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1 Introduction

The MCX A series microcontrollers are powered by the Arm Cortex-M33. These microcontrollers are general-
purpose MCUs designed to address a wide range of applications with scalable device options, low power, and
intelligent peripherals. The MCX A series provides multiple LPUARTSs. This application note introduces the TX
and RX swap feature of LPUART on MCX A series.

The LPUART TX and RX swap feature targets to solve the LPUART hardware layout issue. If you connect the
LPUART TX MCU with LPUART TX target and LPUART RX MCU with LPUART RX target, the LPUART port
may not communicate. The user can easily modify the software to solve these issues with the TX and RX swap
feature of LPUART.

Table 1 lists the NXP MCX A series MCU integrated with TX and RX swap feature on LPUART status. The MCU
launched after 2024 supports this swap feature.

Table 1. MCX A series LPUART TX and RX swap feature support list.

Part number Support TX and RX swap feature
MCX A13x No

MCX A14x No

MCX A15x No

MCX A34x Yes

2 Overview of TX and RX pin swap of LPUART

The LPUART module provides a TX/RX pin swap option in the Control (CTRL) register, bit 12. The CTRL
register controls various optional features of the LPUART system. Figure 1 shows the LPUART CTRL register
bit-filed description.

Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w | R8T | RoT8 | TXDIR| TXINV| ORIE | NEIE | FEIE | PEIE| TIE | TCIE | RE | ILIE TE RE | RWU | SBK
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R 0
W | MALE | mA2IE SWAP | M7 IDELCFG LOSOP DS,fE RSRC| M | WAKE| LT PE PT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Figure 1. LPUART CTRL register bit field

Bit 12 in CTRL register can swap TX and RX pins. The software sets and clears this bit. If this field is 0, TX and
RX are used in the standard way. For more details on pinout table definition, see the MCXA345/346 data sheet
(document MCXAP144M240F60). If this field is 1, TX and RX are swapped, enabling an external LPUART
module to work in a crossed-wired fashion. Figure 2 shows the details of the bit 12.
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TXD and RXD Pin Swap

Swaps TXD and RXD pins(set and cleared by software). If this field is 0, TX and RX 4
12 used in the standard way. If this field is 1, TX and RX are swapped, enabling an

SWAP external UART module to work in a crossedwired fashion.

Ob - Use the standard way

1b - Swap

Figure 2. Bit 12 SWAP description in LPUART CTRL register

For example: In LPUART2 of MCX A346, as default the P2_2 and P2_3 are the TX and RX respectively. If the
user requires the P2_2to act as LPUART2 RX and P2_3 act as TX, set the LPUART2 -> CTRL register bit12
(SWAP) as 1. Then the TX is assigned from P2_2 to P2_3 and the RX is assigned from P2_3 to P2_2.
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Figure 3. TXD and RXD swap by LPUART CTRL bit

3 Development platform

The hardware required for this document is as follows:

* FRDM-MCXA346
* 1x Type-C USB cable
¢ 1x USB-to-LPUART dongle

The connection between the FRDM-MCXA346 and PC is shown in Figure 4.
The following connections are the default setting:

¢ J1 pin 2 of the FRDM-MCXA346 is LPUART2_RXD and connects with TXD of USB-to-LPUART.
¢ J1 pin 4 of the FRDM-MCXA346 is LPUART2_TXD and connects with RXD of USB-to-LPUART.
¢ GND pin of USB-to-LPUART connects with GND of the FRDM-MCXA346.
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Figure 4. The FRDM-MCXA346 board connects with the PC through a USB-to-LPUART dongle

The software tools required for this document are as follows:

» Latest MCUXpresso IDE
e Latest MCX A346 SDK. To download, see MCUXpresso SDK Builder
¢ LPUART terminal tool, like Tera Term

4 Implementation of LPUART TXD and RXD swap

This section describes the implementation of TXD and RXD swap with LPUART.

4.1 Import LPUART example code from SDK

The project template used in this document is Ipuart_polling, an example code of the SDK. Import the project to
your MCUXpresso IDE first. The Ipuart_polling example code under “driver_examples\lpuart”, see Figure 5.
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2 Import projects.. . You have selected 1 project to import: *frdmmcxa276_Ipuart_polling'.
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@ = Ipuart_polling The Ipuart_polling Example project is to demonstrate usage ¢
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Figure 5. Import the Ipuart_polling example project to the MCUXpresso IDE

4.2 Setup test environment

Set up the test environment as follows:

1. Compile the Ipuart_polling project and download to the FRDM-MCXA346 board.
2. Connect the J1 LPUART port of the FRDM-MCXA346 board with the PC through a USB-to-LPUART dongle.
3. Configure the LPUART terminal tool as shows in Figure 6:

e Speed: 115200

» Data: 8 bit

* Parity: none

» Stop bits: 1 bit
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Tera Term: Serial port setup and connection X -
Port: COM63 2 ‘ New setting
speca
Data: 8 bit v Cancel
Parity: none v [
Stop bits: 1bit v Help
Flow control: none v
Transmit delay
0 msecichar 0 mseclline

Device Friendly Name: Silicon Labs CP210x USB to UART Bridge
Device Instance ID: USB\WVID_10C4&PID_EA6010001

Device Manufacturer: Silicon Laboratories

Provider Name: Silicon Laboratories

Driver Date: 3-19-2014

Driver Version: 6.7.0.0

Figure 6. LPUART terminal setting

To see the promoted information on the terminal tool, click the SW1 reset button on the FRDM-MCXA346. To
display the information on terminal, enter any character, see Figure 7.

VI COM63 - Tera Term VT

File Edit Setup Control Window Help

Lpuart polling example
Board will send back received characters
nxp.com mcuxpresso ide 1234560

Figure 7. LPUART polling demo displays information in terminal tool

4.3 Swap TXD and RXD by SDK API

The SDK LPUART API already provides a definition to swap TXD and RXD: swapTxdRxd under structure
Ipuart_config_t. By setting swapTxdRxd as true, can swap the LPUART TXD and RXD. Follow line 55 of

Figure 8:

1. Update the code.

2. Compile and download the code to the FRDM-MCXA346.

3. Swap the TXD and RXD connection between the FRDM-MCXA346 and USB-to-LPUART dongle.
4. Reset the board.

The prompt messages must be printed on the terminal tool screen. If not, swap the TXD and RXD connection,
there must be no messages.
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& Hpuart_polling.c

RUIG_IART_BAUDRATE

LFUART Init(DEMO_LEUART, &config, DEMO LPUART CLK FREQ):

LPUART WriteRlocking (DRMO_TRUART, txbuff, sizeof(txbuff) - 1):

while {1)

LEURRT ReadBlocking (DEMO_LEURRT, &ch, 1)s
LPURRT WriteBlocking (DEMG_LEUART, &ch, 111
)

Figure 8. swapTxdRxd definition in SDK

4.4 Swap TXD and RXD by LPUART register LPUARTn -> CTRL

To swap the TXD and RXD, set the CTRL register bit 12 of LPUART to 1. Follow the code in line 58 of Figure 9:

1. Compile and download the code to the FRDM-MCXA346.
2. Swap the TXD and RXD connection between the FRDM-MCXA346 and USB-to-LPUART dongle.
3. Reset the board.

The prompt messages must be printed on the terminal tool screen. If not, swap the TXD and RXD connection,
there must be no messages.

@ Ipuart_polling.c X =
22 * Variables
25 wintg_t txbuff[] - "Lpuart polling example\r\nBoard will send back received characters\rn";
uint8_t rxbuff(20] = {0};
34
35-int main(void)
36
3 uint8_t ch;
3 lpuart_config_t config:
40 BOARD_InitHardware ()7
43
4
LPUART_GetDefaultConfig(sconfig) ;
config.baudRate Bps = BOARD_DEBUG_UART BAUDRATE;
config.enableTx = true;
config.enableRx = true;
LPUART_Init (DEMO_LPUART, &config, DEMO_LPUART CLK_FREQ);
DEMO LPUART->CTRL |= 1<<127
50 LPUART_WriteBlocking (DEMO_LPUART, txbuff, sizeof (txbuff) - 1);
61
62 while (1)
LPUART_ReadBlocking (DEMO_LPUART, &ch, 1);
LPUART WriteBlocking (DEMO_LPUART, &ch, 1);
66 )
67 )
Figure 9. Swap TXD and RXD by config LPUART register CTRL
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5 Conclusion

This document provides information and code to help the user with the TX and RX swap feature of the LPUART
on the MCX A series and do a test to verify this feature with the FRDM-MCXA346 board. If your hardware is
linked with the wrong LPUART TX and RX, you could use this feature to solve the layout issues without extra
cost.
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6 Abbreviations

Table 2 lists the acronyms used in this document.

Table 2. Abbreviations

Acronym Description

LPUART Low-power universal asynchronous receiver/transmitter
PC Personal computer

SDK Software development kit

7 Note about the source code in the document

Example code shown in this document has the following copyright and Apache-2.0 license:
Copyright 2025 NXP

Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file except in compliance
with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on
an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See
the License for the specific language governing permissions and limitations under the License.
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Table 3 summarizes the revisions to this document.

Table 3. Revision history

Document ID

Release date

Description

AN14733 v.1.0

28 July 2025

Initial public release

AN14733

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

© 2025 NXP B.V. All rights reserved.

Application note

Rev. 1.0 — 28 July 2025

Document feedback
10/14


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14733

NXP Semiconductors

AN14733

Using TX and RX Swap Feature of LPUART in MCX A Series

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.

AN14733

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.

© 2025 NXP B.V. All rights reserved.

Application note

Rev. 1.0 — 28 July 2025

Document feedback
11/14


mailto:PSIRT@nxp.com
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14733

NXP Semiconductors AN 1 4733

Using TX and RX Swap Feature of LPUART in MCX A Series

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) 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.

AN14733 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.

Application note Rev. 1.0 — 28 July 2025 Document feedback
12/14



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14733

NXP Semiconductors AN 1 4733

Using TX and RX Swap Feature of LPUART in MCX A Series

Tables
Tab. 1. MCX A series LPUART TX and RX swap Tab. 2. Abbreviations .........c.ccccceiiiiiiiiii e, 9
feature support list. ... 2 Tab. 3. Revision history .........cccoooiiiiiiiieeeee 10
Figures
Fig. 1. LPUART CTRL register bit field ........................ 2 Fig. 6. LPUART terminal setting .........cccccovveeiiiiireeennns 6
Fig. 2. Bit 12 SWAP description in LPUART CTRL Fig. 7. LPUART polling demo displays information
FEOISIET e 3 in terminal tool ..........cccciiiiii e 6
Fig. 3. TXD and RXD swap by LPUART CTRL bit ....... 3 Fig. 8. swapTxdRxd definition in SDK ............cccceeene 7
Fig. 4. The FRDM-MCXA346 board connects with Fig. 9. Swap TXD and RXD by config LPUART
the PC through a USB-to-LPUART dongle ........ 4 register CTRL ....ccovvviiiiiieeeeceee e 7
Fig. 5. Import the Ipuart_polling example project to
the MCUXpresso IDE .........cccccoeevviiiiieiiiiieeee 5
AN14733 All information provided in this document is subject to legal disclaimers. © 2025 NXP B.V. All rights reserved.
Application note Rev. 1.0 — 28 July 2025 Document feedback

13/14


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14733

NXP Semiconductors

AN14733

Using TX and RX Swap Feature of LPUART in MCX A Series

Contents
1 Introduction ... 2
2 Overview of TX and RX pin swap of

LPUART ... 2
3 Development platform ............ccccociinereennnnnns 3
4 Implementation of LPUART TXD and

RXD SWaP .cooiiieiiiiieieiccccccsssssmren e e s e e e s 4
4.1 Import LPUART example code from SDK .......... 4
4.2 Setup test environment .................ooiiiinn, 5
43 Swap TXD and RXD by SDK API ........ccccoenee. 6
4.4 Swap TXD and RXD by LPUART register

LPUARTN => CTRL ..ooeeiiiiiieecee e 7
5 (007 T2 (117 ') o 8
6 Abbreviations ... 9
7 Note about the source code in the

document ... 9
8 Revision history ... 10

Legal information ..........cccoooiiiiiiiiiiieee. 1

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© 2025 NXP B.V. All rights reserved.

For more information, please visit: https://www.nxp.com Document feedback

Date of release: 28 July 2025
Document identifier: AN14733


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14733

	1  Introduction
	2  Overview of TX and RX pin swap of LPUART
	3  Development platform
	4  Implementation of LPUART TXD and RXD swap
	4.1  Import LPUART example code from SDK
	4.2  Setup test environment
	4.3  Swap TXD and RXD by SDK API
	4.4  Swap TXD and RXD by LPUART register LPUARTn -> CTRL

	5  Conclusion
	6  Abbreviations
	7  Note about the source code in the document
	8  Revision history
	Legal information
	Tables
	Figures
	Contents

