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MCU FIFIZRIAE: “H > F A0 E 0 AL —E” 2B E 1,

64.a>74L—>3Y
ay 74— a VERE

avIo445L

BREfE

\ = H

—Y3y /7 FERA (FIA4ILF) B
T—A2 YA X (B byte)
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7. 79T14ET74H

7.1. main

BSP#IHHE
bsp_initialize()

v

variable#l#it

variable_initialize()

v

Application#If#{t
application_initialize()

)
)
)

¥ bé&ﬁ&]—;

IS—JOLRICHE
proc = PROC_ERROR

[%J]ﬁﬁ'fltﬁﬁlb]

LED1,3,43H4T
bsp_led_tum_off(&instance.led_port[0])
bsp_led_tum_off(&instance.led_port[2])
bsp_led_tum_off(&instance.led_port[3])

)

)

HFAI—R5—h
p_t32a_timer_start(&instan

bsp_
ce.timer)

[BSP_FIFO_MODEZ&7E]

[FIFO_Sef2 T 7Ot X]

[FIFO_2%~ hJOEX]
[FIFO_IDLET O] (PROC_FIFO_START)
(PROC_FIFO_IDLE) .

TSPIZIAFHRFA]
bsp_tspi_rx_int_enable()

<
<
h 4
swinE \ 4
bsp_sw_task(&instance.sw_p _
ort[i]) TSPI#IRAEEE

[FRAMEDSWHTED TLB]
A
TSPIR{E
tspi_receive(&instance.bsp_ts
pi.tspi, &r_info)

[FIFO_S{E700tR]
(PROC_FIFO_RECV)

(PROC_FIFO_FINISHED)
h 2

TSPIZRF—% ZER{S

tspi_get_status(&instance.bsp
_tspi.tspi)

[B{ERF— 5 2]

=
[BERF— 5 R%KH] [=E]
[FIFO(Z
ZERU]T

REATHRRE
instance.bsp_tspi.receive.s
tate = BSP_RECV_IDLE

RERT—IRRE [FIFOICEE 450

instance.bsp_tspi.receive.s

(

FIFO_2{B T O RICEE
proc = PROC_FIFO_FINISHED

[2SWOIIENHET]

REAT-HIRARE
instance.bsp_tspi.receive.s

tate = BSP_RECV_RUN

FIFO_R{ET O R ICHE
proc = PROC_FIFO_RECV

( )

tate = BSP_RECV_IDLE
(S F ]
FIFO_IS5—JOERICEE
proc = PROC_FIFO_ERROR [Z{=BFELE]
TSPIELE
tspi_stop(&instance.bsp_tspi.t
spi

TSPIZlAGSE

bsp_tspi_rx_int_disable()

FIFO_R{E7—ILBTOER
ICEE
proc = PROC_FIFO_CMP

' C

[If—jl]vtlﬂ)i%é]

Application#& THLE
application_finalize ()

'

BSPHETALE
bsp_finalize()

)
)
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[FIFO_Zs7 —9HBI O]
(PROC_FIFO_CMP)

[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

CRC16MCRCL SR FERENE CRC32MDCRCL SR TR EfE
DERE DIERE

CRCL SATEE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

CRCL SATEE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL_
16)

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL_
32)

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

[&£FT —9KRHERDHE]

[HERREIE % 4 = 3]

CRCANF—IBE [HEEREI % 4 1= 3]
RE RCDIN_set
(TSB_CRC, work)

[£7—9HZT T DHE]

[FEETOzRUN

(default) - oA 1DlETCHER]
(PROC_DMAC_IDLE)

T
[FIFO_T5—70tX]
(PROC_FIFO_ERROR)

TSPIfZIE
tspi_stop(&instance.bsp_t
spi.tspi)
k2]
task
TSPIEIAHRIE port{i])
bsp_tspi_rx_int_disable()
[RAMEDSWHE D TLB]
) 4
[ESWOIEET]

LED3 sRfTALE
bsp_led_turn_on(&instance.le
d_port[2])

(51X % 4 = 2] [F—5Y1% % 4 = 3]

[Z—FP1X % 4=1]

CRC/\SA—TBE
param.dbit =

REG_CRC_DBIT_16bit REG_CRC_DBIT_16bit
param.cfmt = reg param.cfmt = reg

CRC/\SA—TREL

CRC/\SA—FBE ram.dbit =

param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

v ¥

CRCL SRAEE CRCL SRHEEEL
REG_CRCTYP_set REG_CRCTYP_set
(TSB_CRC, param) (TSB_CRC, param)
REG_CRCDIN_set REG_CRCDIN_set
(TSB_CRC, work) (TSB_CRC, work)

CRCLSATMIE

REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set

(TSB_CRC, work)

CRC/\SA—SE2
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

CRCL SRIMEL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set’
(TSB_CRC, work)

1
[Z=581X % 4 =0]

SRS

CRCE53#3!
val[0] =
REG_CRCCLC_get(TSB_CRC)

val[l] =
REG_CRCCLC_get(TSB_CRC)

[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

RIEF I HRRERIEN
(CRC_16)

R{ET I HERRRIEN
(CRC_32)

[R{ET —S R L]
[B{Er—SRHBD)

[LEDIZY 1=1]

[LEDj? =1]
LED1 jHXTALE LED1 syT4LEE FIFO_IDLEJ O R CHE
bsp_led_tumn_off(&instance.le bsp_led_tum_on(&instance.le proc = PROC_FIFO_IDLE
d_port[0]) d_port[0])

LED4 sRtTALIE
bsp_led_turn_on(&instance.le
d_port[3])

FIFO_IDLED Ot R CEE
proc = PROC_FIFO_IDLE
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d [DMA_ZHETOtR] f
N (PROC_DMAC_RECV)
[DMA_ZH{ERE T Oz R ] [DMA_SHERTFOEX]
(PROC_DMAC_START) (PROC_DMAC_FINISHED)
DMARIAZEFE] _ TSPIR7—%5 2§
bsp_dma_int_enable() TSPIDMAR{ELE tspi_get_status(&instance.bsp
bsp_tspi_d mafre_celve(&l nsta _tspi_dma.tspi_dma.super)
i nce.bsp_tspi_dma)
DMA_R{EJ'OLRICHE
proc = PROC_DMAC_RECV
BT A [T5—0i5BA] [2{EFIFOTILT5% ONDIFA]
DMAﬁﬁﬁrzC’Pt’”:*E DMA_TS—TOtXICHE [SEBERTSY ONDISETM
PROC_DMAC_FINISHED proc = PROC_DMAC_ERROR

[REERT ST OFFDIHA]

[BR=5E T IS OFFDIHE]—M

[R{ETT T S5Y ONDIZA]

~ TSPIEL _ [B{EFIFOILTSD
tspi_stop(&instance.bsp_tspi_ OFFDIEA]
dma.tspi_dma.super)

DMAZ&I;AGHRIE

bsp_dma_int_disable()

LDMA_E%"—sttwntﬂ
(cH

proc = PROC_DMAC_CMP
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f [DMA_REF—FHBTOEX]
(PROC_DMAC_CMP)

1
[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

CRC16MCRCL SR FETESE CRC32(MDCRCL SR T TEE
DEEE DEE

CRCL SRATHTE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

CRCL SR TEEE
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCCLC_set

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL_
16)

(TSB_CRC,
REG_CRCCLC_DEFAULT_VAL_
32)

—

[2FEF—5FHER]
BEF—SEYR

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

[HEEREIER % 4 = 3]

CRCANZ—5HE [RREIEI. 3% 4 1= 3]

REG_CRCDIN_set
(TSB_CRC, work)

[&7 -5 T DBE]

T
[DMA_TS5—J0OtX]
(PROC_DMAC_ERROR)

TSPIELE
tspi_stop(&instance.bsp_tspi_
dma.tspi_dma.super)

DMAZAHRRIE
bsp_dma_i sable()

DMA_IDLEZ O R TR E
proc = PROC_DMAC_IDLE

LED3 ratTiLE
bsp_led_tum_on(&instance.le
d_port[2])

<2

[
_ 4 [F—5H1X % 4 = 3]
[F—5H1Z % 4 =1]

[
[F—5Y1X % 4 = 2]

v
CRC/\SA—FRE CRC/\SA—Z5TE CRC/\SA—FEREL
param.dbit = param.dbit = param.dbit =

REG_CRC_DBIT_8bit
param.cfmt = reg

REG_CRC_DBIT_16bit
param.cfmt = reg

REG_CRC_DBIT_16bit
param.cfmt = reg

A 4 A 4 A4

CRCLSRIME CRCLSRIH|E CRCL SR IH|EL
REG_CRCTYP_set REG_CRCTYP_set REG_CRCTYP_set
(TSB_CRC, param) (TSB_CRC, param) (TSB_CRC, param)
REG_CRCDIN_set REG_CRCDIN_set REG_CRCDIN_set
(TSB_CRC, work) (TSB_CRC, work) (TSB_CRC, work)

CRC/\SA—FFETE2
param.dbit =
REG_CRC_DBIT_8bit
param.cfmt = reg

CRCL IR TEEEL
REG_CRCTYP_set
(TSB_CRC, param)
REG_CRCDIN_set
(TSB_CRC, work)

1
[F—5PAZ % 4 =0]

[EEIOERESH
(default)

CRCEHSFHERENS

val[0] =
REG_CRCCLC_get(TSB_CRC)

val =
REG_CRCCLC_get(TSB_CRC)

[BSP_CHK_CODE != BSP_CHK_CODE_CRC16]
[BSP_CHK_CODE = BSP_CHK_CODE_CRC16]

REF—IHBERIEN RET—IHBERIEN
(CRC_16) (CRC_32)
[Bfe7—FR#RL]
[RET—5RHH 0]
[LEDJSY 1= 1]

[LEDTSY = 1]

DMA_IDLEZ Ot R(CHE

LED1 sRITILEE
e proc = PROC_DMAC_IDLE

LED1 JH4TLE
bsp_led_turn_off(&instance.le bsp_led_tum_on(&instance.ls
d_port[0]) d_port[0])

LED4 safT4LiE
bsp_led_turn_on(&instance.le
d_port[3])

DMA_IDLEZ Ot RICERE
ROC_DMAC_IDLE
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7.2. B|Yir#

1ms& 1 I—&IDRAHFUHLIO—

1msT & [CEAGHFE
irq_timer()

bsp_t32a_irq_handler(&instance.timer)

|

RS A/)WDIRQ/\> RSEWUHT
t32a_timer_IRQHandler(&p_instance-
>t32a_init.t32a)

!

[ A—-YEBDIRQ/\> RSEFUHT ]

[ BSPDIRQ/\> KSEMUHT ]

DMAIHE T B DAHFUE LI O—

DMARGRIE T BIIASTE
irg_dmac_done(i)

ma_irg_handler(instance.bsp_tspi_dm:

RSA)IDIRQ/\> RSEWUHY
d
.tspi_dma.init.p_obj, ch)

)

¥

RSA)IDIRQ/\> RSEBUHT
rx_transfer_done(p_obj->ch[ch].id,
TXZ_SUCCESS)

)

v

I—-YEBOIRQ/\> RSEFUHT

DMAIGE TS —ZIDAHIFUH LT 0O~

irg_dmac_err()

RSA/IDIRQ/\> RSEHUIHT
dma_error_irq_handler(instance.bsp_ts
i_dma.tspi_dma.init.p_obj)

)

i

rx_transfer_done(p_obj->ch[i].id,

RSA)IDIRQ/\> RSEWUHT
TXZ_ERROR)

¥

I1—-YEBOIRQ/\> RSEFTHT

TSPIR{ERIDAHFUH LIO—

TSPIChxZEZAHFE
irg_tspi_rx()

I—-YEBOIRQ\> RSEWTHT
receive_handler(&instance.bsp_tspi.tspi)

TSPITS —&IDRAHFUHLTO—

TSPIChxI S —&lAHFE
irq_tspi_err()

TSPITS—UVU7
tspi_error_clear
(&instance.bsp_tspi.tspi)

EERTF—YARE
instance.bsp_tspi.send.state =
BSP_RECV_IDLE

v

RERT—HARE
proc = PROC_FIFO_ERROR

timer_interval_handler

TickZEA > OUXA> b
hal_inc_tick()

BSPOSW/\> R5%
WUHY

bsp_sw_1ms_timer_handI
er(&instance.sw_port[i])

[£SWOIMEFET]
[P

[RAEDSWH'SH B15E]

A 4

[T32ADRENHED TLB]

<

Note: x (25T, MCU |

MAE T T B MORET ABREVWET,
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receive_handler(BSP_REQUEST_MODE = BSP_FIFO_MODE)

TSPIXSRL R4 —EEYS
tspi_get_status(p_obj)

[BiERTI3Y : ZE%T] [BERTISY 1 12L]

( BEXTISIIUT j

tspi_rxend_clear(p_obj)

&
hl

A 4

Z{SFIFOEIDiAH
I590U7
tspi_rxff_clear(p_obj)

!

[ S{EFIFO AL AL J
.

rvl = (status &
SPI_RX_REACH_FILL_LEVEL_MASK)

[BHEFIFO FillL AL > BAfE]  [BSFIFO FllLAIL S BAfE]

32{SFIFO FlIL- NV
BRAMEICERH
vl =
p_obj->receive fifo_size

<
<
4

»

[Z4EFIFO FillL L > 0] [Z4EFIFO FillL L == 0]

>

R{ET—YNE
p_obj->receive.info.rx8.p_data[p_obj->receive.rp] =
(uint8_t)(tspi_get_dr_data(p_obj) &
TSPI_DR_8BIT_MASK)

v

REF—HIBAIOUA
p_obj->receive.rp += 1

[i++]

[i < Z4EFIFO FillL L] [i = 34SFIFO FillL L ]

[BERT—Z = BEP]  [BERT—HR = BEPLSHN
(&5 —5F{ER]—

27 —9EERT]
v

RERT—H REE
instance.bsp_tspi.receive.s

tat
BSP_RECV_SUCCESS

&

) 4

()
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Revision
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EEIEH
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HIRR
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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
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