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BRRAATHRERNIFMER, BS5 (MCXCA44FRIISEFH) (STMCXC4A44RM)
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o {FF/OORE,

s NMRBRIBERES.
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EASEF, T R BRERUEMCXC444 MCUESMINFEN Faf TR, SRAIFRDM-MCXC444
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3.1 F&ERIEE
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JPIETREBTEIRRE, WESFIEARTT.
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Remove jumper JP1 and connect current meter 2aa-056332

El4. FRDM-MCXC 444N SRR
SLCDTEE T &EPJLT%EUE’JIM%’ET !ll]l%@iﬁn

aaa-056333

[El5. SLCDRIINHEIRA B

3.2 Bt

MCUXpresso SDKE{FELIRMH TSMC, PMC. LLWUFNRSTMERAVIKENER. FENBREFRMS, XEIRMIERF
APIE] BT S EfbYMRIKEIIE R — R FINFEET .

3.2.1 ETRENIRINEEIET
ELE R R ER, = D10MINFERT, WTAR:

/* Power mode definition used in application. */
typedef enum app power mode

{

kAPP PowerModeRun, /* Normal RUN mode */
kAPP PowerModeWait, /* WAIT mode. */
kAPP PowerModeStop, /* STOP mode. */
kAPP PowerModeVlpr, /* VLPR mode. */
kAPP PowerModeVlpw, /* VLPW mode. */
kAPP PowerModeVlps, /* VLPS mode. */
kAPP PowerModeLls, /* LLS mode. */
kAPP_PowerModeV11lsO, /* VLLSO mode. */

AN14332 AR E (RIS A R REFANLTR, © 2024 NXP B.V. kRiFF .
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kAPP PowerModeV1llsl, /* VLLS1 mode. */
kAPP_PowerModeV1ls3, /* VLLS3 mode. */
kAPP PowerModeMax

} app_power mode t;

* APP_PowerModeSwitch () ERERHITIFERI U RAVGREZERIREL.
 BiH BRIAERT, AIERIKANERFAISMC AP

void APP PowerModeSwitch (smc_power state t curPowerState, app power mode t
targetPowerMode)

{
smc_power mode vlls config t vlls config;
vlls config.enablePorDetectInVlls0 = true;
switch (targetPowerMode)
{
case kAPP PowerModeVlpr:
APP SetClockVlpr(); /* setup the lower clock source for VLPR. */
SMC _SetPowerModeVlpr (SMC) ;
while (kSMC PowerStateVlpr != SMC GetPowerModeState (SMC))
{
}
break;
case kAPP PowerModeRun:
/* Power mode change. */
SMC_SetPowerModeRun (SMC) ;
while (kSMC PowerStateRun != SMC GetPowerModeState (SMC) )
{
}

/* If enter RUN from VLPR, change clock after the power mode

change.
)
if (kSMC_ PowerStateVlpr == curPowerState)
{
APP SetClockRunFromVlpr (); /* setup the higher clock source for
RUN. */
}
break;

case kAPP PowerModeWait:
SMC PreEnterWaitModes () ;
SMC SetPowerModeWait (SMC) ;
SMC PostExitWaitModes () ;
break;

case kAPP PowerModeStop:
SMC PreEnterStopModes () ;
SMC SetPowerModeStop (SMC, kSMC PartialStop);
SMC PostExitStopModes () ;
break;

case kAPP PowerModeVlpw:
SMC PreEnterWaitModes () ;
SMC SetPowerModeVlpw (SMC) ;
SMC PostExitWaitModes () ;
break;

case kAPP PowerModeVlps:
SMC PreEnterStopModes () ;
SMC_SetPowerModeVlps (SMC) ;
SMC PostExitStopModes () ;
break;

case kAPP PowerModells:
SMC PreEnterStopModes () ;

AN14332 A PREFEERIIERREFPNAOR. © 2024 NXP B.V. ZiFr.,
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SMC_SetPowerModeLls (SMC) ;
SMC PostExitStopModes () ;
break;
case kAPP PowerModeV1lsO:
vlls config.subMode = kSMC StopSub0;
SMC PreEnterStopModes () ;
SMC_SetPowerModeVlls (SMC, &vlls confiq);
SMC PostExitStopModes () ;
break;
case kAPP PowerModeVllsl:
vlls config.subMode = kSMC StopSubl;
SMC PreEnterStopModes () ;
SMC_SetPowerModeVlls (SMC, &vlls confiq);
SMC PostExitStopModes () ;
break;
case kAPP PowerModeV1ls3:
vlls config.subMode = kSMC StopSub3;
SMC PreEnterStopModes () ;
SMC_ SetPowerModeVlls (SMC, &vlls configq);
SMC PostExitStopModes () ;
break;
default:
break;

}

o A NIRRT ERIER R PRSI B EH TERMRIFES.

« BEXAARAMEFHESHAIER, EHAZBINPITATRRE. EEXT, HUTUERIBHIE.

« EItt, ENFAERERMUBH, GBI TAPP PowerPreSwitchHook () FIAPP PowerPostSwitchHook () ERE
SRFTELIXLARME,

s ATREMIMCURINGE, BEANSE/EIMEXZRINERATVENING, HERERRS.

o ENFERRFEERT, BTRIETERNUARTIMNE AR S | BITE(RINEEET T2,

« EMCURLFEEIRIEZCHAIE, RAO0SC32A#IKAIAISLCDFINVIC/AWIC{RSA T .

3.2.2 ERINFEEN TRESRAMBIAS
N7 BARSRAMBABEE T LAEVLLSKET MR, RHEAN T — MRS ENTERIERERNBREEX.
. ERAERERT, HAVLLSXE 2], #$APP SRAM PRESERVE FLAGSHEEANs app persist flag

=1
e,

2. BMCUBRIREESERIZSRE,
3. BMCUNEMHRSIRERRS, WIFEENS T EHIGEH STREIEHRTIE.
4. BISICDRE NS RFNUARTRmERNIAEF.,

#define APP_SRAM PRESERVE FLAG 0x55555555

static volatile uint32 t s app persist flag attribute ((section(".noinit")));

A
AN14332 AR HIFTE R RIS AR RS PNLR. © 2024 NXP B.V. ki,
vl ES $18R—202457H9H RN HERIR
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* @brief main demo function.
Y/

int main (void) {

if (kRCM SourceWakeup & RCM GetPreviousResetSources (RCM)) /* Wakeup from
VLLS. */

{
PRINTF ("\r\nMCU wakeup from VLLS modes...\r\n");

if (s_app persist flag == APP_SRAM PRESERVE FLAG)
{ PRINTF ("SRAM content preserved...\r\n");
SLCD_Englne_Show_Num(&s_lchnglne, 1, 2, true);
} else {
PRINTF ("SRAM content not preserved...\r\n");
SLCD_Engine Show Num(&s lcdEngine, 0, 2, true);

3.3 BTN AERERIEE

*’JLI%E?—’H%%’%%Y#FT?EEJFRDM—Mcxc4443?7i7f&)§ ETR AR E R AN ERR AR T TEER.
UARTZimAT LRI HEER.
. XFRHRZ%. eI, BhAx (BRUEER) SBEGEREANI205,
2. BiREIERSRIEETIPC, FTHRTUARTEENZRHTE, BRENEGH::
o SR = 9600
o S EUE(
« ToEHBEEAT

File Edit Setup Control Windo Help

Tera Term: Serial port setup

Port: COoM22 -~

Baud rate: 9600 v
Data: 8 bit - Cancel

Paritv: none v
Ston: 1bit - (R

Flow control: none v

Transmit delay

D msecichar D mseciline

El6. UARTIRAYIE S

3. ME, NAERERITIRIETT.
4. HIHRTHFERRI VN TIEIl. TR, SLCDER "0" , WE7ATR.

AN14332 AR B R R AR RS PEIILER. © 2024 NXP B.V. kIR,
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S
1 R1S5ew ..
ISP Cl12e» 4

P B
— I - gtae =

PMOD 7
100000
1200000

B7. 5178
5. UARTRimth &SRB RINFEEIIEESR, WESFR.

¥ COM22:9600baud - Tera Term VT - a x
File Edit Setup Control Window Help

tH### 4444444444444  Power Mode Switch Demo #############E##344

[E18. UART i AT k%

6. BISEUARTE IR 0" B "9" RiGFEBERINFRIN. KSEIFEIUSHHERLPTMRES W 2RS4
IREE, FEIERT TRRIREERS, BRFRI S, BN /ISLCD BRI ZRITIFEREL.

AN14332 AR B R R AR RS PEIILER. © 2024 NXP B.V. kIR,
RIFRSEIC 2514 —2024¢£7H9H R IR

12/18


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_AN14332

BERES AN14332

MCXC444InEtEzU Rt R A

i o

A

E9. SR

7. EIREEMCU, TBIESW2EERFLPTMREIME. RS, SLCDLRIE=HE/ 083", BARBUATZRIRIIIFEE
=, WENOF7R,

.. ws\w -r-r -::' -rw‘t"‘“*u

'|_| — - = — s — - -
-

i

ENO. HHR{E-SPERISITIER
EI0ZESTUTREA:

o MY “0" FTRMCURMEZSEITER., HMCUMVLPS/VLPWIREEZIVLPRES, Z(EA “3" .

« BMIEY 1" FTREFREBTSRAMBIRE. HSRAMIEEBEHRBELKA, ZEHS "0" .

* EVLLSOER T, SLCDAM&ZMTEE, FEUEIRN FILLCDE/R, LCDEMRESIRE TIE.
8. MCUIREIZIZE{TIRTE VLPRIET,
9. 7EVLLSXIEX T, MCUMNSRMMIBFEFEIRER,
10. EEEXEER TESIRE TSRAMBRE, BHRERIESHE:

« IIRFRBTSRAMBIAE (BFESHEERN) | NHRIBREAZSEREET 1
« tNRSRAMBIRBESR, NEREF "0 .

ERINFERTRIREE RS, BFAILASES AR EERE, ERERIIIFE.
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4 ZEig

B TR R R ERAY, ME TFRDM-MCXC444FF &R EMCXCA4419ThiE, F45IH THRENE(E.
2 AEEIEREREL R, BJOSC32ATHBHLLWU, SLCDIBSAGIMF TIEKR, A ENTEAEEERN B Tidi 14,
#F=4. MCXCA447EEMINFEIEIN TRITHFE

INEEIET VDD_I ARFRS bE 3

=17 836mA (B o A8MHzPYIZATEH

« UARTEH

EiF 326mA |&2 o Iz FEERREL

o UARTZF

o NVICI%EE

Rz TF iR EREARIET
o UARTZH

o AWICIEEE
2MHzPIZAT R

« UARTIEH
PItZAbFEEARIEL

o UARTZEF

o NVICIEEE
Rzt TR EREIREL
o UARTZEF

o AWICIEEE

Rz TF iR EREARIE
o UARTZH

o LLWUIeAZ

« SLCDFJOSC32/2H
Pz TF iR EREARIE
o UARTZH

o LLWUNERE

« SLCDFJOSC32ZH
iz TR EREIRIET
o UARTZEF

o LLWUNERE

« SLCDFJOSC32/=2H
RZA TR EREIREL
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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.

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.

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. s 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, uVision, 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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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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