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6.2. fEF9 S HLEE
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7. 79T14ET74H

7.1. main

BSP#IAHE
bsp_initialize()

variabl efJRfHE
variable_initialize()
Application#IHHt
application_initialize()

v
LED2,3,444T
bsp_led_turmn_off(&instance.led_port[1])
bsp_led_turmn_off(&instance.led_port[2])
bsp_led_turn_off(&instance.led_port[3])

HAI—2H—h
bsp_t32a_timer_start
(8instance.timer)

<'f

[BSP_FIFO_MODEE]

[FIFO_B{ETC1E2]
(PROC_FIFO_RECV)

<

[FIFO_IDLEZ Oz X]
(PROC_FIFO_IDLE)

[ZEXRH)

k.

(]

k.

[FIFO_S2{s#2 770t R]
(PROC_FIFO_FINISHED)

k.

SswinE
bsp_sw_task
(8instance.sw_port(i])

[RALEDSWHHES T3]

[SWORIEHET]

TSPIBEAH A
bsp_t it_enable() i

RF—5 REHH

nstance.bsp_tspi.receive.stat instance.bsp_tspi.receive.stat
e = BSP_RECV_IDLE

RF—H B
e = BSP_RECV_IDLE

[ TSPIYRGE

J(

proc = PROC_FIFO_ERROR

proc = PROC_FIFO_FINISH

A A
FIFD_IE—D’EH:Z(ZEE] [FIFo_ﬁasﬁntzl:ie

:)
ED

tspi_receive(&instance bsp_ts
pi.tspi, &r_info)

RF—5 XEH
instance.bsp_tspi.receive. stat
e = BSP_RECV_RUN

TSPIZF—4 RERi&
it tspi_get_status(8&instance.bsp
_tspi.tspi)

[FIFOICZ=ERL]
[FIFOICZ2& 3]

[Z{EEEP]

[EZEBIEFIE]

tspi_stop(&instance.bsp_tspi.t
spi)

TSPIZIIAHIRIE
bsp_tspi_rx_int_disable()

FIFO_B{E5 LB OEX
5%
proc = PROC_FIFO_CMP

[T5—-TOtz0Ba]

Applicationf& THLE
application_finalize ()
BSPHTLE
bsp_finalize()
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[FIFO. BIOEX]

_B{ET—
(PROC_FIFO_CMP)

[Fro_T5—ux) | PREZOERLH

(PROC_FIFO_ERROR) (default) [ pva 1DIETCHZR]

[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

[BSP_CHK_CODE != B!

P_CHK_CODE_CRC16]

CRC16MCRCL R BE(l
OBRE

CRC32MDCRCL A& IE(l bsp_sw._
DRE

TSPIBIAHZE
bsp_tspi_rx_int_disable()

CRCL SATE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set.

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL
16)

CRCLIRAIBE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

FIFO_IDLET DR R [CE4E
proc = PROC_FIFO_IDLE

LED3 s/TILE
bsp_led_tum_on

(TSB_CRC,
REG_CRCCLC_DEFAULT VAL
32)

L

(8instance.led_port[2])

[FEF —IKHER]

BEF—SEYH
k

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

(BT —9KRHEEDHE]

[FERREIS % 4 = 3]

CRCANFT—F8E
REG_CRCDII
(TSB_CRC, work)

(27 —5HERw T DBE]

[FERZEIE % 4 1= 3]

=
S

)
Pn
i
®
7]

[F—994Z%4=1]
v

I _
[F—5H1Z % 4 =2] [F—591Z % 4=3]

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

CRC/\SA—FREL
param.dbit =

CRC/\SA—SBIE
param.dbit =

REG_CRC_DBIT_16bit REG_CRC_DBIT_16bit
param.cfimt = reg param cfmt = reg

I

| |

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

CRCL IR RE CRCL I &BEL
REG_CRCTYP_set REG_CRCTYP_set
(TSB_CRC, param) (TSB_CRC, param)
REG_CRCDIN_set REG_CRCDIN_set
(TSB_CRC, work) (TSB_CRC, work)

F—5Y1Z % 4=0]

CRC/\SA—SEE2

param.
REG_CRC_DBIT_8bit
param.cimt = reg

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

CRCHHEFERENS

val[0] =

REG_CRCCLC_get(TSB_CRC)
val[1] =

REG_CRCCLC_get(TSB_CRC)

(!
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

BSP_CHK_CODE != B!

P_CHK_CODE_CRC16]

BET-
(CRC_16)

2EF
(CRC_32)

[BlET—5RERU]

[LEDDZY = 1]
v

[#E7—FREHD)

[LEDDSY 1=1]

LED2 SHiTALE
bsp_led_turn_off
(8instance.led_port[1])

LED2 sRiTiLR
bsp_led_turm_on
(8instance.led_port[1])

FIFO_IDLET O R CHE
proc = PROC_FIFO_IDLE

FIFO_IDLEY O R (CBE
proc = PROC_FIFO_IDLE

]

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

Swi

(8instance.sw_port[i])

(PROC_DMAC_IDLE)

;)
task

[RIMBDSWHFE S TLB]
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[DMA_2{EETI0O0T2]
(PROC_DMAC_FINISHED)
v

TSPIRF—% X8
tspi_get_status(8instance.bsp

d [DMA_B{E7 0t X]
(PROC_DMAC_RECV)
Y

DMAEIAGFB]
bsp_dma_int_enable()

_tspi_dma.tspi_dma.super)

TSPIDMAR{SL18
bsp_tspi_dma_receive v

(8instance.bsp_tspi_dma)
>_[§Ex%7]_

[#E=T)
) v
>—[§z§mw1—
DMA_R{E¥TIOLRICRE
proc =
PROC_DMAC_FINISHED (B ER S ]

DMA_IS—JOtRICHE
proc = PROC_DMAC_ERROR

[ZfE7—5H]—

[ZSFIFOZ]

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

DMA_B(EF—IHBT R
R

c
proc = PROC_DMAC_CMP

[DMA_Sfe5 —FItBT OEA]
(PROC_DMAC_CMP)

[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

CRC16MCRCL SR FHHEME CRC32(MDCRCL SR FRENE
DHE DBE
CRCL SRYBE CRCL SRYRGE

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

REG_CRCTYP_set

(TSB_CRC, param)

REG_CRCCLC_set
(TSB_CRC,

REG_CRCCLC_DEFAULT_VAL_

32)

I |

B_CRC,
REG_CRCCLC_DEFAULT_VAL_
16)

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

[HEEZEIER % 4 1= 3]

(&7 —HRR T DBA]

r .
[DMA_T5—F0tz) DR/ CIERBSH
(PROC_DMAC_ERROR) (default)

TSPIfEIE

DMA_IDLEY Oz R [CHE
proc = PROC_DMAC_IDLE

LED3 /T2
bsp_led_turn_on
(&instance.led_port[2])

T T
[F—5YAZ % 4=2] [F—5YAZ %4 =3]

[F-59AL % 4=1]

CRCI\SA—SR/TE
param.dbit =
REG_CRC_DBIT_16bit
param.cfmt = reg

CRC/(SA—FHEL
param.dbit =
REG_CRC_DBIT_16bit
param.cfmt = reg

CRC/\SA—87E
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

v v v
CRCL SZ&HIE CRCL SZSBIE CRCL S &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)

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

CRC/\SA—T8E2
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

SATB/EL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

[F—584X % 4
=0]

CRCHERREE
val[0] =
REG_CRCCLC_get(TSB_CRC)

val[1] =
REG_CRCCLC_get(TSB_CRC)

BSP_CHK_CODE != B

i P_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

Y

BET—REHERIEH BTSRRI
(CRC_16) (CRC_32)
E7—IREIU] YRFH0]
S DMA_IDLEY DA
[LEDTSY = 1] L7 1= 1] proc = PROC_DMAC_IDLE
¥
LED2 jHITIE LED2 siTinig LED4 SUTILE

bsp_led_tum_off
(8instance.led_port[1])

bsp_led_tum_on
(8instance.led_port{1])

bsp_led_tu
(&instance.led_port[3])

m_on
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DMAIRX TS — & DIAHFUH L TO—

1msHA I —EDRAHFFHL IO~

irg_timer()

l

[ BSPOIRQM> KSEFUHT ]

[ 1msT & [CHIABRE ]

bsp_t32a_irq_handler(&instance.timer)

l

RS 1)IDIRQ/\> RSZHUIHT
t32a_timer_IRQHandler(&p_instance-
>t32a_init.t32a)

l

I—-YERDIRQ/\> RSEFUHT

DMASREAR T &I DIAHIFUH LI O—

DMASRRIE T EIAH T
irg_dmac_done(i)

}

[ KS4/ADIRQ\S KSEWUHT J
d a

ma_irg_handler(instance.bsp_tspi_dm:
.tspi_dma.init.p_obj, ch)

¥

RS A )(DIRQ/\> RSEBUHY
rx_transfer_done(p_obj->ch[ch].id,
TXZ_SUCCESS)

i

A—YERDIRQ/\> RSEMUHT

DMARR TS —ElAHFE
irg_dmac_err()

|

dma_error_irq_handler(instance.bsp_tsj
i_dma.tspi_dma.init.p_obj)

v

KS1ADIRQI\> KSEWUHT }
p

RS A )IDIRQ/\> RSEBUHY
rx_transfer_done(p_obj->chlil.id,
TXZ_ERROR)

!

IA—YERDIRQ/\> RSENFUHT

TSPIZ{EEIDIAHFUH LI O~

TSPIchxZ{EZAHFE
irq_tspi_rx()

)

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

TSPITZS —&IDAHFUHELIO—

TSPIchxIS—EliAHFE
irq_tspi_err()

v

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

¥

RERT—HAEE
instance.bsp_tspi.send.state =
BSP_RECV_IDLE

v

FEERT—HABRE
proc = PROC_FIFO_ERROR

M471:x=2 M471:x=2
M4Ld:x=0 M4L4:x=0
M3H:x=1 M3H:x=1

timer_interval_handler

[T32ADBENEE D TNB] ]

TickEA >OUXY
hal_inc_tick()

A 4

BSPDSW/\> RS5%&
YT

bsp_sw_1ms_timer_handl

er(&instance.sw_port[i]) [RUNIBOSWHSH BI5E]

[&SWOIETET ]
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receive_handler(BSP_REQUEST_MODE = BSP_FIFO_MODE)

TSPIXSRL R4 —ERYS
tspi_get_status(p_obj)

[RERT ISV : BiE% 7] [BERTISY : 2U]

( BESTISIIUT j

tspi_rxend_clear(p_obj)

&
hl

Y

Z{EFIFOEIDiAH
I500U7
tspi_rxff_clear(p_obj)

v

[ S{EFIFO FllL ALES J
.

rivl = (status &
SPI_RX_REACH_FILL_LEVEL_MASK)

[BHEFIFO FillL AL > BAME] [BEFIFO FillLAL < BAfE]

2{SFIFO FilILNL
BRAMEICERH
rvl =
p_obj->receive fifo_size

<
<
4

»

[Z4{EFIFO FillL L > 0] [Z4{EFIFO FillL L == 0]

>

RET—INEG
p_obj->receive.info.rx8.p_data[p_obj->receive.rp] =
(uint8_t)(tspi_get_dr_data(p_obj) &
TSPI_DR_8BIT_MASK)

v

REFT—IBAOUAS
p_obj->receive.rp += 1

[i++]

[i < Z4{EFIFO FillL L] [i = B4{EFIFO FillLNL ]

[RIERT—HRX = Rfeh] [RERT—HR = B{EPLIN
[£F7 —5F{Eh]—

(27— 9RET]
v

RERT—H RHE
instance.bsp_tspi.receive.s

tat
BSP_RECV_SUCCESS

&

) 4

@
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8. WETEE

Revision

EESS

EEIEH

1.0

2025-01-20

HIRR

1.1
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6.3 i 2KV AL

M3H % VAL B

1.2
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8BS EY B EoBEW

MRS HR LB L OZEDOFE4E2 5 NCERE-A LT 44 S vnET,
RERHIBEH SN TWAAN—RyZT, Y7 M7 BILOVATAEZLT RG] EvnET,

AREZBT D IE 8% . AEROBHRARIL, HEFOESR LI TERLICEEIND I LBHY 7,

WEIZL DY OFERIOAE R LICAREROIRHERZ U E T, £/, LEIZ L D2 UL0FTRIORE 5T
ARER AN T 25ATH, REHARICUEEEZMZ70 ., HIBRLZD LN TL &0,

WX AE, (FEMEOR EICED TWET R, P8R - 2 b — VRIS ER F 7 XS A 5 A
HVET, ARG E THEAEEA T, AR OBRIEROHEIC ;Dié ik - %Fﬂﬂiémé LD
WE I, BEHOEEIZBW T, BEEONN—Fyx=T - /7%&z7 VAT MILBERBELEFH T
_t%k%wbiﬁ 7B, REHB X OMEAICEE L Tk, A %?éﬁﬁ®%$($§ﬂ HikE, 7—
Bo—h, TTVr—var/)—h, #%%hﬁﬁﬂyP7y7@5)%i@$@%ﬁﬁ%éﬂé%ﬁ@ﬁﬁ
FREAE ERESLAE L 8 & THERR O TS T EE W, 2, LR SicRREoR T — 4
X, F#pEIRTHT2NE, 7m77A T3 X NF OGS FEIEEEZR EOFREFERT 5581
kﬁ%®%%$@ki@/27Aé%T+A CRHE L. BEHEOETIZ kwfﬁmﬁf%ﬂmbf<téw

ZKJ L RSO EE - RS ER S, it 1XZ OB FECIRET 2N A - HIRICEE % RIT TR,
jt?iﬁﬁﬁt?éi%él“ét TN, b L IIHSCRA B2 LETR—AOH 285G (UUT “SrEfg” &
b‘?) RSS2 LIFEMSTWERAL, T%.:E?béhfb\it‘/u FrE IR I3 R- ) PRIE R 2 A
Ze - FHIMERR. RS (EaiERiigay) | U - iﬁuﬂé’rﬁ% . BB e EVE RN, ARERHI A
%'J;uaﬁz?éﬂ%_ IFRE £, FrEHE Jﬁﬂﬂéht :r LT -UORELZAVEE A, ok, G
TUHEZERA T, Foi3 2tk Web 1 I\@kF'EJb\/\zth7zL LB BEHVEDEIIZE N,

Az, EWSoES, RBAILRCHFICE Y, JiE, A kee ks T /REGICHEA$ 5 2 & iET
T EEA,

AREEHZHGH L Th 2 8 iE i, ®ihoEMENME - IS 2B 27200 b 0T, TO/MMICE L TYU4t
e OVE = DI PEMEZ DAL DOHERNT X4 D RAE £ 72X FERHEDRTHE 21T 2 b DO TIEH Y £H A,

Bk, FHEIZK DM EL iio‘”‘é:%& YHBEE LARERR2WIRY | kg, AR KON @I
T, WIREGIC S BURINIC b —YIORGE (BEREBMEDIRAE, MantEDMRTE, F7E BRI~DEBORIE, FHD
IEREPEDIRFIE, %—%‘OD%%IJ@}FFET%%E%@Uﬁ::}’WCBE%&I/‘O ) ZLTEY EHA,

AR, FREAEEHIEE SN TV A HEINERZ, KREMELSOREZEORN, EFHAHOHEN, 50
TFOMEREHAROBTHALZW T ZEW, £72, WHEICEBEL X, HMEABROSEE S |
CkEE R %, BAL2HMHEEESZESTL, TNODEDD & ALY NE R FRiE21T-> T
<TEEN,

AR O ROHS A7 £ FEAIC D& £ L TR AN L E RO E TRV abECZE N, Al
s D ZRERICER L TR, FEOWEOEA - M Z B9 % RoHS FEm 55, W H & % BRETBIEIE S & T4 AL oD
b DD DEFITHEET D LD THEHLSZE W, BEED DN DIEF BT LN LIV A LR EICH
LT, YE—UoBRELAVDIRET,

RZTNAR&AM—2HFREH
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