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1. X C&HIZ

AEZ, UV TALXY T2 00 F—T7x2—ZTSPDE WL H 2 F LY 7 kK
TSPI_TARGET _RECEIVE (Z>WTCit#i L CWE 4, R ZBR T 588, BERHE 21X, 7 n s/ o A
g D&E L U IRV E T,

2. FRE
AR /BE | &
BSP Board Support Package
CG Clock Control and Operation Mode
CRC Cyclic Redundancy Check
DMA Direct Memory Access Controller
Timer T32A : 32-bit Timer Event Counter
TSPI Serial Peripheral Interface
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A WEHTNTOTS5 L
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HmE

TSPl TARGET RECEIVE

SPI i@ {E#RE(Target 215

WBYDY > TIL

5. @R

H>FILY Tk main

Boardik{ZTEE

PORT 324 TSPI DMA Board Support
(LEDSRAT/SHA4T 40LIE) (F=5v k L, Package
(SWiRfFILIE) (ms &1 032) (8 T) (TSPLDMATLE) (k= h;;zzg;w;)
PORT CG T32A TSPI DMA CRC
RUTTS)LEI AR T TSI AU T T S)LEIE AU T TSI ARU T TSIVl ARU T TSIVl
PORT CG T32A TSPI DMA CRC
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6. 4> FILFAH 5L : TSPI_TARGET RECEIVE

SPI i EHERED Target Z 5 MLBISREZ M L C, A1 v T2 F 35 L ZEFEDIRREIC/R Y, 77— %
56 T Z I LED O SMTHEIT 2810 B2 5297 vy 7 T,

6.1. BIE - BIEBEE

BSP_LED_2. BSP_LED_3. BSP_LED_4 # 4T L £,

BSP PSW 1 ##1F4%&,. BSP LED 3. BSP LED 4 %44 L. ¥ —& ¥ A XD F —F 5%ZE L F
T, T—FY A REB2I513E L £, BSP_LED 2 O SATIRBEGEAT - WD A0 B2 £,

SPI read =7 —2354 L7284, BSP_LED 3 Z &7 L £,

Zi55—% ® CRC i & HH L= CRC AR —H D4, BSP_LED_4 #5507 L £,

6.2. ERT HHLRE

FERT HHREIZ FRED LBV TT,
£- Channel ® Port |9 24 CiL. MCU F|AfAEL S REWVE T,

I

jlll

IP FrRIL B
TSPI BSP_TSPI_1 SPI@EERA
T32A BSP_T32A_TIMER_1 48—\ EA4<—FH
(PP?JSPT-SWitch) BSP_PSW_1 ARV bR H—H
BSP_LED 2 EN{ERERR
(PL%FS BSP_LED 3 EJM’E«EE?EFH
BSP_LED 4 EN{ERERR

6.3. AT HFYAH

L) AH BE
GE1) T32A 24 <T—A
Ims SEIZBAR—AIR—A T A+

Gx2) SPI Z{EE|Y) sAH

GE3) SPI TS5 —Z| ) AH

INTDMAATC DMA E{EHRTEIY AH

INTDMAAERR DMA T5—Z|YAH

7 1: SBK-M471 & AdBun-M3HQA D4, ” INTT32A00AC”

E2: SBK-M471 OH4. ” INTSCORX”
AdBun-M3HQA D34, ” INTT1RX”

7E3: SBK-M471 O#4. ” INTSCOERR”
AdBun-M3HQA D34, ” INTT1ERR”
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6.4.aAv74L—3aY
ay 74— g VERE

avo49L |, = BEE 5
—>ay /7 L ERE (T4 E) i
T—A 4 X(BAIL: byte)
— « | BSP_DATA LENGT (£ 1) BSP_CHK_CODE M
T—E2HA4X - - 12 — e T "
H EICKYENTIYEDLY F
To
BSP_CHK_CODE_CRC16.
ZEa—F BSP_CHK_CODE BSP_CHK_CODE_CRC16 | BSP_CHK_CODE_CRC32 A%
Y B & ATEE
BSP_FIFO_MODE,
HAE FllE g%Fé—REQUEST—M BSP_FIFO_MODE BSP_DMA_MODE A%
Y EBZAEE
SZAEFill BSP_RX_FILL_LEV R
DAL EL 4 TSPIXCR2 M RIL [ZEXE

7E L : BSP_CHK_CODE_CRC16 M54 12 byte
BSP_CHK_CODE_CRC32 D4 14 byte

6.5. 4—3F LY 7 FHAH
R AE L,

6.6. DMAC B{EERTE
FOEN A L iR — R

RE BRENE
HEER TSPl K54 /3—H 50 DMA BER(FIFO LAJLIZ & B ER)
BREE— K U VERE/BL ) — < )LERE

F v RVHIET — Z - iRk T — Ni%E [DMAChnlCfg]

BE BERE

BRESET FLRDA VYA |00 : [1byte]

BEXT 214X 00 : [1byte]

BETLT7 KLADA VYAV [11: 429 1) AV b
BERTT—2H14X 00 : [1byte]

7—ErL—23 Y

0000 : [1 ElEREE]

ETRe Ik Ox00B : [12 [EI(BSP_DATA_LENGTH)]
DU IVERERRTE 0: [Fx—VERETIXELD THRER]
X E— R 001 : [Eifii/ —< JLERIX]
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7. 7974 E574HK

7.1. main

BSP#IRHE
bsp_initialize()

variabl e#JRHE
variable_initialize()
Application#IH#H{t
application_initialize()

v
LED2,3, 43447
bsp_led_turmn_off(&instance.led_port[1])
bsp_led_turn_off(&instance.led_port[2])
bsp_led_turn_off(&instance.led_port[3])

FAI—RI—h
bsp_t32a_timer_start
(8instance.timer)

[BSP_FIFO_MODE&E]

[FIFO_SET Ot 2]
(PROC_FIFO_RECV)

[FIFO_IDLEZC1ZR]
(PROC_FIFO_IDLE)

SHEEH
v

[ZiEXRH)]

k.

L]

[FIFO_S2{s#2 T IOz X]
(PROC_FIFO_FINISHED)

k.

[RIMEDSWHEE D TS ]

[RSWOIUELHET]

E

2F—H REH
nstance.bsp._tspi.receive.stal
e = BSP_RECV_IDLE

RF— AEH

t | | instance.bsp_tspi.receive. stal
e = BSP_RECV_IDLE

TSPIYIRE

(

J(

A
FIFO_IS5—J OERICHE
proc = PROC_FIFO_ERROR

A
FIFO_2{ET 7O RICE;
proc

E
= PROC,FIFO,FINISHED]

TSPI{E
tspi_receive(&instance bsp_ts
pi.tspi, &_info)

ART—4 XEH
instance.bsp_tspi.receive. stat
e = BSP_RECV_RUN

TSPIRT—4 REiG
it tspi_get_status(&instance.bsp
__tspi.tspi)

[FIFOICZE2730]
[FIFOICZE= 3]

[Z{EEEP]

[ZEBIEFIE]

TSPIFLE
tspi_stop(&instance.bsp_tspi.t
spi)

TSPIEIIAHIRIE
bsp_tspi_rx_int_disable()

FIFO_B{E5—5tBTOERX
C:
proc = PROC_FIFO_CMP

[T5—-TOtz0Ba]

Application#$ T/AE
application_finalize ()
BSPHE TILE
bsp_finalize()
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T
[FIFO_REF—9HBTOER]
(PROC_FIFO_CMP)

T
[FIFO_T5—T70tX]
(PROC_FIFO_ERROR)

[
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

BSP_CHK_CODE != B!

P_CHK_CODE_CRC16]

CRC16MCRCL R F 5l
OBE

CRC32MDCRCL SR ME(l
DRE

TSPIBAHZE
bsp_tspi_rx_int_disable()

v

CRCL SATHE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL _
16

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL _
32)

CRCL SR FRIE -
REG. CR/CrYP set FIFO_IDLET DR [CEE
(TSB_CRC, param) proc = PROC_FIFO_IDLE
REG_CRCCLC_set

LED3 T4
bsp_led_tum_on

(8instance.led_port[2])

BEF—IEYH
work =

((work << 8U) |
((uint32_t)*ptr))

(BT —9KRHEEDBE]

[BESREIER % 4 1=

CRCANFT—FRE
REG_CRCDIN_set
(TSB_CRC, work)

[£7—5HEER T OBE]

3]

[F—5H1Z % 4 =2]

[F—9942%4=1]
v

F—5HAZ % 4 = 3]

CRC/\SA—SRE
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

CRC/TS.

param.dbi
REG_CRC_DBIT_16bit
param.cfmt = reg

—IBE CRC/(SA—FRIEL

it = param.dbit =

REG_CRC_DBIT_16bit
param.cfmt = reg

! |

]

CRCL SR TBIE

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

(TSB_CRC
REG_CRCI

CRCL SRYME
REG_CRCTYP_set

(TSB_CRC, work)

CRCL S FBEL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

, param)
DIN_set

F—994X %4 =0]

CRC/\SA—FETE2
ram.dbit =

m.
REG_CRC_DBIT_8bit
param.cimt = reg

CRCL SRBIEL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

CRCEHERERENS

val[0] =

REG_CRCCLC_get(TSB_CRC)
val[1] =

REG_CRCCLC_get(TSB_CRC)

[BSP_CHK_CODE !=
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

BSP_CHK_CODE_CRC16]

BET
(CRC_16)

REF
(CRC_32)

[BiEF—oREEL]

[EfE7—

5 ®350]

[LEDDSY 1= 1]
[LEDDZY = 1]
Y
LED2 SHiTALE LED2 sRiTiLIR —
FIFO_IDLEJ CHZ R ICIE
bsp_led_turn_off bsp_led_turm_on proc = PROC_FIFO_IDLE

(8instance.led_port[1])

(&instance.led_port[1])

]

FIFO_IDLEY Ot R (CBE
proc = PROC_FIFO_IDLE

LED4 sTRLE
bsp_led_tum_on
(8instance.led_port[3])

TRETOERLBH

(defautt)

[DMA_IDLEZ O]
(PROC_DMAC_IDLE)

swing
bsp_sw_task

(8instance.sw_port[i])

[RIMBDSWHTE S TLB]

E3
S

@
Pn
i
®
7]
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[DMA_2{5F—5HBT O]

[DMA_E1EE T JOEA]
(PROC_DMAC_CMP)

[DMA_ZET0ER] \
(PROC_DMAC_FINISHED)
L 2

(PROC_DMAC_RECV)
Y

TSPIRT—%5 B8

DMAZIAGFFA]

[EET OuRLSH
(default)

[DMA_T5—J0t]
(PROC_DMAC_ERROR)

TSPIfEIE

tspi_get_status(&instance.bsp
_tspi_dma.tspi_dma super)

bsp_dma_int_enable()

[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]

TSPIDMAZ{EIE

- - CRC16MCRCL SR F7EfE
bsp_tspi_dma_receive DBE

CRC32(MDCRCL SR TNl
DERTE
t_disable()

(8instance.bsp_tspi_dma)
[BfERTT]—

CRCL SRATH/E
REG_CRCTYP_set
(TSB_CRC, param)

CRCLSATH/E
REG_CRCTYP_set
(TSB_CRC, param)

DMA_IDLEJ O RTHE
proc = PROC_DMAC_IDLE

LED3 saToLg
bsp_led_turn_on

(8instance.led_port[2])

[®fE=T] REG_CRCCLC_set REG_CRCCLC_set
(TSB_CRC, (TSB_CRC,
REG_CRCCLC_DEFAULT_VAL_ REG_CRCCLC_DEFAULT_VAL_
16) 32)
[{Em8TIh] <+ I
{E5RE] [R{EBHFP]—
DMA_R{ERTIOERI(CRE
proc =
PROC_DMAC_FINISHED [SHEDEEIL] [2BET KR

BEF—IEYH
work =
((work << 8U) |
((uint32_t)*ptr))

DMA_IS—JOtRICHRE
proc = PROC_DMAC_ERROR

(EFIFOZE
[EFIFOZ] CRCANF—FRE
REG_CRCDIN_set

)

RC, w

TSPIfLE
tspi_stop(&instance.bsp_t
spi_dma.tspi_dma.super)

[&7 5B T OHE]

[HEsZER

% 4 1= 3]

<

(P59 %4a=1]

T T
[F—984X % 4=2] [?—Sﬁ{j( % 4 = 3]

CRC/\SA—THTE
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

DMA_R{EZ BT OER
fire

CRC/\SA—STE
param.dbit =
REG_CRC_DBIT_16bit
param.cfmt = reg

CRC/\SA—TBEL
param.dbit =
REG_CRC_DBIT_16bit
param.cfmt = reg

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

proc = PROC_DMAC_CMP * * *
CRCL SR YEE CRCL SR IHE HEL

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set

(TSB_CRC, work) [7*91)‘6(]X % 4|

CRCI\SA—58E2

param.dbit

REG_CRC_DBIT_8bit
param.cfmt = reg

CRCL-SIRSBEL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

CRCEH &SRS

val =
REG_CRCCLC_get(TSB_CRC)

val =
REG_CRCCLC_get(TSB_CRC)

[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

[BSP_CHK_CODE != B

P_CHK_CODE_CRC16]

bsp_led_tum_off
(8instance.led_port[1])

REF—IHRDERIEN REF—IHRDERIEN
(CRC_16) (CRC_32)
[BiE7—9RHHD]
. DMA_IDLEZ Ot R [CHE
[LEDTSY = 1] [LEDT ST 1=1] proc = PROC_DMAC_IDLE
v
LED2 jH{TIE LED2 stTinE LED4 sRyT4LE

bsp_led_tum_on
(8instance.led_port[3])

bsp_led_tum_on
(8instance.led_port[1])

DMA_IDLE Ot X| E
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7.2. 81YAH

1ms&A I —EIDAHFUHL IO~

1msT & (CERAHFRE
irg_timer()

!

BSPDIRQ/\> RSEFUHY
bsp_t32a_irq_handler(&instance.timer)

!

RS54 )DIRQ/\> RSZFUIHT
t32a_timer_IRQHandler(&p_instance-
>t32a_init.t32a)

l

[ IA—YEBRDIRQ/\> RSEWUHYT ]

DMASRRAR T & DIAGHIFUH LT O—

DMASERAE T EIAH T
irg_dmac_done(i)

}

RS54 ){DIRQ/\> RSZIFUIHT
dma_irq_handler(instance.bsp_tspi_dma
.tspi_dma.init.p_obj, ch)

!

KSA/ADIRQI\> KSEWUHT }

rx_transfer_done(p_obj->ch[ch1.id,
TXZ_SUCCESS)

v

I—YERDIRQ/\> RSZFUIHT

DMAMRE TS —&|DIAHFUH LT O—

DMASET S —&AHFE
irg_dmac_err()

|

RS1)\DIRQ/\> RSZFUIHT
dma_error_irg_handler(instance.bsp_tsp
i_dma.tspi_dma.init.p_obj)

v

KSA/ADIRQ\> KSEIUIHT
rx_transfer_done(p_obj->ch[i].id,
TXZ_ERROR)

!

I—YERDIRQ/\> RSEFTHYT

TSPIR{EEIDIAHFUH LT O—

TSPIChxR{EEAHRE
irq_tspi_rx()

)

I—-YERDIRQ/\> RSEFTHT
receive_handler(&instance.bsp_tspi.tspi)

TSPITS —&IDRAHFUH L IO~

TSPIchxIS—EliAHFE
irq_tspi_err()

v

TSPITS—OU7
tspi_error_clear
(&instance.bsp_tspi.tspi)

v

REATF—YRRE
instance.bsp_tspi.send.state =
BSP_RECV_IDLE

v

RERT—HARE
proc = PROC_FIFO_ERROR

M471:x=2
M4l4:x=0
M3H:x=1

M471:x=2
M4L4:x=0
M3H:x=1

timer_interval_handler

TickEA > OUAS B~
hal_inc_tick()

[T32ADENEIE > TL\B]

BSPDSW/\> R5%
FUHT

bsp_sw_1ms_timer_handl
er(&instance.sw_port[i])

[&SWOIIETET]

[RIBDSWHSH BIHE]
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receive_handler(BSP_REQUEST_MODE = BSP_FIFO_MODE)

TSPIXSRL R4~ —EHYS
tspi_get_status(p_obj)

[RiERTISY : #E%T] [RIERT ISV 1 12L]

tspi_rxend_clear(p_obj)

[ BESTISHIUF j

<
<

A

R{EFIFOEIDAF
239097

tspi_rxff_clear(p_obj)

!

{ S{EFIFO FillL NLENS ]
.

rvl = (status &
SPI_RX_REACH_FILL_LEVEL_MASK)

[S4EFIFO FillL AL > RAME]  [S4EFIFO FillL AL = RAME]

324SFIFO FillL~NJL
BRAMEICER
vl =
p_obj->receive fifo_size

<&
<

Y

[BZFIFO FillL AL > 0] [BHEFIFO FillL~JL == 0]

»
L

[i < B4EFIFO FillLNL] [i = Z4EFIFO FillL L ]

RET—IME
p_obj->receive.info.rx8.p_data[ p_obj->receive.rp] =
(uint8_t)(tspi_get_dr_data(p_obj) &

[i4+] TSPI_DR_8BIT_MASK)

BEFT—HIBAOUAS
p_obj->receive.rp += 1

[REERAT—HR = RfEF] [RERAT-HR = REHLH

(&5 —5Eh—

(&7 —52ExT]
\

RERT—H RHE
instance.bsp_tspi.receive.s
tate =
BSP_RECV_SUCCESS

<
<

) 4

()
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8. WETREE
Revision B f+ ZRnH
1.0 2025-01-20 |#0hk

11

2025-10-30 |6-3 AT &I YA

M3H fE &I Y 5A & % B 5D
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BamyYEkHhEOBREND

MBASHIEZBLIRZEZO SR L VTR SHZ LT %4 L nE4,
AgphclfisnTcnanNn—FKoxz7, Y7 MV ZTBLIOVATLAEZLUT TREG ) EvinET,

KRBT D160, KEBOEENAEIL, HiOERLREICI YV TERLICEESND ZLBHY £7,

RIS & D B0 HERATOKH 2 LICKEROBHERZ R C £, o, XFEICL D LEOFEROKR 215 T
KGR ZEHERT 256 TH, AR OERZINATZY HIFRLZYD LT ZEN,

AR, BEMEOR IO TWET A, R - 2 b L — DRI RICRREE) FE 71T E T S 55 0
b0 FET, ARG E ZEAESGA . ARG OBEROKIRIZ LD Ad - K - HMERREINDZ LR
WEDIT, BEROEMEIBNT, BEHEDON— YT « VT MUY « VAT LILERZERGH 21T 5
ZEEBREOLET, B, &EFRBIOMERICE L T, ARSI A RFTOER OREE THEE, 57—
By—h, TTVr—ray/—b, HERGHEEN R T v 772 8) BXOKRREAEH S5Ok
FLIE, BMESIER S 2 THERO L, It TLEE W, F2, ERERR SiIciof g T — 4,

X, 72 CIORTHINORNE, 7aron6, 73 ) XLFOMSHEEGIZ: 8 OFERZ2HE T 554815,
BEROBGFMB LN AT AL THSIZIHE L, BEROE(LICH W TEH TG 2l L T 7230,

ABLEIE, BRNCE WG - (BEMENER S, £ O ECRAEEN N - RIS fEE R KT AN,
MR PEEZ 5 & Z 32, b L ISHRICEA R EELZ KT T RO S Hiss (LUFRRERR”E W
) IHHESND Z LIFBERESNTOERAL, FiEb SN TWER A, FEHRICITR I BIERES, it

72« P, ERESE (SR TERLS) L B - ke, ST - ROEkER . ZIE(E SEER. AR - B
RS, SRR, FREEE. REMERSR R ENEENE TR, KEEHIERNC T 5 Hikix
rEEd, BEHBRIERASNESGAICE, Yo BEEzAaVERA, B, MLt EROF

T, 721324 Web 4 FOBWEDE T+ —L0bBMWEDEIZE N,

AL 2, AR OES, RAEOHSICE Y, BGE, I, Rot2fES L Th 2/ nCER 4252 L3 T
TEHEA,

AREEHZHGH L Th 2 8dfriE i, ®ihOEMENME - IS 2B 27200 b 0T, TO/MMICE L TY4t
e OVE =8 DI PEMET DA DOHERNT X4 D RAE £ 72X FERHEDRTHE 21T 2 b DO TIEH Y £H A,

B, FEIC K DR E 7T BERR & UEDPEE LIARER 2R Y Gikid, AR KON @I
LT, BRI B BURIIC b —YIDRGE BEREEMEDRTE, RASIEDRE, $5E H FI~DO B EDRIE, 1F#O
IEFEPEDPRRE, % =& OMEMOIFRERIEZ ZL ZHUCIRL 2, ) 2L TEY £HA,

AR, EIAERHIBE SN TO L EINE#E . REMERGOREFO RN, EHEMHOAR, H5\
TZOMEEAEO AN THEALRNTSEI, 72, WHICBEL TiE, HERERSNEESE] |
CrEdm AR % B MHBEEESZET L, ThOoDEDD & ALY BBERFHE1T>T
<TEEW,

ABLL D RoHS A2 £ G- E £ L TR AN LU EER O TRV abESZE N, A
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