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ZidSmartDMARIESS, HIHEYE:

?ﬁfgfbﬂﬂﬁﬁ[’, 0325476,98BAD,C,FEIIOI3I2I51417 16,19, 18, 1B, IA, ID, IC, IF, IE]

EMCX NEFIMCUH, FlexXlOBE8 MRS FEE. BN SFEEIMNFD. SN ESERTE2FTIEIE.
Altt, SmartDMAEIRETLLMEI 2= RYEHESR & 1XZEFlexIO,

4.3 fEIFF

HIIRERIEFTIUFRIREE. MAIER, SRSMartDMARH32FTSRIEIRERT, SmartDMASISEIRRE:, i’
FERHURMA S Flex OFUES 7T,
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£SmartDMARMERS, HEEE:
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BT, MEENEMREEUEFERaphall, ARKEAERIERED. XMITRMEENT MEERHITHE,
mSmartDMAR] LU IAE Rt AfRalphafg, 5, SmartDMAIREILAGIEIFIexIORIEIESFas, FHiSHEEN
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5 ER{4i5eE

SMartDMARYESHUTIE ST RE— AP, T TEDAPIREUEEFFER. ANBECHERNREEE
BNEITMCX NEFIMCURISDKH,

5.1 SDKBIAYiEE
EMCX NEFIMCURISDKHR, ﬁ—ﬁ\%?3lvgl_demo_widgets_me’ﬂU_Two W RBIRTFERLVGLE B,

1z BIERFlexOFEHIMCUB080#% M, IKa)— 3.5 THILCDEFR. SmartDMAZ =7 EFADMARIIIRE,
REBEHIEEREIFlex ORNEUES 1728,

5.2 SmartDMARIEREEIA
SmartDMA YR/ RAPIRJLAEfs1_smartdma_mcxn. h3FFE], KRR TAR:
7%

* @brief The API index when using s smartdmaDisplayFirmware.
=
enum _smartdma display api

{

kSMARTDMA FlexIO DMA Endian Swap = 0U,

kSMARTDMA FlexIO DMA Reverse32,

kSMARTDMA FlexIO_ DMA,

kSMARTDMA FlexIO DMA Reverse, /*!< Send data to FlexIO with reverse order.
*/

kSMARTDMA RGB565T0888, /*!< Convert RGB565 to RGB888 and save to output
memory, use parameter

smartdma rgb565 rgb888 param t. */

kSMARTDMA FlexIO DMA RGB565T0888, /*!< Convert RGB565 to RGB888 and send to
FlexIO, use parameter

smartdma flexio mculcd param t. */

kSMARTDMA FlexIO DMA ARGB2RGB, /*!< Convert ARGB to RGB and send to FlexIO,
use parameter

smartdma flexio mculcd param t. */

kSMARTDMA FlexIO DMA ARGB2RGB_Endian Swap, /*!< Convert ARGB to RGB, then
swap endian, and send to FlexIO, use

parameter smartdma flexio mculcd param t. */

kSMARTDMA FlexIO DMA ARGB2RGB Endian Swap Reverse, /*1< Convert ARGB to RGB,
then swap endian and reverse, and send

to FlexIO, use parameter smartdma flexio mculcd param t. */

17

f£fsl smartdma mcxn.cM{, BPM—BHs smartdmaDisplayFirmwarefJE(H, HEHEET
SMartDMAREIRISEHL. &SmartDMAREET R — M FRIBRIE N 7 IR SMartDMARSHFR A A ,
HZSE P EEFERCSCIAERINEE, MNmeels B Rt sCIlN FARYTHEE.
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=IBFMARYEREECIL 7 SMartDMARIIIAL.
#1. SmartDMARIFINAH
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fE i8R
SMARTDMA InitWithoutFirmware g SmartDMA
SMARTDMA InstallFirmware HES
SMARTDMA InstallCallback RESTENIEIEREL

SMARTDMA Boot

BEISMartDMARIEITIERR

SMARTDMA Deinit BUEAIsAESmartDMA
SMARTDMA Reset EESmartDMA
SMARTDMA HandleIRQ SMARTDMARRREK
FLEXIO MCULCD SMARTDMA Callback SMARTDMA R[]

5.3.1 #¥JtBfkSmartDMA

EEASMartDMA, BHUTLA TR E:

1. BERSmMartDMARERIEE,

2. ¥5FlexIO IRQIZE ASmMartDMAfRARIA.
3. EFSmartDMARYRTEh,

4. BRASmMartDMARIIRQ,

5.3.2 Z&ESmartDMAREY

SmartDMARNIZHREER A E A BN EAREIERETF, FANBREFRF, YuEHEET0x04000000

Qk, WA

/*! @brief The firmware used for display. */
extern const uint8 t s smartdmaDisplayFirmwarel[];

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

/*! @brief Size of s smartdmaDisplayFirmware */

#define SMARTDMA DISPLAY FIRMWARE SIZE (s smartdmaDisplayFirmwareSize)

FESMartDMAEHANTIEAR_ERIGSmartDMATREEIRAIISEAS HIZI—MEERIRAMIBLIE £, 20TFRAT7R:

SMARTDMA InstallFirmware (SMARTDMA DISPLAY MEM ADDR,
SMARTDMA DISPLAY FIRMWARE SIZE) ;

s _smartdmaDisplayFirmware,

AR AR AR R RS EILR.
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5.3.3 SmartDMARIEIEFIFE

SMartDMART EFARAArmIZAIRET, INTEEIREREREHITIRA.

SMartDMATEArMEXEFRHE—MEMAIFETS (SMARTDMA IRQHandler) . FESMartDMARIEREMER,
A LARE— N EERE, SRR

SMARTDMA InstallCallback (FLEXIO MCULCD SMARTDMA Callback, handle) ;

FEEERES, ArmPRIZETLABCEFlexIO, LASSTHES4RELHTT,

5.3.4 [3EISmartDMARJAPI
FENAERERYD, EX—PMEEEEIRESSMartDMAREXISE. XESHEIEMIEEIMXATEIL, BURERRY

KELKRSMartDMAIMYUALZSERtIL, REEAEREI— DM SMartDMATHEER{CABHATAIAPI, SRLA
T,

handle->smartdmaApi = (uint8 t)kSMARTDMA FlexIO DMA;
handle->smartdmaParam.p buffer = (uint32 t *) (xfer->dataAddrOrSameValue +
partllen) ;

handle->smartdmaParam.buffersize = part2Len;
handle->smartdmaParam.smartdma stack = handle->smartdmaStack;
SMARTDMA Reset () ;

SMARTDMA Boot (handle->smartdmaApi, & (handle->smartdmaParam), 0);

BRI IR G AR APIRIHBITRLS SMartDMARIEFiHEIER, AT THATITRENR.

6 HJFFRDM-MCXN47fSETREE

TEHMCX N MCUEFAISDK, FJHRMHI1vgl demo widgets bmfYEKIR, 1REEEA:
\boards\frdmmcxn947\1vgl examples\lvgl demo widgets bm\cm33 core0

ZIRRFE R 7 LVCLENOAREAITHEE. B EEAFIexORIEHIMCU8080#EOSLI ¥ B7IkENFERF. SmartDMA
hEfFlex O EIEMRAMIE I ZIEIE ST 728,

ENFT7RAIARTFE,
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o Ilvgl_demo_widgets_bm - IAR Embedded Workbench IDE - Arm 9.40.1 = O X

File Edit View Project CMSIS-DAP Tools Window Help

N O R = RO - - > Q0 B@®-= 0 > _idh. |

Workspace v 3 X | lvgl_demo_widgets_bm.c X v

debug main() fu

: /* attach FRO 12M to FLEXCOMM4 (debug console) */
Files o CLOCK_SetC1kDiv(kCLOCK_DivFlexcom4Clk, 1u);
£ @ lvgl_demo_widgets_bm - debug v CLOCK_AttachClk(BOARD_DEBUG_UART_CLK_ATTACH);
1 S ope s ttach FRO 12M to FLEXCOMM2 */
= * attac (o} M ”
__E =CMSIS . CLOCK_SetC1kDiv(kCLOCK_DivFlexcom2Clk, 1u);
H W componen CLOCK_AttachClk(kFRO12M_to_FLEXCOMM2);
—{*] W device
&l ¥ doc CLOCK_SetC1kDiv(kCLOCK_DivFlexioClk, 1u);
] I drivers CLOCK_AttachClk(kPLLO_to_FLEXIO);
= M lcde BOARD_InitBootClocks();
= Wl vgl BOARD_I2C_ReleaseBus();
R,
'7 B lv_confh _InitDebugConsole();
| R ksl daras sdila s
/% Tnit+ emnarntdmn */

‘ Ivgl_demo_widgets_bm

[

Build v o X
Messages File Line
Total number of errors: 0
Total number of wamings: 0
Resolving dependencies...

Build succeeded

Build Debuglog Find in Files

Ready Errors 0, Warnings 0 Ln 154, Col 1 System CAP NUM OVR EE=

E. IARTIE

AT ERSMartDMARIIEADMATIEE, BHITIUTEE:

1. $BUSBEENEREZEITENIFIFRDM-MCXNO47/iRJ17,
2. GREHTEAMAS.

3. ¥ TResetizill, KIBFIRIETT.

4. FR B ERLVCLE OB M ERNEITER.

E2. LveLEOAHER
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7 HFFRDM-MCXN236H5ETNB

THMCX N MCUBTHISDK, $TFFRAI1val_demo_widgets bmfBHE. iREEEN:
\boards\frdmmcxn236\1vgl examples\lvgl demo widgets bm,

ZTREEEE R 7 LVCLEOBMAITIRE. B ERFlexIOFENIMCU8080Z LI T BnIkEfERF. SmartDMA
ihENFlexIOBEIEMRAMEZIEE S 725,

B3R AMCUXpressoLFE,

. workspace - frammcxn236_lvgl_demo_widgets_bm/source/lvgl_demo_widgets_bm.c - MCUXpresso IDE = (m] X
File Edit Source Refactor Navigate Search Project ConfigTools Run RTOS Analysis Window Help
[y [ ® & v @ Bin|(pomNrzr IR e rnidBonLle" Kl rOvQRvi®I
f~fir-eseror|m Q i@|K®mt OB
|8 B9Proj.. X WiReg.. #Fau. % Peri. = O  [dIvgl.demo_widgets bm.c X =8 s|
zon E““:lf)?‘fﬂ (]i' 8 133 x/ L
v £ frdmmexn236_lvgl_demo_widgets_bm <[ 34=int main(void) O
> & Project Settings { . g &
, ¥ Binaries /* Init board hardware. */ o- |
| i *} /* attach FRO 12M to FLEXCOMM4 (debug console) */ (Dy_
P Includes CLOCK_SetC1kDiv (kCLOCK DivFlexcom4Clk, 1u); :
> B CMsIS CLOCK_AttachClk (BOARD DEBUG UART CLK ATTACH) ;
> (& board
> (2 component /* attach FRO 12M to FLEXCOMM2 */
‘ s @8 device CLOCK_SetClkDiv (kCLOCK DivFlexcom2Clk, 1u);
5 @8 drivers CLOCK_AttaChClk(kFROlQM_tO_FLEXCOW_?);
> 8 lcdc . . . |
7 CLOCK_SetClkDiv (kCLOCK DivFlexioClk, 1lu):; |
> @8 gl CLOCK_AttachClk (kPLLO to FLEXIO); ‘
| v (@ source BOARD InitBootClocks():
> [8 Iv_confh BOARD_I2C_ReleaseBus();
> (g Ivgl_demo_utils.c BOARD InitBootPins(): |
> [ Ivgl_demo_utilsh BORRD InitDebugConsole():; |
> |[d vgl.d idgets_bm. : ‘
l E V9__ EINg WICHESDIES /* Init smartdma. */
:v .l semihost_hardfault.c BOARD InitSmartDMA(); |
> 2 startup - |
PRINTF ("lvgl bare metal widgets demo\r\n");
(U Quickst.. X ©9=Variabl.. % Breakp.. = O
| DEMO_SetupTick();
~ Create or import a project
#if LV USE_LOG
88 Create a new C/C++ project... 0 1lv_log register print cb(print cb):; ‘
B8 import SDK example(s)... 161 #endif [
Import from Application Code Hub..
| immnmmmMmmmwmm” 0 Inst.. EPro.. [@Pro.. BCon. X &Ter. [lma. BDeb.. ZOfli. = B Sx ™ =8 |
& Import executable from file system... X oGS EE=-BE By O A
| ~ Build your project CDT Build Console [frdmmcxn236_lvgl_demo_widgets_bm] i No search results
text data bss dec hex filename available. Start a search
& Build 463408 640 109580 573628  8cObc frdmmcxn236_lvgl demc  from the search dialog..
& ‘Ciéan copy from ‘frdmmcxn236 lvgl demo_widgets_bm.axf' [elf32-1littl
|
~ Debug your project Ls]
-
O NXP MCXN236* (frdmmexn23...idaets bm)
El3. MCUXpressoTi2

AT ERSMartDMARSEADMATLLEE, BHUTIATEE:

1. BUSBESIEREEITENFIFRDM-MCXN236/5i%[J10,
2. IFHTEARD.

3. ¥ TResetizill, KIBFIRIETT.

4. BR EEERIVeLEORME R TER.

B4R T ETR SR,

AN14172

AR AR AR RN,
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ERRERMRERRIE. EEHTERT, TEEEMRESRETMEESRS, IMrEESS5EYRYE
ERRARMMSHRHIER. B, B, 594 EAMEERIEHRE (BREFRTRUENBEERS;
(eI, HUEMRAEFBmRAEN ST FERE, KTEREGE. MEREIERENTH (BERPEHE
fbIRE) &R, BMERIR S A LSSRERIATBEE ARG

9 (&R

ARG T AXANEIT BN,
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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.

AN14172

AR E R AR R RS EILR.

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.

© 2024 NXP B.V. [FERA.
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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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IAR — is a trademark of IAR Systems AB.
MCX — is a trademark of NXP B.V.
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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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