MiiSpeed1006M;
thMac.miiDuplex = kNETC MiiFullDuplex;

nCutThrough = true; //enable for cut through mode

outCutThrough = true; //enable for cut through mode

commonCtg.parser.enableL4Parser = fa /70ptimization: Disable parsing Layer 4 (TCP, UDP) - PPCR[L4HFP] =
i].commonCfg.parser.enableL3Parser = fa //Optimization: Disable parsing Layer 3 (IPv4, IPv6) - PPCR[L3HFP] = @

ommonCfg.parser.12PloadCount = ®; //Optimization: Disable parsing Layer 2 payload - PPCR[L2PFS] = @

bridgeCfg.isRxVlanAware = false;

2]

aaa-066734

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.

SWT_GetDefaultConfig(&g_swt_config);

for (uint32_t i = 2U; i < 4u; i++)

¢

t
g_swt_config.ports[i].ethMac.miiMode = kNETC_RgmiiMode;
g_swt_config.ports[i].ethMac.miiSpeed = kNETC_MiiSpeed1006M;
g_swt_config.ports[i].ethMac.miiDuplex = kNETC_MiiFullDuplex;
g_swt_config.ports[i].inCutThrough = t nable for cut through mode
g_swt_config.ports[i].outCutThrough = tru enable for cut through mode

g_swt_config.ports[i].commonCfg.parser.enableL4Parser = //Optimization: Disable parsing Layer 4 (TCP, UDP) - PPCR[L4HFP] = @
g_swt_config.ports[i].commonCfg.parser.enableL3Parser = //Optimization: Disable parsing Layer 3 (IPv4, IPv6) - PPCR[L3HFP] = @

g_swt_config.ports[i].commonCfg.parser.12PloadCount = ©; //Optimization: Disable parsing Layer 2 payload - PPCR[L2PFS] = @
g_swt_config.ports|[i].bridgeCfg.isRxVlanAware = false;
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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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C: > mcuxsdk_2603 > mcuxsdk > drivers > netc > C fsl_netc_switch.c > @ SWT_GetDefaultConfig(swt_config_t *)
180 status_t SWT_GetDefaultConfig(swt_config t *config)
185 for (uint32_t i = OU; i < NETC_SOC_SWT_PORT_NUM; i++)
207 config->ports[i].commonCfg.txPpduBco
208 config->ports[i].commonCfg.timeGate.holdSkew
209 config->ports[i].commonCfg.parser.12PloadCount

210 config->ports[i].commonCfg.parser.13PayloadCount
211 config->ports[i].commonCfg.parser.enableL3Parser
212 config->ports[i].commonCfg.parser.l4PayloadCount

config->ports[i].commonCfg.parser.enableL4Parser

20U;
64;
24;
24;
true;
24;
true;

config->ports[i].ethMac.PreemptionConfig.preemptMode kNETC_PreemptDisable;
config->ports[i].ethMac.PreemptionConfig.enMergeVerify false;
config->ports[i].ethMac.PreemptionConfig.mergeVerifyTime = 10U;
config->ports[i].ethMac.PreemptionConfig.raf_size kNETC_RafSize64;
config->ports[i].ethMac.enTxPad true;
config->ports[i].ethMac.rxMinFrameSize 64U;
config->ports[i].ethMac.rxMaxFrameSize 0x7DoU;
config->ports[i].ethMac.maxBackPressOn 3036U;
config->ports[i].ethMac.minBackPressOff 20U;
config->ports[i].enTxRx true;
for (uint32_t j = @U; j < 8U; j++)

f
L

config->ports[i].txTcCfg[j].enTcGate true:
config->ports[i].txTcCfg[j].sduCfg.maxSduSized = @x7DeU;
config->ports[i].txTcCfg[j].sduCfg.sduType kNETC_MPDU;
config->ports[i].ipvToTC[j] (uint8_t)j;

aaa-066733

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.

["] Back-to-back Test

Characterizes the zbility of the DUT to process back-to-back frames. This test simulates popular network
activity such as requests for large amounts of data over an Ethernet network, that may use a relatively
small MTU size and that can result in many fragments being transmitted.

[] Frame Loss Test

Determines the percentage of frames that should have been forwarded by a network device under steady
state (constant) load that were not forwarded due to lack of resources.

[] Latency Test
Determines the minimum, average, maximum transmit delay through the DUT
[[] Throughput Test

Determines the maximum rate at which none of the offered frames are dropped by the DUT

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.
RMI| \
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Test Configuration
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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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f= Connect/Create ~ |[F] Show Port Groups  Show Ports:  10.13.155.40/3/3 3/4 ~
Connection Name Model Licensed Speeds ~ Perf... Status A
=[] 10.13.155.40 SPT-M1 Connected
&< [ slot 3 4x 10G/1G/100... Unsupported SW...
! Port3  (Group3) LinkUp, Speed 1G Reserved by SSL-
Port4  (Group4) LinkUp, Speed 1G Reserved by SSL+
Firmware Version: 5.49.2806
Summary
Available: 2 Unavailable: 0 Reserved by User: 2 Reserved by Other: 0
Ports: 4 Chassis: 1 Test Modules: 1
Add OfflinePorts... |  Add Default Traffic: |No v | ok || cancel
aaa-06647.:9:

Figure 16. Select test ports

3. Select RFC 2544 test package.
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Help

Sign into sele

Technologies... | [Py Perspective + [ Sequencer | 3) Reporter [T Wizards +| 3 Summary.

B A Trathc Generators
=2 a1 Cvmam e

Select s
RFC 2540

Asymemetric Pedormance Test Wizard ..
Wizards 2
mte [ ] [Clear | FOBH
2544, for
156
A The RFC 2544 with VLAN Network Device Benchmark Test Package is an essential tool
opk Protocols

‘enabing
Inetwork testers to measure the performance of Layer 2 and Layer 3 switches and the networks on
fwhich they will be deployed.

l~Asymnevt Performance Test Wizard

4) Data Center Bridgng
;,:meoz‘u

. A component of the Spirent TestCenter, the test padage provides
iframework to test modern routing features within the guideines of wel-established standards.

and MPLS
¥ Traffic ;
) Triple Play
TSN
Reset |~ < Back Next > Pre Topology Cancel
aaa-066420
Figure 17. Select a test package
4. Select latency test and ports.
RFC 2544 - Select Test
Steps Select Test
o= Select the test(s) to perform
Select Ports
Configure Endpoints [ Back-to-back Test

Configure Traffic
Configure Test Options

Latency Parameters

Characterizes the abilty of the DUT to process back-to-back frames. This test simulates popular network
activity such s requests for lerge amounts of dete over an Ethernet nel

twork, that may use 3 relatively
‘small MTU size and that can resultin many fragments being transmitted.

[ Frame Loss Test
Determines of frames that by @ network device under steady
state (constant) load that were not forwiarded due to lack of resources.

[ Latency Test
Determines the minimum, average, maximum transmit delay through the DUT.

[ Reset |

AN15056

Application note

[ Throughput Test
Determines the maxi f the offered d

d by the DUT.
TestOptions

[ Enable RFC-5180 IPv6 Benchmarking Test Options.
[ Enable Traffic Group Test Options.
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RFC 2544 - Select Ports

Steps
Select Wizard
Select Test
Configure Endpoints
Configure Traffic
Configure Test Options

Latency Parameters

Reset |-

Figure 18. Select latency test and ports

Select Ports.
Select which ports to use.

//10.13.155.40/.

Ethernet 10 Gig

<Back [ Net> |

‘ Media Type Online

5. Create and configure devices.

Figure 19. Create and configure devices

RFC 2544 - Configure Endpoints R Create Devices - Select Ports X Create Devices - Select Protocols
Steps Configurel | Steps 2. SelectPorts Steps Select Protocols
Configyl Select ports to create devices on Selectthe protocols to enable on the devices
Select Wizard SelectPorts 3. Application protocols (e.g. HTTP, FTP. SIP and Video) are configured through the Applica
SteaTen St o
Select Ports 1 Select Encapsulation Show Port Type: Select Encapsulation
2l | CortaueDeies Omere P | contoueDevis
Configure Traffic e inel | e O EgEs0211 =143 Project 1 Preview None (Traffic only device) (] Access []RoutingandMPLS [] SON and SRv6
Configure Test Options OFc A& Port 33
- . &5 port Protocel 1P Versions Suppc
Latency Parameters Port Namgl LI Port 1374 ‘
Neme | Enable ‘ P IPve
B Create Devices - Select Encapsulation EQ Create Devices - Configure Devices X
Steps Select Encapsulation Steps Configure Devices
s Select encapsulation e PtE Cenfigure device options
Select Protocols 4, Select Protocols
R | I T —
;onﬁgme Devices e Dovices Deviceblocks perpot:[1_ | Total device blocks: [2
eview o
OPve Previow Device block mode: [0 e = =
Qs Device role: |<None> Name: [Device S(Blockindex)
O 1Py and IPV6 (dual stack) Device Addresses
- Use auto-incremented device addresses €@
wer Layer
7 Bhemet [ Number of VLAN Headers | 0 Ethemey
[ GRE over IPv4 [] Enable RFC 4814 MAC addresses  Random Seed: 4614 2] [0 Use MAC address fro
[ GRE over IPv6 MAC address: [00:10:34:10.00.01 Step: [per device=00.00:00:00:00:01
9
[ Reset || <Back

s [ et |

aaa-066423

6. Create a bidirectional stream flow between the switch ports 2 and 3.
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RFC 2544 - Configure Traffic

Steps Configure Traffc

Select Test

Select Ports

Configure Endpoints
Eni P [P

Configure Test Options DRG0

Latency Parameters @ Pair Sources: (1)
O Backbone

Corfiguration Mode

@ Generate traffic based on configured end points ou:

O Fully meshed e[ |

Solect Wizard Configure traffic to be transmitted when test is started.

blocks or blocks for the test

it m

™ —

(7] Device

P9

Pt e0)vevee
Encapsulation:
Bhemelll v
Orientation

O Unidrectional

5 Bidrectional

[oyu——g )

00—-0 | l Cevice 1 (00:10:94:10:00:01)

=] Port //3/4

‘
L Device 2 (00:10:94: 10:00:02)
Sl d

&0 pevice

TD Port/[3/3
[0 Device 1 (00:10:94:10:00:01)

L vice 2 (00:10:94: 10:00:02)

SwitchSrcDest |
- pairs: (0)

Remove Remove Al

Endpoints Mapping
@ Onetoone
O One to many.

[] Stream only generation

| | @ Please create network point pair(s).

Figure 20. Create a stream flow

[ Reset |~ [ cBack Nest >

Finish Run

Pairs: (1) Add Remove _ Remove Al |

Device 1(00:10:94:10:00:01) <->Device 2 (00:10:94:10.00.02) !

ETH2<-->ETH3 bidirectional stream flow

* Net> | Preview Topolo Feven Rn Cancel

aaa-066424

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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RFC 2544 - Configure Test Options

Steps
Select Wizard

Test Options
Configure test options.

Select Test

Select Ports
Configure Endpoints
Configure Traffic

Configure Test Options

Latency Parameters

| Reset -]

Enable Learning

Latency Type
OLio

l@ LIFO (Store and forward)
QO FIFO (Bit forwarding)

Scheduling

Start traffic delay (second): \:]
Stagger start (64 microseconds): |0
Delay after transmission (second): ,:]

Mode:

Frequency
(® Learn once

Delay before learning (sec):

Rate (frames/sec):

Repeat counts QO Learn every trial
O Learn every frame size

Learning Frame Size
(® Same As Test

O Fixed

(O Learn every iteration

[] Enable Traffic Verification

Verification Frequency: 'Verify every iteration T Frame Rate: | 1000

Tx Frame Count: | 100

Results
(O Use TestCenter IQ

(® Use Classic Results
[] Save detailed stream results with every iteration

[] Measure Jitter

<Back || Net> | Finish

Figure 21. Configure test options

Display load unit in results: 'Pement (%) v/

| Concel |

aaa-066425

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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RFC 2544 - Latency Parameters

Steps Configure Latency Test
i ;
Select Wizard Configure parameters of Latency test
Select Test
Test Duration Frame Size (bytes)
Select Ports =

l Number of trials: |1 =) J
Configure Traffic Trial Duration = — O Random Min: |128 Max: 256
Configure Test Options @ Time (sec): 160 = O Step

77777 Start: [128 End: |256 Step: 128

O bt roner 100

T

Configure

@ Custom _(Comma delimted, e.g. 64,128, 256.512,1024,1280,1518)
[54.65.129. 512. 11518 ]/

QiMIX

O Use Stream Block Frame Sizes

Latency Distribution (10ns) Traffic Load

) [J Run Test Relative To Throughput
|2. 4,8.16.32, 64, 128, 256, 512, 1024, 2048, 4096. 8192.] ] Trafic Load

Each unit 10ns. Comma delimited (e.g. 1.2.3..) Load units: | Percent (%) v

o Some modules may not suppon “Latency Distribution™. Awarning
notdication will be sent by the system d the ponts are not supported

O Random Min: |10 Max: |50
@® Step
Start: |10 I End: |50 | Step: |10 J
O Custom Comma delimited (e.g. 10,20,30,...)
10. 20. 50
< >
[ Reset |~] [ <Back || Heds [ PreviewTopology | Fsh || R || Cancel

aaa-066426

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.

Tg] Edit Sequence... ] @ & @ -

Command Name F
=) RFC 2544: Latency Test 1
E BenchmarkTestStartCommand 1
BenchmarkTestlearningStartCommand 1
Trial Loop (1)
BenchmarkTestStopCommand 1

aaa-006427

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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T Wizards ~ 3 Summary... | |

[ Command Sequencer.

Spirent TestCenter Report

Spirent TestCenter Report TestTyoe:  RFC2544 Throughpun Test

Counter Mode:  Interarrivalime.

TeuType  RIC2544 Thvcugheat Test TestOste:  2022-12-05 12:55:25 CST
CourmerMose: ieranatine

TenOve  2022-12-05 125525 G5T

aaa-066428

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.

Traffic Agaregate View:Results 1

Port Traffic and Counters > Basic Traffic Results | Change Result View ~ 2] [0 [, 04 ¢ | 1of1 | [ [0
Basic Counters | Errors  Triggers Protocols  Undersize/OversizetJumbo  PFC Counters  User Defined  Advanced Seguencing  FEC Counters
Port Name ::r:rt:rl‘z’;)c“”"t {F“rt:r‘":)m””t Total Tx Count (bits) | Total Rx Count (bits) | Total TxRate (bps) | Total RxRate (bps) | Tx L1 Count (bits) Rx L1 Count (bits) Ti L1 Rate (bps) Rx L1 Rate (bps)
Part/f34 | 29,999,281 29,927,136 15,599,730,120 15,562,110,720 303,738,240 303,758,704 20,399,647,080 20,350,452,430 397,195,158 397,196,243
55,533,365 59,811,412 30,386,861,800 31,101,334,240 40,523,395,200 40,671,760,160
< >

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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File Edit View | Tools | Actions  Diagnostics  Help
BE=A" | % & Jptions... 1
T o Teric Groups..
t1o L SprentTestlen)| - iMIX Editor... =
:J TestCenter

¢ == All Devices ﬂ'b Service Class Builder...
E Al Traffic &2 Firrnware Management...
=% Al Stream B ) - ]

| 'ﬂ All Traffic Ad qu.upmr_rl? nformation...

Figure 26. Configure iMIX traffic
Add an iMIX set called NXP. Configure the IP total length as shown in Figure 27.

iMIX Editor >
g X | B2eE S g X [] Show POS Frame Length
IMIX Set Seed Random Length | IP Total Length Default Ethernet | Default POS Weight Percentage
Default 10900... ] 46 64 be] 7 58.33%
Spirent 10900... D 576 594 584 4 33.33%
a-Point 10800, O | 1500 1518 1508 1 |8.33%
TCPv4 10900...
IPSEC 10900...
JMIX Downstream | 10900...
IMIX Upstream 10900...

" 10900...

Default iMEX: "Default™ OK

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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Command Editor * '
Command Name: RFC 2544: | atency Test 1 |
Command Object Name: Rfc2b44l atencySequencerGroupCommand :
Test Parameters  Test Options  Select Stream Blocks
Test Duration Frame Size (bytes) &
Mumber of trials: 'I ke
Trial Duration (O Random Min: 128 Max: | 256
i @ Time (sec): |60 O Step
j () Burst (frames): (1000 z | Start: | 128 End: |256 Step: | 123
O Custom  {Comma delimited, =.g. 64,128, 256,512, 1024, 1280,1518)
64, 65, 129, 512, 1518
® iMx
o =
() Use Stream Block Frame Sizes
| Select iMIX Distributions >
Available ltems Selected ltems - o Throughput
Spirent units: | Percent (%)  ~ |
1 | 4Point si
| |TCPva |
1 lom Min: |10 Max: |50
1 | IPSEC
IMIX Downstream <
| | ammcwssisean : [0 | End |50 | Sepft0 |
BT Comma delimited (2.g. 10,20,30,...) A
| >
oK Cancel
£ £ > T |
0K || Canecel

Figure 28. Testing with iMIX

5 Acronyms

Table 2 lists the acronyms used in this document.

Table 2. Acronyms

Acronym Description
CPU Central Processing Unit
DUT Device Under Test
ENET Ethernet
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Table 2. Acronyms...continued

NETC Switch Latency Test on i.MX RT1180

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

6 Revision history

Table 3 summarizes the revisions to this document.

Table 3. Revision history

Document ID

Release date Description

AN15056 v.1.0 21 July 2026

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.

AN15056

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
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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.
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at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.
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