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1 RT500%}¢B

i.MX RT5002— MEMEERA A ANGZAIEHIZE 25, EiFEZArm Cortex-M33 CPUSCadence Xtensa
Fusion FIEE=SS4 ESECPURIES ., ItkCortex-M33B SN EENALIESE, I—RFINEZVERIRHIE
SEROMEBE. 1ZRFRIEHE T —EFEIMSFIRIERIINRE. 1ZCFEBEIASMBAISRAM, FNFlexSPl (J\Z/
PUgesPizl) , BMEOEB32KBIEEF, HP— MBS EEINRE, SiEREUSBIRE/EN+PHY, 12411 MS/s
RIADC, HEHILVEREE, XIFZIA8 I DMICEEMNEIM RS, 2.5DKEGPURITHEMIPI DSI PHYRILCDIZHIES,

MW1SDIO/eMC, FlexlO, AES/SHA/Crypto M3 IREEFNPUF 4R AR IHRE,

i.MX RTS00IRIEH 712 Flexcommi&Etk, af$tRILA NI Z —i#{T8ECE : USART, SPI. 12C. I12S,
5DMAMBZS, iMX RTS00IETRIZCPURIGE,, RIHT —MERUtSIMRBERNAT, | NIRETERFE

s
= EaE.

ANFAEIENAT BHEDR FIMERERE], AR ITeiRIX LR,

2 SPI+DMAR/JIEEEPRE]

FESPI+DMARITRAEFERIZES, SPIITXHIRXAEIIHDMALNE, EIFMESSFIIMNE Y BEHEERE, ERYERT,
ZSNIMKETLUEREZISPIE S, NTIF-4EDMARE. EXMER T, TeeRIAZIFRARE, NiSESPIEIE
HiEE. BIVERR, BRTSPIEEETLARIARTS00MISPHEL, (BREZFSHENEISRAMG, NEMFHEXK.
XEEADMARREITE, SEIRX FIFOEH.

LM SR T IXANRE], EFlexcomm S5LUEZ0 (CPOL=0, CPHAL=0) A{ESPI#EO (SPI5) ., SPI5HY
MISOFIMOSIZHEEIEEN. HHTFDMARRERBIRIMBETFIFOMSHRX FIFORHAS, £fl&GPIOfEIR (GPIO
ERROR) .

DMAECE A B TFIRSE KB SPISHIFEMNMEK——SPI Tx DMAEIE (11) 1ESRAMEMOX01ZIOX3FHSIR R =T E 4!
ZISPI SHIFIFOWRES 172828 ; SPI5-Rx DMAEIE (10) ISEUEMSPIS-FIFORDIEHZEIGPIO D[3:0], D[3:0]%F =
BEDMAS IZIGPIOMAESRAMPIEEE, ©HZTEST_DESTINATION = DESTINATION_PORTEN., EEIIL
BRI, WARIBZTEST_TO_RUNTEN AISSUE,
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Channel 0

® 5PI-Enable

10-0x11-0x12.0x13-0x14-0x1 5-0x1 6:0x17-0x18-0x19-0x A-DX
Channel 1

® sPI-MoSH

> Channel2

® SPI-Clock

-t

El. 88iEREsPHERmAYEE

582 ms : 930 s
“ps +2us +3us 44

Channel 0

® SPI-Enable

-
G5 T T T TR TN BT TP EETEN BN ECTEN BTN T BTN ISR TN SRR BTN ETEE ETE T T

1 Channel 1

® spi-mosi

2 Channel2

® 5PI-Clock.

2

El2. sPHEiERFR{EmERIEE
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1 234 56 7 8 9 10

E3. (EasPUEFIEK(ERIEE

1. SPISZ HIRICRYERE

&5 D[3] D[2] p[1] p[o] D[3.0]
1-2 0 0 0 0 0x10
2-3 0 0 0 1 ox11
3-4 0 0 1 0 0x12
4-5 0 0 1 1 0x13
5-6 0 1 0 0 0x14
6-7 0 1 0 1 0x15
7-8 0 1 1 1 0x17
8-9 1 0 0 0 0x18
9-10 1 0 0 1 0x19
10 1 0 1 0 OxI1A

EERINETE, HEERRREIROXI69LE, AT, S—MEESTR, SPIRXIEIRICE T HiEF150x16,
ERROR GPIO ($4IRGPIO) TESPHE{SLERATHIARA.

TEHE—MNESBERM:
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uuuuuuuuuuuuuuuuu

Jox000:000x010:000x00x <00 cox00xloxd0xdo:x0lo0f0x 0 lo:a Dl D lox 1 ox1 ox oxalolox foxt ox o loxiiox §ox2l0x 20020020202 032021020210 200x20x20x200x300x0x3D::310x3:310x30¢3 10x J0x 030 foxfox ooy

E4. TR SPUEHAIEE

3 WRRE

AT RRXANIRS, ATLUFAARABERITE. FHONSEHRIIEHETERNSPI+DMARE, REIFBERINRAR T
JRIE,

3.1 ChEEE
e RAESENB—M "EREE" [EEN, ERESISPIRG, RIERRAEDIIEMEIR
i}

BMLESRE— B TEENTGE, ERADMARLE HIEISRIEZEMIMNIDMAEE, BB,
BEEHEII R TIEEX ERIDMAERTREM A EEY_ERIDMAEE.,

XEER—MRAESHIM I DMAEE (Rx DMARITX DMA) |, HAENEEISRE FHESiRA.

SPI5 Rx DMAEE (10) EFAIMRIERK, R TERMATIRAEX/NIANFHREEHERHFITMSPI RXFIFO
EISRAMAPRIE N XEERI IR ER., FRMERABRAIA, ERIERBEEIA. 1ZDMABBEMAFHEL
fi R EREZIDMACO _TRIGOUT_A, SPI5 Rx DMAEEHIER ST SPIS DMA TXiEiE, FEDMAEEKENR
m (1/2/3) + 4x nBYER T, SPI5-Rx DMARJLAERERMERZATHIAT, EEMER FREE—MEIAT.

SPI5 Tx DMAIBIE (11) MSRAMARITXEERIX EZAZISPIS TXFIFORTIFERRE I FME=RAER. BERTIMNRIER,
FER T RFOARAR AN FRIREEBFEHITRIRER., BERNBAIRARESPI5 DMA RXBIEMALK)
H, FERRNERIEATT. $—MERRIHITEZIREITXFIFORISAEH, WMERNINEEH, F2NMERR (B)
RIBEEREXTXFIFORTADFUREABII 4RAIS2MIBN, LAFERERISPIAZR, Hli0, dIROMRIERN
SPIFT IS4, NEMARSRIRIFH+SPHEHANS, BUZEARREZNFDEH+EH/FZETE
FIEFRLA4HIRS.
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BEEEESIKEIFONSHMEETESPI RXFITX DMABEZ [BSCIA AR "B , X, HRx DMABETEXR
B— M REFEIBER— N FTRARS, FIFOWRFHDEIVESANSPIERITR(IZ7e (HITEATX DMARAES
A) ; FIFOWRERHIXLRISKIRE TR+ SEISPIR LT RRER, EZRISPI Rx DMAIBIEEM— MM A HS:
B TF—1Tx DMAZREBE AFII—EHI4FHEIE,

a0, EE—M6FETHAISPUER, S8m=1,

SIFTx16/4=0, TxEHRATHER2ANFET, BEATHERINET.

SFFRx: (16-1) mod4=3, RxEFAFHEMSINET, BEIAHERIINET.

HZANHIT

« EFCIRESPIS Rx DMAIBIE, LAELLIESPI REUER. BISFERSWiLE, IZBESIREVRIAHERFREBIME
HIEK.

« ETRIRESPI5 Tx DMAEBIE, HEHEENHITEESREIFMESRNERR, —BiIRESWiLE, BHSEiH
T kER, BTXFIFOEMmANR, H5eiEmia, SPI5 Tx DMABENMASSAEFERTRAGHSER,
REERF— N IMEES.

« LSPISEKEIFTR, BREMDMAIEK; HTFDMA RXNEBEDEMHSWALA, DMA RXBESFE— N RIEH
BIZ8%, FHEMSPI RxFIFOEIEIRIEIR S FIZISRAMAFRIRXEIEF. — I \DMABENRASHEMEESIER,
A E TS E AR =S RHAZIDMA ROEEENEEFIDMA TXEENHNGE.

« (BFDMA RXFITXEIEEPEE N FIEIAMA, MEBEERME, X—REHFEHTSMALN.

o ZitR SHEDMA TXIBIEBIISPIS RIXFE —LKEIE, MA—MLAGSEDMA RIBEMIFES, LAFEEESPIS
RXFIFO A EUEAIATZISZ BN TISERN.

 ZNFISEEHRT, BEMERER, HEPEZNTERTSWMNE, ME - MREATREHMINEEREUEAT
EEAN, TXHERFITXFIFORITURBIARI32MBN, LASSHSPHERMFFEGHIEIRSSELIT. SNERANEL TR
HRRE, WHYTRRERISALEENLASE AL SPIEH,

3.1.1 AF3sEm

#define DESC_ADDON 2
#define RT500_DMA_CH_PERI_REQ 37
#define DEMO_DMA_CH_PERI_REQ (RT500_DMA_CH_PERI_REQ + DESC_ADDON)
enum demo_dma_descriptor_enum
{
dma_desc_spi_rx_main
dma_desc_spi_tx_main

1e,
11,

dma_desc_spi_tx_addl
dma_desc_spi_rx_addl

1
El5. EDMAERP{EFRRYISPHEIERIE X
AR
+ DMAIBiEdma_desc_spi_rx_mainfJiEkiBiTOTRIG _SEL[1]EEBZEDMACO_TRIGOUT_A,
» DMAEEdmMa_desc_spi_rx_mainf \ it & BiZITRIG _SEL[12]iEEZEDMACO_TRIGOUT_A,

RT5@0_DMA_CH_PERI_REQ,
dma_desc_spi_tx_addl+1
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ZECERIERYEETDMACO_TRIGOUT _A_ERY NIEIBALABIERIDMALER, FEZSPIS RXEIDMAIEHKA HAT,
ZDMAIBIBEEDMAEiEdma_desc_spi_tx_mainf FEEA.

// dma_desc_spi_rx_main: SPI
INPUTMUX->DMAC@_REQ_ENA@_SET = 1<<dma_desc_spi_rx_main;

INPUTMUX->DMAC@_OTRIG_SEL[@] = dma_desc_spi_rx_main; // drive trigger out A
INPUTMUX->DMAC@_ITRIG_ENA®_SET = 1<<dma_desc_spi_rx_main;
INPUTMUX->DMAC@_ITRIG_SEL[dma_desc_spi_rx_main] = 14; // input trigger = trigger out A

El6. SPIRx DMAIEERYEEHMMATRE

LIRS

* BITOTRIG _SEL[1]iZEEZDMACO_TRIGOUT_A,

» DMAIBiEdma_desc_spi_tx_mainfY#E A& @I TRIG _SEL[12]iZE@ZEDMACO _TRIGOUT_A,

x request, drive DMA out A, input trigger = DMA out A

nun o

dma_desc_spi_tx_main: SPI tx request, input trigger = DMA out A
INPUTMUX->DMAC@_REQ_ENA®_SET = 1<<dma_desc_spi_tx_main;

INPUTMUX->DMAC@_ITRIG_ENAG_SET = 1<<dma_desc_spi_tx_main;
INPUTMUX->DMAC@_ITRIG_SEL[dma_desc_spi_tx_main] = 14; input trigger = trigger out A

El7. SPITx DMAEERIEERMEEE

TR EEOX/NEERTOIEIRXBIEEME . HHITrx_tail_len)R8f{&E%H), RAYBiRtBIHEINAMER
BE. JZBATHER, MAESHEHERR.
rx _tail _lenfRK/NEURFAESAI A/ NFIERRRFITXAN "fBafil" IS8 "'m” .

dma_desc_spi_rx_addl ik fF 15 203 M SPI RXFIFOE FI EISRAM “spi_rx_array_8bit” FHRFLTE
(holding variable) ,

if (rx_tail_len != @)

{
ma_desc_spl addl

dem dma descrxptor[dma desc sp1 rx addl] xfercfg =

1<<0 | valid co
0<«<1 lir
9<<2
1<<3

|
|
|
=193 | no
8¢<<5 | no
0¢<8 |
8¢<12 |
1¢<14 | 1
(rx_tail_len- 1)<<16 transfer count
demo_dma descrlptor[dma desc_spi_rx_addl].src addr = (uint32_t)&TEST_SPI->FIFORD;
demo_dma_descriptor[dma_desc_spi_rx_addl)].des_addr = (uint32_t)&spi_rx_array_8bit[dma_txrx_data_len-1];
demo_dma_d!s:rxptor{dma_dzsc_spl_rx_addl].11nk = 0;

dma_desc_spi_rx_main_xfercfg_temp |= 1<<1; prime the main rx descriptor link/reload feature

}
E8. RxHIREREMECE

UTFRIBEN T dma_desc_spi_x_mainffidfF, 1zt fREEUEMSPISHIRXFIFOSHIZISRAM
spi_rx_array_8bitFpIfRIFER (holding variable) . HRIBEMAIA/N, EFINEEEBHART

dma_desc_spi_rx_add],
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ama_de

sC_spi_rx_main
demo_dma_descriptor[dma_desc_spi_rx_main].xfercfg = 0;
demo_dma_descriptor[dma_desc_spi_rx_main].src_addr = (uint32_t)&TEST_SPI->FIFORD;
demo_dma_descriptor[dma_desc_spi_rx_main].des_addr = (uint32_t)&spi_rx_array_8bit[rx_body_len-1];
if (rx_tail_len == @)

demo_dma_descriptor[dma_desc_spi_rx_main].link = @;

else

{
¥
El9. dma_desc_spi_rx_mainfHiR FaIE N
ATIBECERE FHEAARAHWELARIdmMa _desc _spi_rx_main DMA, FEBX/NA4BI & 1ER.

EIRECE 7 dma_desc_spi_rx_mainf&#, izE&EitniTrx_body_lenik8f{&4, RRTEIREUHEINME
MRE., HZBARTERE, MABEIER.

=E, BHANWMATTERE (RBdma_desc_spi_rx_main_xfercfg_temp) , EEMIIEEEIEHIEE.

DMA®- >CHANNEL [dma_desc_spi_rx_main].CFG =

demo_dma_descriptor[dma_desc_spi_rx_main].link = (uint32_t)&demo_dma_descriptor[dma_desc_spi_rx_oddl];

1<<@ | peripheral reg enable

1<l | hw trigger enabled

8<<4 | falling

8<<5 | ... edge

1<<6 | burst transfer(s

2¢«<8 | burst size = 2*2 = 4 transfer

DMACH_RX_PRIO<<16; riority =
dma_desc_spi_rx_main_xfercfg_temp |=

8<<0 | not valid configuration yet!

0<<1 | link/reload disabled - adjusted by addl if present

0<<2 | no sw trigger

1<<3 | clear trigger at the end

8<<4 | no int A at the end

8<<5 | no int B at the end

8<¢<8 | 8-bit transfers

8<<12 | rc: +9

1<<14 | dst: +1

(rx_body_len-1)<<16; transfer count

DMA@->CHANNEL [dma_desc_spi_rx_main] .XFERCFG = dma_desc_spi_rx_main_xfercfg temp;
dma_desc_spi_rx_* end

E0. dma_desc_spi_rx_main DMAFI{EEELE

LUMUISECETXERME . SHAITIx _tail _len/R32{fE4H, RRNFEMIHEINMERER. Six@ERrHEReT,
RRAISHIBRR.

rx-tail _lenBIA/NEURFAEERIAN,
EEE N T IBEIEMNSRAMARYE X #¢Bspi_tx_array _tailS&ZITXFIFORgdma_desc _spi_tx_addli#iAeF,

ANI4170 AR E R A E R R ARIEILIR, © 2024 NXP B.V. fRiFA.

RIF%EiC $1F—20241825H

8/19




BEEES AN14170

{EAi.MX RT5003CISPI/DMA

d x_addl
demo dma descr;ptor(dma desc sp1 tx addl] xfercfg
1<<@ | 1 i
8<<1 |
<2 |
1<<3 |
8<<4 |
|
|
|
|

8<<5
2¢<8
1¢<12
8<<14 ds
(tx_tail_len- 1)<<16 transfer count.
demo_dma descrxptor[dma desc_spi_tx_addl].src addr
demo_dma_descriptor([dma_desc_spi_tx_addl).des_addr
demo_dma_descriptor[dma_desc_spi_tx_oddl].link

(uint32_t)&spi_tx_array_tail[tx_tail_len-1];
(uint32_t)&TEST_SPI->FIFOWR;
0;

En. TxEEpEREiEMdma_desc_spi_tx_addHHRFHIEN

LATHRAEEN Tdma_desc_spi_tx_mainfidfF, iZiRfrSEaEM SRAMERIE hX #¢Bspi_tx_array _8bit
SHBITXFIFO, HEFRMFESRMARTdMa_desc_spi_tx_addl,

BIRENX Tdma_desc_spi_tx_main BIDMAEE, ZEET A EHBEEME, FERTXNA4EE
&5,

BE, BEXTIXEREE, A ENEEATTFERNENINEEEEHIEN, HHTtx_body_lenX8iItEH,
FIRSEEALEIN MEREE, SIXEAFFTFERE, fARIS

dma_desc_spi_tx_main
demo dna_descrlptor[dma_desr spi_tx_main].xfercfg
demo_dma_descriptor[dma_desc_spi_tx_main].src_addr

e;

(uint32_t)&spi_tx_array_8bit[tx_body_len-1];
(uint32_t)&TEST_SPI->FIFOWR;
(uint32_t)&demo_dma_descriptor[dma_desc_spi_tx_addl];

demo_dma_descriptor[dma_desc_spi_tx_main].des_addr
demo_dma_descriptor([dma_desc_spi_tx_main].link

DMA@->CHANNEL [dma_ desc spi_tx_main). CFG =
[-194"] er e 1
1<<1
8ccd
0¢<5
1<<6
2¢<8 i
DMACH_TX_PRIO<<16; priority =

DMA®->CHANNEL [dma_desc_spi_tx_main). XFERCFG =
9<<@ | not valid configuration yet
1¢<1 | lin lo
82 |
1¢<<3 |
=132 ) |

9¢<5 |

|
|

nabled

9<<8
1<<12
8<<14 ds

(tx_body_len- 1)<<16 transfer count...;

E2. dma_desc_spi_tx_mainiiRFFIDMAEHEBERITENX

AT ESEHBEJImMa_desc_spi_tx_addIB ATxFIFOIspi_tx_array_tail, spi_tx_array_tail 2SRAMARY
EmX#Bspi_tx_array_8bit5SPI#a< spi_fifowr _ctrif4HE, BidSPI FIFOWRES7S8EMIsHESSEL,

prepare the tail array, add SSEL de-select for the last entry
for (i_loc = @; i_loc != tx_tail_len; i_loc++)

{

}
spi_tx array taxl[tx tail_len-1] |= 1<<20;

dma_desc X end

spi_tx_array_tail[i_loc] = spi_fifowr_ctrl | ((uint32_t)spi_tx_array_8bit[tx_body_len+i_loc]);

EN3. spi_tx_array_tailflEES

ANI4170 AR E R A E R R ARIEILIR, © 2024 NXP B.V. fRiFTA.

RIF%EiC $1F—20241825H

9/19



BER¥S AN14170

{EAi.MX RT5003CISPI/DMA

LA TFEBECEdma_desc_spi_rx_mainf&i, SZaifcENHERE, BEERTHREME. &5, ©5HADMA
1EElo,
ThtE 7 4t ARIdma_desc_spi_tx_maint&isl, FELRIBATHERNEFINEEENEFIEME, T
tx_body_lenx8fi{E%H, RERGRMEIHEIMMERRE. JZEATHERE, MAHKER. &5, B©S/SADMA
EHELIN

DMA@- >CHANNEL [dmo_desc_spi_rx_main] . XFERCFG = dma_desc_spi_rx_main_xfercfg_temp |
1<<@ | 11 nfig tior
1<<2; t

DMAR->COMMON[ @) .ENABLESET = 1<<dma_desc_spi_rx_main;

DMA®~->CHANNEL [dma_desc_spi_tx_main].XFERCFG
1¢<@ | 1id ti
1<<1 | r
1<<2 |
1¢<3 |
0<<4 |
@<¢<5 |
B¢<8 |
1¢<12 |
8¢<14 | t: +0
(tx_body_len-1)<<16; transfer count

DMAG->COMMON([©@) .ENABLESET = 1<<dmg_desc_spi_tx_main;

EN4. dma_desc_spi_rx_mainfldma_desc_spi_tx_maink{Eistic s
AL Fr7R A—MER AR SPRERSEIRAY 751,

D4 SSEL

® SPI-Enable.

-t
“n
i

- P @Fﬁ@@ﬁ Joxel0xe 1030 -0x8l0x e 0xe0xeloxehx8 0xEDxeloxelix o oxolo) (Do}

B {
!

ENS. (EARREISPIERERHTTMIARRT RIBVEE

Ds SSEL

® SPi-Ensble

os SCK

8 SPI-Clock

oo T o T oo J oo | oo | oo ] oo ] oo | ooo ] ox J oo J ooc | oo J ooe J oo ] oo |

s MISO/MOSI

E6. EMRERISPUERAIEE

ISR RNEE LN DMAR AR ERMINEIR. ZRS ZH S EEAUEEIEI(, LA100%A9F) ARR HtEx
FRISPIRZttRE, EIREAE, SRYNSDES AL, REEHUEE, Alt, XMhsEhZNRaETRERS
H, EAECEE1/DMAKLALE,

ANI4170 AR E R A E R R ARIEILIR, © 2024 NXP B.V. fRiFTA.
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3.2 L EE2

1Z3LhE 75 =RV SR LASPI TXFIFORNTSKAERLFRT, FEALERXFIFORIZFIZKE, LUMERTXFIFOENRAIREZAYIN.
fﬂfﬁﬁH—ADMALLJvﬁE}}\RxFIFOquiﬁ:zé'JSRAM HTXFIFOAZHT, SPI5¢%HI§%1§JEIEH:.FE?ESPI TXFIFO,
ZDMABIERIE T it & E#{EimZIDMACO _TRIGOUT_A, 5SPI5 DMA RXi@EERE.

LA FR7R/9 EHSPIFRETAMEAISPI TXiAREF FHDMARNMRAIRX R EHI I,

389 ms : 800
+10us

480us  490ps

T 000 100:000:010:0]0x06]00¢07.0x08 0x0]0x0D]0) 0x0 030F 0x1{0x14 (0115 0x16-0x1]0x1B Q0100510 Ox110x22 Q023 0x24 052 0125 (024 0x28 0:20x30 010131 032 03] 037 0x38 033 Tl

E7. SN RAEE

3.2 {UEBSCIR

HEAHUHIT :

* SPISIBITHEE A\SPIS TXFIFOLABERIEEGE.

* SPI5SRx (1@&I0, BPdma_desc_spi_rx_main) AIDMAEBELE. ZSPI5 RIZWEIEURRS, BeE/R—
DMA RxiE3k, dma_desc_fch_rx_mainiZizEdEMSPIS RXFIFOEHIZISRAMARYE fX #4H,
dma_desc_fc5_rx_mainfiiARF 4R /91 TSR FIFOFRI SRS B EER AR E N E TR E . H,
B BRBIHEIN MERZEE. dma_desc_spi_rx_mainfiiAfF 2 BixAiAR,

* SPIG{FECE I=SPIS TXFIFO NIt A— N hltT, SIXAATRTET, ESIQERXFIFOLMGERIRAIZHTT A
ZE. GNRRXFIFOFKH, NLRETXFIFOENRRI 88 MR,

SPIS->FIFOTRIG = 0¢<8 | 1<«<@;
SPIS->FIFOINTENSET = 1<<2; enable Tx nterrupt

EN8. SPIEEE ISPl TXFIFOHZSATfnA FhER

ANI4170 AR E R A E R R ARIEILIR, © 2024 NXP B.V. fRiFA.

RIS $B1iR—2024£F1H25H

1n/19



BER¥S AN14170

{§EAi.MX RT5005CIRSPI/DMA

uint32_t spi_rx_count_received_loc, spi_rx_count_left_loc;
uint32_t spi_rx_descriptor_index_loc, spi_rx_descriptor_count_loc;

GPIO->SET[{TEST_PORT] = 1<<TEST_PIN;
disable DMA ch, disable SPI Rx DMA request

DMA®->COMMON[@] .ENABLECLR = 1<<dmg_desc_spi_rx_main;
SPIS->FIFOCFG =

SPI_FIFOCFG_ENABLETX(1) | // enable TxFIFO
SPI_FIFOCFG_ENABLERX(1) | // enable RxFIFO
SPI_FIFOCFG_DMARX(®) | // disable Rx DMA
SPI_FIFOCFG_EMPTYTX(®) | release Tx FIFO reset
SPI_FIFOCFG_EMPTYRX(®); // release Rx FIFO reset

spi_fifowr_preset((uint32_t)&SPIS->FIFOWR, tx_spi_first_control);
EN9. SPIFIFORIELE
BRRBIRNFT (EEKE/AERITE) | AR TERSPIREIER.

/ send two byte command
SPIS->FIFOWR =

(8-1)<<24 | // byte®
0<<23 | // TXIGNORE
0<<22 | // RXIGNORE
1¢<21 | // EOF
0¢<20 | // EOT
1<<19 | // TXSSEL3
1<<18 | // TXSSEL2
1<¢<17 | // TXSSEL1
0<<16 | // TXSSELe

((tx_ 10n>>o) & OxFF)<«<@; // len, byte®

SPIS->FIFOWR =

(8-1)<<24 | // byted
0¢<23 | // TXIGNORE
9<<22 | // RXIGNORE
1¢<21 | EOF
9<c20 | EOT
1<<19 | // TXSSEL3
1¢<18 | // TXSSEL2
1<<17 | // TXSSEL1
0<<16 | // TXSSEL®

((tx_ 1en>>8) & ©OxFF)<«®9; // len, bytel

E20. &iXZSPI FIFORGEHIFT

LIRSS EHISRESPI Rx FIFORISPI Rx DMAEHE, HIEHBSiHZE T A A+ ESHERBEMA T —
MERRT.

for (i loc = 9; i_loc != GP_SPI_DESCRIPTOR_COUNT; i_loc++)
{
read data from the FIFORD
demo_gp_spi_descriptor[i_loc).src_addr = (uint32_t)ESPIS->FIFORD;
// prepare links for the list
if (i_loc 1= (GP_SPI_DESCRIPTOR_COUNT-1))
{
demo_gp_spi_descriptor(i_loc).link = (uint32_t)&demo_gp_spi_descriptor[i_locel];
}
}
El21. M SPIRx FIFOSHIAYEURE
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prepare DMA configuration/descriptors
spi_rx_count_received_loc = 9;
spi_rx_count_left_loc = rx_len;

spi_rx_descriptor_index_loc = @;

El22. DMAREREFHEIRTTEN

PATASIESPI Rx DMASUETZAEZISRAMEP S X #4Hpnt _rx_array, DMA(EHGIED BB (H X piiiA /=]
EFINEEER RS,
DMARR{HE it & FECE i Tspi_rx_descriptor _count_loc)k{E#H1, FERTBArtibEim MEREEEE,

“do
{ .
if (spi_rx_count_left_loc > 1024)
spi_rx_descriptor_count_loc = 1024;
)
else
{
spi_rx_descriptor_count_loc = spi_rx_count_left_loc;
)
spi_rx_count_received_loc ¢= spi_rx_descriptor_count_loc;
spi_rx_count_left_loc -= spi_rx_descriptor_count_loc;
demo_gp_spi_descriptor[spi_rx_descriptor_index_loc].des_addr =
(uint32_t)8pnt_rx_array[spi_rx_count_received_loc-1];
demo_gp_spi_descriptor[spi_rx_descriptor_index_loc].xfercfg »
1¢<@ | valid configuratior
1¢<1 | 11 reload
1¢€2 | trigger
9<<3 | do not clear gger & e ¢
el | no int A at the end
@S | no B at the end
8<<8 | t transfers
Qcel2 | src: +0
1<<14 | dst: +1
(spi_rx_descriptor_count_loc-1)¢<16; transfe
iT NOT CONe, 400 3 Cescriptor
Af (spi_rx_count_left_loc != 0)
{
spi_rx_descriptor_index_loces;
3
}
while(spi_rx_count_left_loc != @);
El23. DMAEHEERENX

UIMUEERH 7 &E— 1 DMAMERIEE, IEEAFHERI SRR, SEREMINEEAR, FERAPIiRTA,
e, BSB6ISPI TXAIDMA RX,

ANI4170 AR E R A E R R ARIEILIR, © 2024 NXP B.V. BRAZEFS.
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/ make sure INTA not active, update the last descriptor:
/ do not link, clear trigger at descriptor end, enable int A at the end,
// update main descriptor & XFERCFG
DMAB->COMMON[@] . INTA = 1<<dmo_desc_spi_rx_main;
demo_gp_spi_descriptor[spi_rx_descriptor_index_loc).xfercfg =
(demo_gp_spi_descriptor[spi_rx_descriptor_index_loc).xfercfg & ~(1¢<1)) |
1¢<3 | 1<<4;

demo_dma_main_descriptor[dma_desc_spi_rx_main).src_addr
demo_dma_main_descriptor[dea_desc_spi_rx_moin).des_addr
demo_dma_main_descriptor[dmg_desc_spi_rx_moin].link
DMAR- >CHANNEL [dma_desc_spi_rx_main) .XFERCFG

demo_gp_spi_descriptor(@].src_addr;
demo_gp_spi_descriptor(@].des_addr;
demo_gp_spi_descriptor[@].link;
demo_gp_spi_descriptor[@].xfercfg;

// let the DMA ch run

DMA@->COMMON[©@] .ENABLESET = 1<<dmo_desc_spi_rx_moin;
/ let SPI Tx run

spi_tx_transfer_count = @;

NVIC_ClearPendingIRQ(FLEXCOMMS_IRQn);

NVIC_EnableIRQ(FLEXCOMMS_IRQn);

// wait for the DMA A int
while((DOMAR->COMMON[@] . ENABLESET & (1<<dmg_desc_spi_rx_maoin)) I= 8);

El24. SPIRx DMA(EIGECEETH

ATURSE X T SPI TXFIFORYZSHhliT, BARERXFIFO, LUGERRIRAITHZTE. WNERRXFIFOKH, MLZRETXFIFO
hENRATRESHII.
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void FLEXCOMMS_IRQHandler(void)

: uint32_t rx_fifo_vacancy_loc;
GPIO->SET[AUX@_PORT] = 1<<AUX@_PIN;
spi_isr_count++;

if ((SPIS->FIFOSTAT & SPI_FIFOSTAT_TXEMPTY_MASK) |= @)

{ // TXFIFO empty, proceed
ep 1: find out is there any room in the RxFIFO for data to be received?
// step 2: if room available, adjust by 1 for potentially an incoming entry
step 3: write as many entries as possible/available to the TxFIFO without causing RxFIFO overflow

rx_fifo_vacancy_loc = 8 - ((SPIS->FIFOSTAT>>16) & Ox1F);
if (rx_fifo_vacancy_loc != 9)
{ / RX FIFO not full, proceed

rx_fifo_vacancy_loc--;

while((rx_fifo_vacancy_loc != 0) &8 (spi_tx_transfer_count != tx_len))
{ // loop while room left in RX FIFO and not all data sent
if (spi_tx_transfer_count != (tx_len-1))
{ // not the last byte
SPIS->FIFOWR = (uint32_t)tx_data[spi_tx_transfer_count];

}
else
{ // the last byte
SPI5->FIFOWR = tx_spi_last_control | ((uint32_t)tx_data[spi_tx_transfer_count]);
}

spi_tx_transfer_count++;
rx_fifo_vacancy_loc--;
if (spi_tx_transfer_count == tx_len)

NVIC_DisableIRQ(FLEXCOMMS_IRQn);
}// end of not all data sent
} // end of RX FIFO not full AND not all
}// end of RX FIFO not full
}// end of TX FIFO empty

data sent
GPIO->CLR[AUX@_PORT] = 1<<AUX@_PIN;

return;

}
El25. SPITxFIFOFEHEIBIEFRIEN

IXFhSChtE 7T 2 0T LABHR RXFIFORY S HANEIR =S
FEE.

FEEGIMIDMARIR, R, BFIFSPI TXFIFOHRBAIX
M, TXRIREZEMRE TR, 1?%‘*)“5#&728%,

3.3 THREELER
2. SPIDMARRSITIRHAIREARTT SRAONERELL SR

—RIENEW (BB us) |((EMEIREAIE (BAZ: us) BEm (BxXx28) (ffi: ms)
IR 63.88 232 8.8
P IAES 64 187 7.63
fRIRTF 22 199 206 .26
AN14170 AR R R AR R AR, © 2024 NXP B.V. iii%Ff.
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4 ZEig

ANREICETR 7RI ARENERESRSPI+DMARSSEEIRE, SIIEERBERMBFIRE. A, XE5EE
HEREE ] AR IR/ R T SPIRIEES].

FEREUABHANAEIC. BXEZEE, BEESHRMHEINE.

5 XFFXHRFEBaYRA

ARG BEA L T ARIZAIBSD-3-Clause T
2024 BEBITINFE, ERRATRENERT, FLURRIBM I OB S R

(FiCRBRIEN)

1. B RIFBORRE DIARIER, XERMFLITRERR.

2. AT #HBISH R ER DR, DTS/ Bl D AR R R i sh s IS 6 _EAR RIS BA.
XEERMFLAT RERSA,

3. REFLPHEIFA, NMEERRNFIEENERRSSERNMR ARREATE Rt TEPEHET .

RHHRNEENS5E "RRE" B, ARBEAERSETRRERSRE, SEERRTXHEE M
ERRERMRERRIE. EETERT, TeEEMRESRETMERSRS, IMEESS5EYRYE
ERRARMMSHRTIER. B, B, 594 EAMERERIERE (BREFRTRUENBEERS,
(ERRIRL. HUEmRAEFIBmIRAEN ST FEBRE, KTEREGE. MEREERENTH (BERPEHE
fbfRE) &R, BMERFR S A LISSRERIRT R ARG,

6 {EiJhsE

#&®3. (EiTHE

H4ID b2 =) 1568

ANI14170 v.1 202451H25H HIRERRAN
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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.

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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