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LR IR NS, SMartDMASTES—F HIESaHiR. A, SEMERR TR, ZREAETI0RA®

SSEFTESIORIARR. AT ERIR PR M T
6 ER{4ikER

ATNE T SmartDMAIRE T R E LAY THAE.,

6.1 jWRabliseR

ARFPHSERRIBEEA—NRIZIAY Hello World' T2FECE TEAERA. 7R TAZA9ER B35 T 1/ O¥tait
RAZFISMartDMAIREIFE (LA,

6.2 SmartDMAREFEE4E

SMartDMAIREEIHERIAPIN T £ 1 smartdma mcxn. h {4,
/% |

* @brief The API index when using s smartdmaKeyscanFirmware
*/

enum smartdma keyscan api

{

/*!using Smartdma to control GPIO . */

kSMARTDMA Keyscan 4x4 = 00U,

bi

AN14184 AR BRI AR R R IR, © 2024 NXP B.V. {RiEfE.

BT $2kR—202455815H

6/14



BEEESE AN14184

fEMCX NEFIMCU_L{EFSmartDMAH{TIZE 4

fffsl smartdma mcxn.cMF, BPM—BHs smartdmaKeyscanFirmwarefYE(H, HEFPEESmartDMA
REAEREEISEI. B SmartDMAREE R — ME I BRIZ BB X SMartDMARSIRR A A, FH2iF
FFEEFERAECIAVERIIEE, NS RIbSCIIN FERITIEE.

6.3 SmartDMARJ¥IMEL

AT EREIELE 7 SmartDMARIIEAIL..

#=1. APIf§liE
LS L)
SMARTDMA InitWithoutFirmware aLSmartDMA
SMARTDMA InstallFirmware LEEEH
SMARTDMA InstallCallback P AR R
SMARTDMA Boot [BEhSmartDMARIZITIER?
SMARTDMA Deinit EGE#I R SmartDMA
SMARTDMA Reset EESmartDMA
SMARTDMA HandleIRQ SmartDMAFRIEFK
SmartDMA keyscan callback SmartDMARREF[E]E

6.3.1 #lia{kSmartDMA

EEFSMartDMA, iSHITIATRIE,
o ERRSMartDMAERIES

* [BASMartDMARRTHH

* BASMartbMARIRQ

6.3.2 FIESmartDMAE|4

SmartDMARIZHEEER /N E A EERIAFIIE EABEIERT (. AANARERF, YUSEET0x04000000
%0

flan:

/*! @brief The firmware used for keyscan. */

extern const uint8 t s smartdmaKeyscanFirmwarel[];

/*! @brief The s smartdmaKeyscanFirmware firmware memory address. */
#define SMARTDMA KEYSCAN MEM ADDR 0x04000000U

/*! @brief Size of s smartdmacameraFirmware */

#define SMARTDMA KEYSCAN FIRMWARE SIZE (s_smartdmaKeyscanFirmwareSize)
/*! @brief Size of s smartdmacameraFirmware */
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extern const uint32 t s smartdmaKeyscanFirmwareSize;

LESMartDMAEHHANTFEAR_E2IGSmartDMATHEERIRAI IS AS HIZI—MSERIRAMIELE .
BRI AT

SMARTDMA InitWithoutFirmware () ;
SMARTDMA InstallFirmware (SMARTDMA KEYSCAN MEM ADDR, s smartdmaKeyscanFirmware,
SMARTDMA KEYSCAN FIRMWARE SIZE);

6.3.3 SmartDMA[SliEHIFE

SMmartDMAR]LAZE SRR Arm PRIIZRIFET, AR EREREH TA,
SMartDMATEArMEEXRFE—MEXHFRTS (SMARTDMA TRQHandler) ., fESMartDMARIBCEMER, mILA
ZE—NEEREL.

KR BRUTATR:

SMARTDMA InstallCallback (SmartDMA keyscan callback, NULL);

ERIEREF, ArmRZA LSRR FRISREFTENES.

6.3.4 [35ISmartDMA API

FENBRERFT, EX—MEEEKIRESSMantDMATEXIISE, XESHEEHIER TR, SiEERR
KELINSmMartDMAIMY R ZSEREtE, REERREBEI— MM SMartDMATHEERMABHITAIAPI,

R R BRI ATR:

smartdmaParam.smartdma stack = (uint32 t*)g samrtdma stack;
smartdmaParam.p gpio reg = (uint32 t*)g keyscan gpio register;
smartdmaParam.p keyvalue = (uint32 t*)KeyValue;
smartdmaParam.p keycan interval = (uint32 t*)&g keyscan interval;
SMARTDMA Boot (kSMARTDMA Keyscan 4x4, &smartdmaParam, 0x2);

BRI RGN APIRIBIETRLS SMartDMARIREFiHERES, AEBFAHITREDR,

7 TFTEHH=ETEFFRDM-MCXNO47HSE

RN E T I EEFNEI TETFRDM-MCXNO47HRATE .

7. HFER

1. EPCENFIFRMR LAIUSBIRZEIHEUSB Type-CiZE#EEImicro-USBk,
2. FEPC EABITIRBITH N BITRI, FHTLUTRE:

* 115200;f4F%

« 8NEIESL
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* MELEAL

« FTimEtEhl
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3. KiERF FEEIB R,

‘ . workspace - frdmmcxn947_smartdma_keyscan/source/main.c - MCUXpresso IDE = (] X
| File Edit Source Refactor Navigate Search Project ConfigTools Run RTOS Analysis Window Help \
d=Rd" ISR~ @ Bin|prENeseIRebidess xSl i
e~ HHvOvQRvi®I~ [ vl o~ |2 Q ®|L®m ¢ O E
5P x WR #F ZP T B [dmainc X [8 fsl_smartdma_mcxn.h [¢] fsl_smartdma_mcxn.c = B8 =8 s
gy e By 81 * : e |
v & frdmmexn947_smartdma s maln (el m‘ my
> j i = - &
%PTOJG.CI =etAgS /* attach FRO 12M to FLEXCOMM4 (debug console) */ et e
¥ BinaricS CLOCK_SetClkDiv (kCLOCK DivFlexcom4Clk, 1u); =
2 B Includes CLOCK AttachClk (BOARD DEBUG UART CLK ATTACH); = &
> 68 CMSIS §
> (2 board BOARRD InitPins(); Name
> @ component BOARD InitBootClocks(); %Y "slay
5B davica BOARDTInltDebugConsole ()‘ H ) & Add
¢S dri /* Print a note to terminal. */
A KVER PRINTF ("\r\n SmartDMA keyscan example\r\n"); I
2 @frdmmcxn947 /*give smartdma role with secure user and non-privileg
v (2 source AHBSC->MASTER SEC LEVEL = (AHBSC->MASTER SEC LEVEL) |
B AHBSC->MASTER SEC ANTI POL REG = (AHBSC->MASTER SEC AN
— = = - — 2 — =
/*set GPIO pins user permission with secure user and n
B Q. X ®=V. 9B.. SEE CDTOAN—SPOND = (1 ¢ 1AVI(1 e 1TV IT o 18V 1T <~ 1G) 1 —
0 Me.. @=He.. #'Se.. OIn. EPr. [EPr. BCo. X STe.. wl.. &BDe. Zoff. = B

MCUXpresso IDE
Project: frammecxn947_s

<o T IETE-T

GUI Flash Tool console for MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes

y = ( 40) at UUUUUUUUT ©B1YZ DYTES — ©5l9Z/1/U44
v Create orimportaproject © (o6, ot 00002000: 8192 bytes - 16384/17044
B Create anew C/C++ | (100) at 00004000: 8192 bytes - 24576/17044

Sectors written: 3, unchanged: 0, total: 3

Import SDK exampl

7 & ¢ Erased/Wrote sector 0-2 with 17044 bytes in 180msec
- Import project(s) fic  ¢10sing flash driver MCXNxxx.cfx |
& Import executable fi (100) Finished writing Flash successfully.

l¢] /frdammcxn947_smartdma_keyscan/source/main.c

O NXP MCXN947* (frdmmexn94..a keyscan)
E5. I8
4. TR ENSMHRHEERRFTRIME (IDE) iEahiEifes, FHRIEITED.

7.2 iE{TER
. PUTETERRS, SIT8IR EBERUTIT.
SmartDMA keyscan example

2. #FTPModKYPD ERYEMERH, SBI1T8RIE BB ERUATILT:

Button 2 is pressed
Button 1 is pressed
Button B is pressed
Button 6 is pressed
Button 5 is pressed

8 T#FHi=tTEHFFRDM-MCXN236HER

APBNE T N ESTIEITETFRDM-MCXN236HRHYE .

AN14184

AR AR AR RN,

© 2024 NXP B.V. ifFE.

RIFE%Eic

$2kR—202455815H

9/14



?.

EEBRESE

AN14184

fEMCX NEFIMCU_L{EFSmartDMAH{TIZE 4

8.1 HFET

1. FEPCEMNAIFF AR EAIUSBIROZ [ERFUSB Type- CiEREEImicro-USBL,
2. EPC EABITIREHIH— BT, FHHTUTRE:

« 11520045

« 8RR

® u’fﬂ%’f?ﬁﬁ

* MMELERL

« ToimEEs

BEF THEI B,

4. TR ERSAHRASESRAFTRINE (IDE) FEhEIREE, FRIETET.

w

f XCE@ @

3 AN

=)

Ee. Iz

8.2 iBfTiE™
1 PUTETMERAS, ST EE BRI T,

SmartDMA keyscan example
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2. #ZFPMOdKYPD_ERIRENMZH, SBT78&Im ESRRATIUT:

Button 2 is pressed
Button 1 is pressed
Button B is pressed
Button 6 is pressed
Button 5 is pressed

9 XFANHFENFIATIRER

ARG BEA L T ARIZAIBSD-3-Clause T
2024 BEBITINFE; EREATRANERT, TR I OB AR

(FiERBRIEN) -

1. B RIBIBL/RRE LIRS, XERMFILI T RERR.

2. AT #EISH R ER AR, DS/ BB D AR Rt R ch S H_ AR ARE, LR
LI RERR,

3. REBFPEITA, MEERRMEENERENESSEIMR AR AR TE M TR PadE,

NG BERATEENSS5E "RRE" B4t NREHIRREEERAYEREE, BEERRTIHEHEMERF

ERRIERMREREIE. EETERT, TERAMRRSRETRNARSS, REESESS5E YRR

ERARMMSHRHITER. BR. B4, 5945 SEEESERIERE (BREFRTREEABmRERS,

(EFIRK. BUERAEAEIRAELSHYT) FERE, TIeREGE. MEREEEENTH (BERBEHE

fthRE) &R, BNESRSei SRIALISIRE AT AGIS,

10 {ZiTH5E

TR T AXHHETTIEL.
2. (EiTFHE

H4ID b2 =) 1568
AN14184 v.2 202445815H s RINT 8T,
» FEXHRINT FRDM-MCXN236RIS%,
AN14184 v.] 202451520H BRAF RS
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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.

AN14184
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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, MCX — is a trademark of NXP B.V.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,

. - ’ Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,

companies.
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK- P
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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