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AERIETENERE (MICFIL_CLK_ROOTIEZR) RIMEERIAR, HEV/MRIEBIRIMICFILRER (HHiERER) HL
HBIREMICFILATEhS5MEE (CLKDIV)

MICFIL_CLK_ROOT rate
8 = O5R = {output rate)

CLEDIM =

o, (RERAEE, FIFORIKEIKE N4, FHEEA16000, MnflsRrt, SRAMEEFFENSIES BRE
K E,

TEESWMGE:

* EMICFILAIRT$P O SMES IR B NFAFBIE, FHEFRO _HFAYRTHMEREZIMICFIL,

* attach FRO HF to MICD *
CLOCK_SetClkDiv(kCLOCK_DivMicfilFCLk, 2u);
CLOCK_AttachClk(kFRO_HF_to MICFILF);

El2. EEHEEMICFILABI IS 3REEAY RS

* PODMASHIIAL . BITBACTRL_ISFEKRUPDMINR, PDMIEBIE. PDMZ4Es.

int main(void)
{
uint32_t i = @uU, j = eu;

/* attach FRO 12M to FLEXCOMM4 (debug console) */
CLOCK_SetC1kDiv(kCLOCK_DivFlexcom4Clk, 1u);
CLOCK_AttachC1k (BOARD_DEBUG_UART_CLK_ATTACH);

/* attach FRO HF to MICD */
CLOCK_SetC1kDiv(kRCLOCK_DivMicfilFCLk, 2u);
CLOCK_AttachClk(kFRO_HF_to_MICFILF);

BOARD_InitPins();

BOARD_PowerMode_OD() ;

BOARD_InitBootClocks();
BOARD_InitDebugConsole();

PRINTF("PDM interrupt example started! \n\r");
memset (txBuff, OU, sizeof(txBuff));

/* Set up pdm */
PDM_Init(DEMO_PDM, &pdmConfig);

PDM_SetChannelConfig(DEMO_PDM, DEMO_PDM_ENABLE_CHANNEL_LEFT, &channelConfig);

PDM_SetChannelConfig(DEMO_PDM, DEMO_PDM_ENABLE_CHANNEL_RIGHT, &channelConfig);

if (PDM_SetSampleRateConfig(DEMO_PDM, DEMO_PDM_CLK_FREQ, DEMO_AUDIO_SAMPLE_RATE) != kStatus_Success)
PRINTF("PDM configure sample rate failed.\r\n");

return -1;

}
E3. #MinitPDMIMEFNEBIERIREINET
* [SFIPDMeRHFFIPDMIME., $EIRFBTAIFIFORETITEISE ACTRL_157a8KE .
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PDM_EnableInterrupts(DEMO_PDM, kPDM_ErrorInterruptEnable | kPDM_FIFOInterruptEnable);
EnableIRQ(PDM_EVENT_IRQn);

#if |(defined FSL_FEATURE_PDM_HAS_NO_INDEPENDENT_ERROR_IRQ && FSL_FEATURE_PDM_HAS_NO_INDEPENDENT_ERROR_IRQ)
EnableIRQ(PDM_ERROR_IRQn);

#endif
PDM_Enable (DEMO_PDM, true);

/* wait data read finish */
while (!s_dataReadFinishedFlag)

{
#if (defined(FSL_FEATURE_PDM_HAS_STATUS_LOW_FREQ) && (FSL_FEATURE_PDM_HAS_STATUS_LOW_FREQ == 1U))
if (s_lowFreqFlag)
{
s_lowFregFlag = false;
PRINTF("PDM root clock freq too low, please switch to a higher value\r\n");

#endif
+

PRINTF("PDM recieve data:\n\r");
for (i = euU; i < SAMPLE_COUNT; i++)

PRINTF("%6x ", txBuff[i]);
if (++7 > 320)

j = eu;
PRINTF("\r\n");

}
}

PDM_Deinit (DEMO_PDM);

El4. ERPDMAIERAYRGILES

» HI{TPDMIIFHTIRSSBIFE,

HFIFOKMGBISECERIKEDSEET, BafiAPDMObRTIRSHFIFE, REFIFOSIRHISHFMEEISRAMEAE S,
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* WIRBXFES, MER—MorfEALAFIFORYKEMERTREKIZEEDE, FISEUEFMEE—1SRAMEAR,
X, DATACHNSHIELHSEY, 45 PHEEIEEnRIFIFOTRARRY— N FRIEUE.
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void PDM_EVENT_IRQHandler(void)
{

uint32_t i = 8U, status = PDM_GetStatus(DEMO_PDM);
/* recieve data */
if ((1U << DEMO_PDM_ENABLE_CHANNEL_LEFT) & status)
for (i = @U; i < DEMO_PDM_FIFO_WATERMARK; i++)
if (s_readIndex < SAMPLE_COUNT)
txBuff[s_readIndex] = PDM_ReadData(DEMO_PDM, DEMO_PDM_ENABLE_CHANNEL_LEFT);

s_readIndex++;

}
if ((1U << DEMO_PDM_ENABLE_CHANNEL_RIGHT) & status)
for (i = @U; i < DEMO_PDM_FIFO_WATERMARK; i++)
if (s_readIndex < SAMPLE_COUNT)

txBuff[s_readIndex] = PDM_ReadData(DEMO_PDM, DEMO_PDM_ENABLE_CHANNEL_RIGHT);
s_readIndex++;

}
}

PDM_ClearStatus(DEMO_PDM, status);
if (s_readIndex >= SAMPLE_COUNT)

s_dataReadFinishedFlag = true;
PDM_Enable(DEMO_PDM, false);

}
—DsB();

E5. PDMARRRARSSHIFZRY TGS

WwEamE oA nt ElL T4, FE, BITSEEFIFO_STATESZEE, alEhBiIRSEHIFE o s —Big.,
MRSEFSNESOARE, NFRBAETFIFO LG Tk,

{EPDM ISR
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#if (defined FSL_FEATURE_PDM_HAS_NO_INDEPENDENT_ERROR_IRQ && FSL_FEATURE_PDM_HAS_NO_INDEPENDENT_ERROR_IRQ)
pdm_error_irgHandler();
fendif

static void pdm_error_irqHandler(void)

{

uint32_t status = OU;

#if (defined(FSL_FEATURE_PDM_HAS_STATUS_LOW_FREQ) && (FSL_FEATURE_PDM_HAS_STATUS_LOW_FREQ == 1U))
if (PDM_GetStatus(DEMO_PDM) & PDM_STAT_LOWFREQF_MASK)

PDM_ClearStatus (DEMO_PDM, PDM_STAT_LOWFREQF_MASK);
s_lowFreqFlag = true;

}
#endif

status = PDM_GetFifoStatus(DEMO_PDM);
if (status != euU)

PDM_ClearFIFOStatus(DEMO_PDM, status);
s_fifoErrorFlag = true;

}

#1f defined(FSL_FEATURE_PDM_HAS_RANGE_CTRL) && FSL_FEATURE_PDM_HAS_RANGE_CTRL
status = PDM_GetRangeStatus(DEMO_PDM);
if (status != @u)

PDM_ClearRangeStatus(DEMO_PDM, status);

#else
status = PDM_GetOutputStatus(DEMO_PDM);
if (status != eU)

PDM_ClearOutputStatus(DEMO_PDM, status);
}

#endif
}

#if |(defined FSL_FEATURE_POM_MAS_NO_INDEPENDENT_ERROR_IRQ 88 FSL_FEATURE_PDM_MAS_NO_INDEPENDENT ERROR_IRQ)
void PDM_ERROR_IRQHandler(void)

{
pdm_error_irgHandler();
~bsa();

}
Sondif

El6. 1iNFEIERATRYPDMAERARSS FIF2RYBI(LES

mcxn5xxevk_pdm_interrupt/__l_TWUE_l'UJj_:MCX NX4XE'\]MCUXpI’eSSO SDKH#E], 1&%?9<SDK_LOCATION>
\boards\<board name>\driver examples\pdm\,

E7frrh®im B TIEE TRSR.

El7. 172 _ERPDMAERGIE L

3 EJFeDMARIMICFIL

[BAE, HPDMIIFIFOBEEERIKENSEAT, BitkeDMAZH., BEER T, WREVE—IEERANEE,
BERFECERBIERIFIFOERAZRI T HKEIKA, NEHZAMSAH—1eDMARSHBR., X—IELFCPUN
A, BMERFETHRINFBINSBEETTAL.

AT~ B8R 7 37| FBe DMAHHIAISRAMIEHIEE.

EFIF, MICFILEIRITHIZR924MHz, KEFRO_HF (48MHz) FRLI21SRIRIER, S5 EHIERL.
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Itwsh, (NERAEE, FIFOKEIKFER4, KRERF6000, HRFILRET, SRAMEENEFHERNEESERTE
i L.

P AR eDMARR, EULRHVTPOM ISR, {REFIFIFOMERINITNT, SMBRTAEHIIAIFIFO TR/ b
IRHIPDM ISR5 BRI

#define DEMO_PDM POM
#define DEMO_PDM_ERROR_IRQn PDM_EVENT_IRQn

PDM_EnableInterrupts(DEMO_PDM, kPDM_ErrorInterruptEnable);
EnableIRQ(DEMO_PDM_ERROR_IRQn);

E8. EARPDMIERPERAITEILES

MCX Nx4xZRFIRML T F/ M 6EERIeDMAEHIZE, (FREHI2E0ANEEO, BiZ[EDMAO->CHO_MUXETFEEEAN
MICFILERERE, ZBBERECE NSMICFILEE.

#1. DMAMUXOi5R 9 Ee

DMAMUX%RS Bl&E SkilfisBg

9 CTIMERI DMAREQ_MO
10 CTIMERI DMAREQ_MI
Il CTIMER2 DMAREQ_MO
12 CTIMER2 DMAREQ_MI
13 CTIMER3 DMAREQ_MO
14 CTIMER3 DMAREQ_MI
15 CTIMER4 DMAREQ_MO
16 CTIMER4 DMAREQ_MI
17 wuuo Wakeupevent
18 MICFILO FIFO_request

WA eDMAINE, FADMAOEIEOEIZE—NeDMAGITE, LAFIAEIEAREFISE. HERSIAGE.
eDMARIIIRILRIBE S AMP_CSRETFaEK5ehk). BEIEIEH] (MP_CSR) HFsEN T DMARIEAZRIFECE.

#define DEMO_EDMA DMAG
#define DEMO_PDM_EDMA_CHANNEL kDmaRequestMuxMicfil@FifoRequest
#define DEMO_EDMA_CHANNEL )

#define DEMO_AUDIO_SAMPLE_RATE 16000
#define BUFFER_SIZE (256)

AT_NONCACHEABLE_SECTION_ALIGN(edma_handle_t dmaHandle, 4);

* Create EDMA handle *

EDMA_GetDefaultConfig(&dmaConfig);
EDMA_Init(DEMO_EDMA, &dmaConfig);
EDMA_CreateHandle(&dmaHandle, DEMO_EDMA, DEMO_EDMA_CHANNEL);
#if defined(FSL_FEATURE_EDMA_HAS_CHANNEL_MUX) && FSL_FEATURE_EDMA_HAS_CHANNEL_MUX
EDMA_SetChannelMux(DEMO_EDMA, DEMO_EDMA_CHANNEL, DEMO_PDM_EDMA_CHANNEL);
#endif

El9. eDMAIIRILAYRBEIFED
BT LA T A X PDMIF TR B9¥IEE1L :
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* HJIaLPDMINE,

#define DEMO_PDM PDM
#define DEMO_PDM_FIFO_WATERMARK (a)
#define DEMO_PDM_QUALITY_MODE kPDM_QualityModeHigh

#define DEMO_PDM_CIC_OVERSAMPLE_RATE (U)

static const pdm_config_t pdmConfig = {
.enableDoze = false,
.fifoWatermark = DEMO_PDM_FIFO_WATERMARK,
.qualityMode = DEMO_PDM_QUALITY_MODE,
.cicOverSampleRate = DEMO_PDM_CIC_OVERSAMPLE_RATE,
B
* Set up pdm */
PDM In:t(DEMO PDM, &pdmConfig);

E10. PDMESHIIRCFIECERITHIES

* #0451LPDM Rx eDMAGITR, FISHEHEREIeDMASITRLUEEHPOMEDRE. Lo, EXT— M EEERE. —
DMAfEEITER, METERIZEIERE.

static voia pdnEdmailback(PﬁH_Tybé *base, pdm_edma_handle_t *handle, status_t status, void *userData);
AT_NONCACHEABLE_SECTION_ALIGN(pdm_edma_handle_t pdmRxHandle, 4);

PDM_TransferCreateHandleEDMA(DEMO_PDM, &pdmRxHandle, pdmEdmallback, NULL, &dmaHandle);

EN. PDMAiJeDMARRRTRRSS BRI IS

* Z2%PDM Rx EDMAGITERIEDMAREIATF N (TCD, BMERIEHIEAR) . TCDEE " eDMABENLE,
B2 eDMARIEHIERREBXEN.

AT_QUICKACCESS_SECTION_DATA_ALIGN(edma_tcd_t s_edmaTecd[1], 32U);
PDM_TransferInstallEDMATCDMemory(&pdmRxHandle, s_edmaTecd, 1);

En2. £J3E—/PDM eDMARTHERAFTHITHEILE

- GEEPDMEBE, MU FERALEE (1BE0) . EEHAFBENX, BT EAPDM CTRL_1ZFF=8RECEH
BUSRESmHISE. ERERERE1IIERFIPDME HE R ARSI,

#define DEMO_PDM_ENABLE_CHANNEL_LEFT (eu)
static const pdm_channel_config_t channelConfig = {
#if (defined(FSL_FEATURE_PDM_HAS_DC_OUT_CTRL) && (FSL_FEATURE_PDM_HAS_DC_OUT_CTRL))
.outputCutOfffreq = RPOM DcRemoverCutoffdeH‘,
felse
.cutOffFreq = kPDM_DcRemoverCutOffl52Hz,
#endif
#ifdef DEMO_PDM_CHANNEL_GAIN
.gain = DEMO_PDM_CHANNEL_GAIN,
#else
.gain = kPDM_DfOutputGaind,
#endif
|

PDM_TransferSetChannelConfigEDMA(DEMO_PDM, &pdmRxHandle, DEMO_PDM_ENABLE_CHANNEL_LEFT, &channelConfig);

EN3. BREPDMIBERIREIE
BIISA\PDM CTRL_2&5 {725 RECEPDMRHE,

#define DEMO_PDM_CLK_FREQ CLOCK_GetMicfilClkFreq()

#define DEMO_AUDIO_SAMPLE_RATE 16008
if (PDM_SetSampleRateConfig(DEMO_PDM, DEMO_PDM_CLK_FREQ, DEMO_AUDIO_SAMPLE_RATE) != kStatus_Success)

PRINTF("PDM configure sample rate failed.\r\n");
return -1;

3

EN4. BEEPDMEHZERIRHIKE

o IR FHNITeDMAE R, XMHHEIFERE, SIFSMEERERA. fidl, TLIKEXZPODMBEESIE (IZ
BERERESITRAIX) |, HEBERERINEESIFHS/ SRS, AFIPERE 7T —MERaERE
%, HEREBE2FHEEFHEEI— N 2565 A/ \HIEE .
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AT_NONCACHEABLE_SECTION_ALIGN(static int16_t rxBuff[BUFFER_SIZE], 4);
xfer.data (uint8_t *)rxBuff;

xfer.dataSize BUFFER_SIZE * 2U;

xfer.linkTransfer = NULL;

PDM_TransferReceiveEDMA(DEMO_PDM, &pdmRxHandle, &xfer);
ENS. #MiatiNEEeDMAEIRRITEIE
{XZPDMAYFIFORBI/KENRIS ST, A =iARDMAE R, UDMAEHISTASS, SEMAZRAIENAIPDM eDMAELE

mcxn5xxevk pdm edma_transfer/mFIAIEMCX Nx4xHIMCUXpresso SDKAHIRE!, (IEA:
<SDK_LOCATION>\boards\<board name>\driver examples\pdm\,

EN6frr A& B TG THISR,

ENe. FHeDMAEIEINEERIPDMAYTHITERTTEIR LAMHHEGR

4 458

AN FEICEENE TMCX NxAXRFE A FRIMICFILEELR, EFMCUX Nx4x BISDKRGI, iR T 2RI A
MICFILFRiffiEeDMASRAMIERFRIEIEEE. XEBIERTIrSERaEERINAGSR, FIaNERTI2SAISAI
EORKHIEERAXDRFEDR, NMAFECPURINTA.

5 XFAFXRFEBAYIRE

AR TBR G FARAFIBSD-3- Clause el
2024FBIBIRITE; TERTATRHOERT, FLURRIH RO EN S RAIERAIRRTD

(FIERBLIER)

1. B RIRBL/RRE DIANRAER, XERMFIL T RERR.

2. ITHEIXHTAEF D AR, RIS/ Bl D AR E MR h S LIRS, XA
LI RERE,

3. REFHLPEIFH, NMEERNEENERENESSEIMR AR TE M TP,

RHHRINIEENSEE "RRE" B, FRBEEAERSETRRERSRE, SEERRTXHEEE
ERSERMRERRIE. EEITEIT, TCRAMRESIRETINERES, REEERE 5B NE
ERARMMSHRTHIER. iR, B4, 594 EHEESERERE (BREFRTRUENBEERS,
(EFBIRKR. BURMRAEAEIRAELSHYT) FERE, TIeREGE. MEREEEENITH (BERBEE
fbfRE) &R, BMERFeR S A LISIRERIRT R AGISN,
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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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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.

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.

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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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, 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.
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MCX Nx4xHIMICFILIEO]

CoolFlux — is a trademark of NXP B.V.
MCX — is a trademark 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'.

© 2024 NXP B.V. All rights reserved.

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