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MCX N23xZRFIMCUZMCX NRFIEZFAMCU, SMCX Nx4xRFIABLL, 1ZRFITERA. REFHIFELEHT
T, EFLMERAMCX NxAXRFIB—MEEMRZE, BIHAFFERNIMRIZEO. EIFZRAIMCX N23xAT

*EO

Analog

2x ADC
supports 4 parallel conversions
16-bit at 2Msps.
12 bit at 3.15Msps

2x ACMP

Temp sensor VREF
Motor control
2x FlexPWM
2x QDC
(Quadrature decoder)
Security

Edgel ock® Secure Enclave, Core Profile
(TRNG, DICE, UID, PUF, OTP,
Secure Key Management, etc.)

Edgelock® accelerator
(PKC, AES, SHA, etc.)

1x EVTG
(Event generator)

Security monitoring
(tamper and intrusion detection)
Lifecyle management

Access control
(memory and debug)

E. MCX N23xHIIEE

Core

Accelerators

SmartDMA

Memories

System

Power management
POR/LVD/HVD, LDO, DCDC

Clock generation
low-power internal clock
(16KHz, 12MHz, 144MHz, PLL)
XTAL (32KHz, 40MHz), CLK OUT

2x secure DMA

Connectivity

8x low-power flexcomm
supports LP UART, SPI, I°C

High-speed USB w/ PHY

2x CAN FD 2x 13C
HMI
FlexlO
Serial audio Digital
interface microphone interface
Timers
RTC 5x 32-bit timers
Windowed WDT Multi-rate timer

Wake timer Low-power timer

Micro-tick timer OS event timer

WENFR, MCX N23xEBE— 1SR (HS) USB, AISZiFEHIANIRSBER,, HEEMNSARELR, EERTFUSB
SRR, E2FTAIMCX N23x_EHISAERAHER,
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Bus | |
clock | 1 I 0 RX_BCLK
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Read Write
: RDRO FIFO FIFO FIFO ﬁ?ﬁﬁr } 0 RX_DATA[0]
| [ control control 9 |
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[E12. MCX N23x LIS AIRIIERE]

MCX N23xAYSAREHREENE STHFLA T I08E
o THEMIMATHFIMREIL A AILRS, IFREREUES
o HRMNAATHRIMELSAERINES, TSR
« BREIEARAMANAI2ME
s IR BEREMRNE —NMFIERFHFK
« BERIETIRKEIRAE S FE8X32(UFIFO, 3THF:
- REFIFOBIREFRER.
- REFIFOBIREEMER, THRXKEFT,
—E8(UAN6UEIRI TEREIB N3 2 AIFIFOFH,
— B EURLAIFIFOS T A REUELLAIFIFO,

FRDM-MCXN236FF &IRETFIFHEMCX N23xXAUZFIME, BEEOABIR T, 1ZF AR EHRIEES SRR
FBEEDA7212FIESTERE, FEGXWAMBERIFAIRLE, LSS MINaen9iFid. s, FRDM-
MCXN236 SDK V2168t T EEISAIRMI, I0FRIFAR.

#1. FRDM-MCXN236 SDK v2.16 S Al {5l

1 sal edma record playback

2 sal edma transfer

3 sai interrupt

4 sal interrupt record playback
5 sai interrupt transfer
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ItEAh, IZSDKIRRM T —EE 5USBESRIERAIRAI, XL Fusb_examples BRH, MIR2ATR.
#2. FRDM-MCXN236 SDK v2.16 Hf{jUSBE$f5 b

usb device audio generator

usb device audio generator lite

usb device audio speaker

usb device audio speaker lite

usb device composite hid audio unified

usb device composite hid audio unified lite

N oo |h~hw [N

usb host audio speaker

XFFUSBESMEHN, FRDM-MCXN236 SDK v2.16{RR Mt 7T —ERIRAIUSBEN ESARE T, ZmhNF
USBIZFE=RIREE. AMNAEICIFAXISDKRGIRI TS, M TURFAEMCX N23x ESEHINEUSBEREN, (EHEEE
TERIRTSTIFERRY 7 USBE S A A eeflUSBESARBHIIE 5iRE.

2 WRUSBEIENAISLIR

ABNE T URISEIN A USBESAEH R BN A a0,

2.1

MR R USBESREN T ELL TR

» FHRFRDM-MCXN236 Rev C

» WIRType-C USBEELZ

» —iRType-C OTGEEL

o —/N3.5 mMmEH#]

—fR3.5 mmEE) (Aux) EIEUES:

EISFrR I HEZAEE,
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3.5mm
headphone

5V poS Aux audio cable @)

Aux input Headphone
USB host MCUMnkUSBl |MCUJMKUSB
MCXN236 \ | Type-C OTG | MCXN236
cable /
C:(}‘/ Codec
Type-C
MCU HS USB | cable | MCU HS USB USB device
FRDM-MCXN236 FRDM-MCXN236 aaa-058903

E13. WEVUSBESREN R FRIER

2.2 IR%

BJLAELFFRDM-MCXN236 SDK v2.168fJusb host audio speakeri~fISESCIINEUSBEFSE.
LPCXpressob516 SDK v2.1612t ¥—usb _host audio unified bmafil, ZHFEERL T USBEIARERS.
USBESRRSHFIHIDENE S IRE. B4 ALPCXpesso55516 SDK v2.165

usb_host audio unified bm/fIRYZEHA.,
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v s lpcxpresso33s16_host_audio_unified_bm < Debug=
> § Project Settings
» ﬁff Binaries
» it Includes
y (2 CMSIS
s [ board
» 2 component
s [ device
5 [ drivers
s 2 lpcxpresso33s16
V] source
> [ app.c
> [h| app.h
5 [£] audio_unified.c
> [n] audio_unified.h
5 L£] host_keypad.c
> [n] host_keypad.h
5 [£] semihost_hardfault.c
5> [n] usb_host_config.h
» L startup
s @ ush
s 2 utilities
» [= Debug
» [= doc
5 = middleware

El4. LPCXpresso55516 SDKAflusb_host_audio_unified bmixfl

Altt, HEEXANEX4FEEElusb host audio speaker7nffl, LATEMCX N23x_ESCHISNEUSBESRFEL.
AR RIS FEARIIDEAMCUXpresso IDE 11.9.1,

BELRIT:

1. E#laudio_unified.cflaudio_unified.h3{4, L E#taudio_speaker.cilaudio_speaker.h3 {4,
2. (&Rapp.cEHRISLIE, E#include “audio_speaker.h" B A#include “audio_unifed.h”,
3. {&¥usb_host_config.hXHRIZZENX., BUSB HOST CONFIG AUDIOGHIEMINA2, LSZHFRNNE

Zitt, BLWETI T —MNEUSBESREN, S T— 1 I8, BINUSBREVBEZIEMEUE, FHiEd
USBi7 = ss BB B I R S SREE.

AJLA{FEFIFRDM-MCXN236 SDKHfJusb device composite hid audio unified~WEAUSBEINIRE,
MR IZNEUSBERF. T— BN BRIz EUSBERE.
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3 WRUSBEIENAIMi

ABNE T WTUANEUSBESRENL., B, FEXIFRDM-MCXN236 Rev CTRIRHITHEE, EATANERT,
1ZIT AR ERIE SRS ER M N SRR RIRE, MNESH R, FEEE— 1 SRESIM 3.5 mmELR
REE, AR AIRBIEUSBEIRE, FRIKSAER, SImFDRIVELSADA7212, SHIGERNESH
54-00174,

[GND SDA_WS MCLX D& _D4_D? DO P

MCU-Link

Headphone / \ Aux Input
J14 J21

El5. FRDM-MCXN236

HETH ARG, fMiFFRDM-MCXN236 SDK v2.165fJusb device composite hid audio unified7ifil,
RIEBIREEINEE (MCU Link) #EOJ0KETEEIMCXN236,

iz, USBRENVIBEISIMEIEREMHE (Aux) BIAREOJ21, EHFEEFEA—REE (Aux) SHREdE

SBINEEEITEN 3.5 mmigilEiEmtiED, EEEETAA35 mmElREEANRE, FiE—

3.5 mmEIEEEEYIEOJ14,

XFUSBIREE, MRAHLEHEEFRDM-MCXN236F &R, RILAUGER EHE SRS &R, W0

LPCXpresso55S16FILPCXpresso55S69, FEERIMSDKFJusb device composite

hid audio unified/MiIFEHEZFF AR L.

XJFUSBESIEA:

« FEE2. 2T PIEBUIRIUSBESREN I, ATSERATYpe- CHUBRLISIREAIXESEOJI0EREEPC, HIEHF
FRIENH TEEIMCX N236,

* B Type-C OTCHURLIEEEMCXN236AIHS USBEEOJN, HIFFUSBIRZIRMCU-LINkSPCZBIRNERE, AT
{HRAIX Ty pe-C USBEURL:KIEREUSBIREZAIHS USBIHJI,
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o I TRUSBEAFA AR EREAHARHSWI, LUEITUSBEMENER, BIEZILLTAFRER. 1ZUSBEMENE
BINRBIH— M B USBE A ERS. USBEIIRENIFIUSB HDEMNEFIRE.

File Edit Setup Control Window Help
host init done
hid keypad attached:pid=0xadvid=0x1fc? address=1
hid audio attached:pid=0xadvid=0x1fc? address=1
keypad attached
USB audio unified device attached
AUDI0 2.0 device
AUD 10_GET_VOLUME_RANG
Audio recorder information:
- Frequency device support frequency rang is :MIN 48000 Hz, MAX 48000 Hz, RES attributes OHz,
- Bit resolution : 16 bits
= Number of channels : 2 channels
- Transfer type : Isochronous
- Sync type : Synchronous
- Usage type : Data endpoint

Audio speaker information:
- Frequency device support freguency rang is :MIN 48000 Hz, MAX 48000 Hz, RES attributes OHz,
- Bit resolution : 16 bits
= Number of channels : 2 channels
- Transfer type : Isochronous
- Sync type : Synchronous
- Usage type : Data endpoint
USB host unfied example is recording 48k 16bit 2ch format audio, then loop playback 48k 16bit 2ch format recorded audio.

Ee6. REUSBESIENMBETER

&E, WAEmIeE. A EN CERESSEIG. SETHEE (Aux) BAZEOHRKUSBIRERIVRFDR
Z, AEBEUSBRENEEEREUSBEM iR, USBEMENIEIUSBH A RBERIIRKEIRIEMR
E, LB USBEMIREin CAYEALIT I S UEIRAYS.

(T N

Headphone

aaa-058901
El7. WEUsBESREH AN
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4 ZEig

ARNAZICNE T UREMCX N23x LI EUSBESIENL, LARMAIEH TN, BEARBEES, BF
ALAT #EEIMCX N23xiEFTFUSBESIMN A, SAMX eI BEUSBESNIRE, ERaEWSLINUSBESREHAIINEE.
FRDM-MCXN236 SDK v2.161A 2 7T FEERIUSBESEXAIFE, ZFP IR FXLFIFRRER A B SAIUSBEIR
b A,

5

W

o (MCX N23x&EFM) (SIEMCXN23XRM)

6 XFANHIFENATIATRER

ARG A BEA L FARIZAIBSD-3-Clause T
2025 FBEHITINFE; EREATRANHRT, TR I O S A RIERAIRD

(FiICRBRIEN)

1. BT RIRIBL/RRE LIRS, XEREFILI T RERR.

2. LATHEISHRER DR, DRSS SRS RIRHAVE R R S 5 DRSS, XA
AT REFR,

3. REFHLPEIFT, NMEERRNEENERNSSENMRARRARTE R TEREHE .

FREERETEETIS5E "ERE" R, FORETEURREETRBREE, SEERRTIHEREMEN
SEMRZERMRIETRIE. EEOERT, TERAFMRESIRBEIMERREG, RFEERSSENLR
MEAERAARAMSREVHIER. BE. B2, 5. SRMEERERE (BEEFRTREENEmRE
RS (ERRK. BURIRAEFEIRKEN Sl FBSEE, TEREER. MEREEEENTH (BiF
MREEMRE) 1EMRY, BIESSHREAELSRENTATREEEAGIS,

7 (EiJAE

RILR T AHEHHET IR,
3. (EITHE

51D Y2 =) izl

AN14546 v1.0 2025%F1H23H BRAFET
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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.
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Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

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.cn/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.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

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.
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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.
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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.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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