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1

1.1

1.2

13

1.4

SIO_SPI BT

ik

SPI (Serial Peripheral Interface) 2% & —F[E, MULHEATEIA LR 0 BT DL T4
Z RN, I flash, ADC 5%,

Fi SI0 523 SPI (SIO_SPD) SZREEEFLE hi SPI WSUE I MU B i 2. B HRRs R UL L)
AR AR PR N 7 SR ACE o

SI0_SPI B TH

o RAIARMIEREL (SFRMD;

o INBRERARLI AR E X 4 PR

o  IEA[IA 12.5mps HIRERR

e  Master 8 Slave Hi;

o XULHIAE Master { R, Slave Rtk

o 8-bit BY 16-bit MK S,

e MSB-first Y LSB-first;

o JSLMY TXFIFO F1 Rx FIFO, FIFO MRJE#( )y 6, FiE# A 16-bit;
e RxFIFO % HESRAREAL, = EARILE 1P 958 M+ s
o FRURARENAE AR AL, W FAE YA AE I

o ZIKARERLE bR ELL, U FAEFEI A AT

SIO_SPI EATL(E 5
2 1-1 H5R T SI0_SPI {2 5 %1%,

£1-1: SIO_SPI [EEF|%E

E Yt
1SR (Master/Slave) Description
MOSI LETRAYLI TN Master 4 % th 111 /Slave 354 A\ H
MISO N/ Master 4 % A 111 /Slave 04 % 11
SCLK EFAVE DN SPI BB T, Master fith [1/Slave 4\ [
SFRM LT AYLITIAN Master 25 Slave HIIEF(E 5
SIO_SPI it A

F1-2 BH| 7 SIO_SPI FIFTA RRA LA H 1T w] F B RRCAS
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F1-2: SIO_SPI PRAEEE
Master/Slave 8-bit/16-bit MSB/LSB First Al fEF
Master 8-bit MSB-first &5
Master 8-bit LSB-first &=
Master 16-bit MSB-first =
Master 16-bit LSB-first &
Slave 8-bit MSB-first S
Slave 8-bit LSB-first &
Slave 16-bit MSB-first &
Slave 16-bit LSB-first S
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2.1

2.2

2.3

2.4

2.5

2.5.1

2.5.2

2.5.3

TheeN4A

i ¢ 5 E A

SIO_SPI T{F7E SIO_CLK ~, FH i TAEMiZ N 50MHz.
SIO_SPI A LA 1. HEALJG, P S 74 tisi E A 2IWIME, Rx FIFO Fl Tx FIFO #{i52S, Mife
LRyl

EWEE

SIO_SPI SZHF I L B¢, P Al (e SDK BB Al Fik B iaa H O RS R E .

SI0_sSPI fit B A

X SIO_SPI FIBC & (AL fiat, A, Dok NEYERC BRI N 58, HRCESH, R SI0_SPI
A IS AT B DME T AT Hods i) R IE AR

SIO_SPI iZfTHE

B A RIE IR R TE SI0_SPI AT F 5E . AEBATIZNN, SI0_SPI % BRI A& 2% Tx FIFO
BB E R Tx FIFO N5, 2B fi £ 45 Rx FIFO

SIO_SPI IRZ K Hh it

RE

SIO_SPI @i STS.BUSY FE/nH A2 BAEN . WAVIRASALN 1, KO IEAEALIEEWE, Sz W=
o

RSO A LEAR A S aIR S W B BGOSR, H P Rl AW A e . BEnZRESA ] S
AR,

BAR A g R AR E AL
SIO_SPI il 1T STS.OSTDONE 5/~ B IRALH B 15 O 58 e WHZIRSAN 1, K —IRAEH O45 R,
k2, BRI R

ARSI E, I B SRR F RSB 0 isERiIZAREN, I PRHEZALS 1]
TEER .

WEAERE (CTLL.OSTIE), iZAnEAIF24: SIOB Hiilt
Z IR R S AL

SIO_SPI il i STS.MLTDONE $5/~ % k%% (1 CTLL.MLTCNT $eiE) =15 B 58l MRIZIRGSH A
1, RPBEHZREROE R, RS,
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3 BIMEAZX

3-1 45t 17T SI0 K SPIAEAE I Y BARBRAERRE . Spintrol S 7 B FR AR A SR fi 4 %
ARG -

B 3-1: ZEHTF S0 [ SPI {ERRE

WIUEALSIOCLK K Flash timing

Y
W FH S10_Init () A 5 W1 UA L SI0 A SPITMIL 5] 2

\ 4
i FH SI0_PinInit( ) b4 £ AL & PINMUX

Y
SHSIOCLKH & 1E 1

S
NS

Y
WIEE1ESIO_SPI

\ 4
WO TE B

3.1  #J¥E4L SIOCLK % Flash timing

Fi P AT LI CLOCK PA % SIOCLKCTL &9 /7 28 KA & Slo iy &, GLFERI 2R, fHRefodhitt. &
fRT] 2 I, (SPC11X8/SPD11X8 Technical Reference Manual) [#15 3 & . #4540 I 21 f# F] 200Mhz
DAPLHE AL E SI0 2N SPI,

3.2 #IGE4k S10 N SPI i 5 &

SPC11X8/SPD11X8 SDK Hi#2 T SIO_Init()pRi %L, R (42 slo Bk, ¥ Kl ik sP 2., H
F R T AR b BB A% ek BB A

3.3 fcE PINMUX

P AR S AT P & I, TiE B AR PINMUX, B I & SIo f%m N i idiE . Bfknl &
I, {SPC11X8/SPD11X8 Technical Reference Manual) 155 4.3 =7 IS 4.4 Z 5., SPC11X8/SPD11X8
SDK H42 4 T SI0_Pininit() ek 208 T PRI 52 5 PINMUX FIECE, P A 55 BAE A0S b B 828 FH %
PRBRIAT .
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a EREBENA
Spintrol $2fit 7 FEAlif) SIO_SPI FL & pR %L, W BhH FPuE B . AT A R IX L R A
(A FH 5 3 % T B BT R T o SR AP BRI 4-1 TR
£ 4-1: SIO_SPI B TIRFN R

API R T B
SIO_lInit(void) WUEAK S10 4 SIO_SPI, FEWL 4.1
SIO_PinlInit(void) WILEA slo B, TR, 4.1
SIO_SPI_ReceiveData() IR BRSO
SIO_SPI_SendData(ul6Data) R iEHHE ul6Data
SIO_SPI_Run() Dl 21847 12
SI0_SPI_Stop() kTR (B ERED
SIO_SPI_SetMultipleTransferCnt(eDataNum) W 2 X AEHEE N eDataNum
SIO_SPI_GetMultipleTransferCnt() ACIE A 3 Tk §E|
SIO_SPI_EnableTxOnly() e R B
SIO_SPI_DisableTxOnly() AR R R
SIO_SPI_SetCPOL(u1Val) ¥ & CPOL N ulval
SIO_SPI_GetCPOL() IRELYHI cPOL
SIO_SPI_SetCPHA(u1Val) % & CPHA 2 ulval
SIO_SPI_GetCPHA() IRECYHT CPHA
SIO_SPI_SetLeadingTime(u15Time) % & Leading time ¥ ul5Time
SIO_SPI_GetLeadingTime() FREN A Leading time
SIO_SPI_SetTrailingTime(u15Time) % HE Trailing time ¥ u15Time
SIO_SPI_GetTrailingTime() FEL 4 HT Trailing time
SIO_SPI_SetldlingTime(u15Time) % HE Idling time SN u15Time
SIO_SPI_GetldlingTime() RIS HT Idling time
SIO_SPI_SetHalfBitDuration(u15Time) BB F AR TE A ul5Time
SIO_SPI_GetHalfBitDuration() SR iG 2 PR 08 FE
SIO_SPI_EnableMultipleTransferDonelnt() i fE 22 A% S R b
SIO_SPI_DisableMultipleTransferDonelnt() 25 2 R4 S 45 A P I
SIO_SPI_EnableSingleTransferDonelnt() A8 fE BRI A% T 4 o o
SIO_SPI_DisableSingleTransferDonelnt() 24 B IR A T B 45 AR P I
SIO_SPI_ClearMultipleTransferDonelnt() M TEAN 2 ey ST A
SIO_SPI_ClearSingleTransferDonelnt() T BRI AR dn o R
SIO_SPI_GetSingleTransferDonelntStatus() SR A A 45 R bR B AL
SIO_SPI_GetMultipleTransferDonelntStatus() SRIL 2 AL S 25 bR AL
SIO_SPI_GetBusyStatus() SREUT b AL
SIO_SPI_GetRxOverflowIntStatus() FRELE2U FIFO 2 75 38 HUIR &
SIO_SPI_GetRxEmptyStatus() FREUZEUL FIFO BB AIRES
SIO_SPI_GetRxFullStatus() SRR FIFO J2 15 R 2
SIO_SPI_GetTXEmptyStatus() FREUKIE FIFO &5 a0IRE
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SIO_SPI_GetTxFullStatus() FREURI% FIFO RS IIRAS
SIO_SPI_Reset(void) KA SI0_SPI

SIO_SPI_Init(uintl6_t ul6ldlingTime, uintl6_t ul6lLeadingTime,
uintl6_t ul6TrailingTime, uint32_t wu32Baudrate, uint8_t | #J4H4L SIO_SPI, V£, 4.2
ulCPOL, uint8_t ulCPHA, uint8_t ulTxOnly, uint8_t u3MItCnt)

SIO_SPI_InitEasy(uint32_t u32Baudrate) a5 W64k SIo_SPI, £, 4.3
Rk — A PR 2L
SIO_SPI_Send(uint16_t *pul6Buf, uint32_t u32Count) 1) pul6Buffer &KEEHIEE!

2) u32Count RIEHHEH =

5 1H) RXFIFO R AS Sk el — 2 %4
PR AL, %R BOR U

1) pu8Buffer FEUEA 5%

2) u32Count PR L=
SIO_SPI_RecvWithoutCheck(uintl6_t  *pul6Buf,  uint32_t | #: U 48 & $ H 54, A& i)
u32Count) RXFIFO ZHIRTS

SIO_SPI_Receive(uintl6_t *pul6Buf, uint32_t u32Count)

4.1 1454k s10 N s10_splI BB

FH P AT LIS SI0_Init() B 500 & SI0 M SIO_SPI. i34 MR N IR E -
(1) %50 7F main B % — JT 45 %6 18 ] FLASH_WALLOW() BA % FLASH_SetTiming(), 5 i H
CLOCK_InitWithRCO() ¥ 451k it 4 s
2 Wi SIO_Init ()L & SIO 4y SIO_SPI;
(3) Y SIO_Pininit() V) $1]1% 5 ¥ gpio
(4) SR FEH0 SI0_CLK, YIiE SI0_CLK A5t 50MHz.

ARG 4-1:

void main ()

{

/*** Step 1: Flash timing setting ***/
FLASH WALLOW () ;

FLASH SetTiming (200000000) ;

/*** Step 2: Clock initial ***/
CLOCK_InitWithRCO (CLOCK HCLK_ 200MHZ) ;
/*** Step 3: SIO initial ***/

SIO Init();

/*** Step 4: SIO pin initial ***x/

SIO PinInit();

/*** Step 5: divide SIO_CLK ***/
CLOCK->SIOCLKCTL.bit.DIV = 3;

©2019 Spintrol Limited 11 of 30
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4.2  WIuE4k SI0_SPI
Spintrol $&LFT ELLF¥ SIO_SPI FL & BHC T AL E IRE . ZBREFAT UL NP IR
(1) Pk s10_sPI Ffic B #E 2
(2)  HRHE 4T SIO_CLK Ml Je W e MR R M H I E . FEERENLE, FHAaRE
H =SIO_CLK $Z /P F3/2 — 1. THEAH 29 IUEE, R s Fr S AE N B E BE, H P
N ARR I 7 AR R AL B A IE Y SIO_CLK, 75 NI R R AR IR 2 .
(3) EENFETAE
(4)  [CE CPHA Il CPOL, % IRAEHn%L H LA 75 X T AR 5K
(5)  HUHHHrfliae
(6) ¥ SI0_SPI iz TR
#F 4-2: SIO_SPL_Init()ERENB
SI0_SPI_Init(uint16_t ul6ldlingTime, uint16_t ul6LeadingTime, uint16_t ul6TrailingTime, uint32_t
u32Baudrate, uint8_t ulCPOL, uint8_t ulCPHA, uint8_t ulTxOnly, uint8_t u3MIitCnt)
Parameter Description
u16ldlingTime 5/ idling time, DL SCLK A BA AT, 25 1B E N 0
ul6LeadingTime B/ leading time, DL/ SCLK J& 3 0y A
u16TrailingTime /N Trailing time, LA~ SCLK J& A 4y #ir
u32BaudRate WP E, DR NRAL, AMF&ET 12.5MHz
ulCPOL I Ep idle SRS, 13 0 NKHSE, & 1 NP
ulCPHA BFBIRAEA AL B, W 0 SR — /NI BR TR, W 1 38 NP B R AR
ulTxOnly RRAW, %0 AT, %1 8RR
u3MitCnt ZUAEEH BE, TN 16
RS
/¥ timing #Pi%ENFEA SCLK B, 12.5MHz WA FfEH, cPoL=0, CPHA=0, M T
B, Uy 4 */
SIO_SPI Init(l, 1, 1, 12500000, 1, 0, 0, 4);
FH PN 20 HyE B R AN RGE RS, SI0_SPI AN S Fr B BRI P R A . FH P I8 M B A ki
R HT B AT R R W e
4.3 & B¥I14E4L SI0_SPI
Spintrol 2 fit i & H 1) SIO_SPI FC B %, H P R WiR @ PR . WH %K%, CPOL=0, CPHA=
0, FrAMF&E NP SCLK, WL, HZMERmN 1. EREOHH E R E, B9
HHOKT I AR 2 D IR ) 7 3 FH AT
12 of 30 ©2019 Spintrol Limited
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# 4-3: SIO_SPI_InitEasy() R ¥ B

u32BaudRate WRFPRE, UG NERLAL, A& T 12.5MHz

/*12.5MHz WHF %L, CPOL=0, CPHA=0, MW THI®X, ZIfEHEHN 1 */
SIO SPI InitEasy (12500000);

FP R I HE BB AN WAL BE, SIO_SPIAX SCHF BRI IR 20 « T P8 MR RAE R i%
Kl BT AT AT T 7 2L P T e

©2019 Spintrol Limited 13 of 30
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5.1

SI0_SPI 24

ERAC K L1

X A7 QAT A5 SI0_SPI WU #4141 F-{3 i SIO_SPI Master 16bit MSB 56/ 4% . H
b C B 1 15 -

® HFE 12.5Mhz

® (CPOL=1, CPHA=1

ZFRC A A SPIMBEERBATIGAUE, P @ 4T EE B A G (S B ML, ] s i i
51 rr a2k AR AT R BN SR B MBSO i B8, S BBaIE B ke R

~HIARES 5-1 (BL SPC1168 f):

#include <stdio.h>
#include "spcll6e8.h"

#include "sio spi0O.h"

#define SPI CPOL 1
#define SPI CPHA 1
#define LOOP TIME 10

uintl6 t aul6TxDatal[l6];
uintl6 t aul6RxDatal[l6];

int main(void)

{
uint32 t 1i,3J ;
uintl6 t ul6RxData;
uintl6 t ul6TempData;

uint32 t ip cpol, ip cpha;

/* Set flash timing for 200Mhz */
FLASH WALLOW () ;

FLASH SetTiming (200000000) ;

/* Init clock */

CLOCK_InitWithRCO (CLOCK HCLK_ 200MHZ) ;

/* Enable UART clock */
CLOCK->UARTCLKCTL.bit.EN = 1;

14 of 30

©2019 Spintrol Limited



SPIN rroL
] SPC11x8/SPD11x8 SIO_SPI ffi i $5 7

/* Configure GPIO pin as UART function */
PINMUX->GPIO34.bit.MUXSEL = 1;
PINMUX->GPIO35.bit .MUXSEL = 1;

/* UART Init */
UART Init (UART, 38400);

/*Init SIO as SIO SPI*/
SIO Init();

/* Set SIO Clock DIV*/
CLOCK->SIOCLKCTL.bit.DIV = 3;

/* Init SIO_SPI */
SIO SPIO Init(l, 1, 1, 12500000, SPI_CPOL, SPI CPHA, 0, 4);

/* Configure selected GPIO pin as SIO function */
SIO PinInit();

/* Print current configuration for check */
printf ("SystemCoreClock = %d MHz \n", SystemCoreClock / 1000000);
printf ("HCLK DIV = %d, SIOCLK DIV = %d \n", CLOCK->HCLKCTL.bit.DIV,
CLOCK->SIOCLKCTL.bit.DIV) ;
printf ("SIO_SPI Half bit duration = %d \n",
SIO SPIO GetHalfBitDuration());

/* Show CPOL and CPHA */
ul6TempData = SIO SPIO->CTL1;

ip cpol = (ul6TempData & SIO SPIO CTL1 ALL CPOL Msk) >>
SIO SPIO CTL1 ALL CPOL_Pos;
ip cpha = (ulé6TempData & SIO SPIO CTL1 ALL CPHA Msk) >>

SIO SPIO CTLl ALL CPHA Pos;
printf ("CPOL = %1d, CPHA = %1d \n\n", ip cpol, ip cpha);

printf ("SPC1168 SPI _SIO Master 16b TX/RX test begins...\n\n\n");

/* data value base */

ul6TempData = O0xALFO;

/* Prepare vip tx data for check */
for (1 = 0; 1 < 16; 1i++)
{

ul6TempData += 0x1234;

©2019 Spintrol Limited 15 of 30
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aulo6RxDatal[i] =

ul6TempData;

/* Prepare tx data for sending */

for (1 = 0; 1 < 16; 1i++)

{
ul6TempData —-= 0x1234;
aul6TxDatal[i] = ul6TempData;

/* Start test: send data and check with received data for LOOP_ TIME
times */
for (i= 0 ;
{
printf ("Loop %d

1 < LOOP_TIME; i++)

\n\n", 1i);

for (3 = 0;
{

/* Send one 16-bit data */

SIO SPIO SendData (aul6TxDatalj]):

J < 16; J++)

/* Wait until SIO _SPI complete a single transfer */
while (SIO SPIO GetSingleTransferDoneIntStatus() == 0);

/* Clear single transfer done flag*/

SIO SPIO ClearSingleTransferDonelnt();

/* Get received data from Rx FIFO */
ul6RxData = SIO SPIO ReceiveData();

/* Check with vip tx sent data */
if (ul6RxData != aul6RxDatalj])
{
printf ("FAIL: wait for 0x%04x but received 0x%04x \n",
aul6RxDatal[j], ul6RxData);
return 1;
}
else

{
printf ("PASS: received 0x%04x as expected \n", aul6RxDataljl);

16 of 30
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printf ("\nTest PASS!\n");

©2019 Spintrol Limited 17 of 30
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5.2

Hh il e SE Bl

XA -3 s AT 4 SI0_SPI UK #2491 f81 ] SIO_SPI Master 16bit MSB-First Jig 4< .
b TC B 1 5L -

® JHFE 12.5Mhz

® CPOL=1, CPHA=1

ZHFRL A — A SPINBEERBEATIRAE, P @S AT EE B A A (S BRSO, BT s 1% i
15117 Hh 36 ARSI B0 SR T B ML ik P08, SIS AU L B G A R A

RBMRAS 5-2 (PA SPC1168 R4):
#include <stdio.h>
#include "spcll68.h"

#include "sio spi0O.h"

#define SPI_CPOL 1
#define SPI CPHA 1
#define LOOP_TIME 10
#define MLTCNT 6

uintlé t aul6TxDatal[l6];
uintl6é t aul6RxDatal[l6];
uintl6é t uléLoopTime = 0O;

/* PIN SELECTION of Committed File*/
/* SCLK: 23 */
/* SFRM: 30 */
/* MISO: 22 */
/* MOSI: 39 */

int main (void)

{
uint32 t 1,3 ;
uintl6é t ulé6TempData;

uint32 t ip cpol, ip_ cpha;
/* Set flash timing for 200Mhz */
FLASH WALLOW () ;

FLASH SetTiming (200000000) ;

/* Init clock */
CLOCK_InitWithRCO(CLOCK_HCLK_ZOOMHZ);

18 of 30
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/* Enable UART clock */
CLOCK->UARTCLKCTL.bit.EN = 1;

/* Configure GPIO pin as UART function */
PINMUX->GPIO34.bit.MUXSEL = 1;
PINMUX->GPIO35.bit .MUXSEL = 1;

/* UART Init */
UART Init (UART, 38400);

/*Init SIO as SIO _SPI*/
SIO Init();

/* Set SIO Clock DIV*/
CLOCK->SIOCLKCTL.bit.DIV = 3;

/* Init SIO_SPI */
SIO SPIO Init(l, 1, 1, 12500000, SPI_CPOL, SPI CPHA, 0, MLTCNT);

/* Configure selected GPIO pin as SIO function */
SIO PinInit();

/* Enable multiple transfer done int */

SIO SPIO EnableMultipleTransferDonelInt();

/* Enable SSP interrupt in CPU side */
NVIC EnableIRQ(SIOOA IRQn);
NVIC EnableIRQ (SIOOB IRQn);

/* Print current configuration for check */
printf ("SystemCoreClock = %d MHz \n", SystemCoreClock / 1000000);
printf ("HCLK DIV = %d, SIOCLK DIV = %d \n", CLOCK->HCLKCTL.bit.DIV,
CLOCK->SIOCLKCTL.bit.DIV) ;
printf ("SIO_SPI Half bit duration = %d \n",
SIO SPIO GetHalfBitDuration());

/* Show CPOL and CPHA */

ule6TempData = SIO SPIO->CTL1;

ip cpol = (ul6TempData & SIO SPIO CTL1 ALL CPOL Msk) >>
SIO SPIO _CTL1 ALL CPOL_Pos;

(ul6TempData & SIO_SPIO CTL1 ALL CPHA Msk) >>
SIO SPI0O CTL1 ALL CPHA Pos;

ip_cpha

©2019 Spintrol Limited 19 of 30
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printf ("CPOL
printf ("CTL1

$1d, CPHA = %1d \n\n", ip cpol, 1ip_ cpha);
0x%04X\n", uléTempData) ;

printf ("SPC1168 SPI _SIO Master 16b TX/RX test begins...\n\n\n");

/* data value base */

ul6TempData = 0xALFO;

/* Prepare vip tx data for check */
for (i = 0; 1 < 16; 1i++)
{
ul6TempData += 0x1234;
aul6RxData[i] = ul6TempData;

/* Prepare tx data for sending */
for (i = 0; 1 < 16; 1i++)
{
ul6TempData —-= 0x1234;
aul6TxDatal[i] = ul6TempData;

/* Start test: send multiple data */
printf ("\nLoop %d :\n\n'", ul6LoopTime) ;

for (3 = 0; j < MLTCNT; j++)

{
/* Send one 16-bit data */
//printf ("Fill data = 0x%04X\n", aul6TxDatal[]j]);
SIO _SPIO SendData (aulé6TxDatalj]):

while (1)

void SIOOA IRQHandler ()
{
/* Get Rx overflow flag */
if (SIO_SPIO GetRxOverflowIntStatus() == 1)
{
printf ("FAIL : Rx FIFO overflow ! \n");
while (1) ;
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{

{

}

{

{

void SIOOB IRQHandler ()

ul6LoopTime++;
if (ul6LoopTime >= LOOP_ TIME)

else

/* Send multiple data */
for (3 = 0; j < MLTCNT; j++)

uint32 t j;
uint32 t ul6RxData;

/* Clear multiple transfer int */

SIO SPIO ClearMultipleTransferDonelInt();

/* Check received data */

for (j = 0; j < MLTCNT; j++)

{

/* Get received data from Rx FIFO */
ul6RxData = SIO SPIO ReceiveData();

/* Check with expected data */
if (ul6RxData != aul6RxDataljl])
{
printf ("FAIL: wait for 0x%04x but received 0x%04x \n",
aul6RxDatal[]j], ul6RxData);
while (1) ;
}
else

{
printf ("PASS: received 0x%04x as expected \n", aul6RxDatal]j]);

printf ("\nTest PASS!\n");
while (1) ;

printf ("\nLoop %d :\n", uléLoopTime) ;
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/* Send one 16-bit data */
SIO _SPIO SendData (aulé6TxDatalj]);
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6 EHfey

6.1  FFfEaSHubbmk Gt

% 6-1: SIO_SPI Module Base Address

Peripheral Module Base Address

SIO_SPI 0x4000 BO0O

& 6-2: SIO_SPI Register Map

Register Offset Description Reset Value
FIFODAT 0x00 TX/RX FIFO Data Register 0x00000000
CTLO 0x08 SPI Control Register 0 0x00000000
CTL1 0x0C SPI Control Register 1 0x00000000
LEADTIM 0x10 SPI Leading Time Register 0x00000000
TRAILTIM 0x14 SPI Trailing Time Register 0x00000000
IDLETIM 0x18 SPI Idling Time Register 0x00000000
HALFBD 0x1C SPI Half Bit Duration Register 0x00000000
STS 0x20 SPI Status Register 0x00000000
FIFOSTS 0x7C FIFO Status Register 0x00000044

6.2 SIO_SPI ZFfEs

%% 6-3 through 3 6-20 provide the SIO_SPI module related register details.

& 6-3: SIO_SPI FIFO Data Register (FIFODAT) Layout

FIFODAT (TX/RX FIFO Data Register) Offset: Ox0 Default: 0x00000000
Access: SIO_SPI -> FIFODAT.all

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
115 14 13 12 11 10 9 8
DATA
7 6 5 4 3 2 il 0
DATA

% 6-4: SIO_SPI FIFO Data Register (FIFODAT) Field Description

Bits Field Name Type Reset Description
31:16 | RESERVED_31_16 RO 0x0 Reserved
SPI FIFO data entry
15:0 DATA RW 0x0 Write this register puts data to TX FIFO
Read this register gets data from RX FIFO

©2019 Spintrol Limited
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% 6-5: SIO_SPI Control Register 0 (CTLO) Layout
CTLO (SPI Control Register 0)  Offset: Ox8 Default: 0x00000000
Access: SIO_SPI -> CTLO.all
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 12 11 10 9 8
RESERVED
7 6 5 4 3 2 1 0
RESERVED RUN
# 6-6: SIO_SPI Control Register 0 (CTLO) Field Description
Bits Field Name Type Reset Description
31:1 RESERVED_31_1 RO 0x0 Reserved
SPI normal run enable
0: Configure SPI (i.e. configure CTL1)
0 RUN RW 0x0 1: SPIis running (i.e. data transfer)
Before setting this bit to 1, CTL1, LEADTIM,
IDLETIM, TRAILTIM, HALFBD shall be configured
% 6-7: SIO_SPI Control Register 1 (CTL1) Layout
CTL1 (SPI Control Register 1)  Offset: OxC Default: 0x00000000
Access: SIO_SPI -> CTL1.all
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 12 11 10 9 8
RESERVED OSTIE MLTIE
7 6 5 4 3 2 1 0
RESERVED MLTCNT RESERVED TXONLY CPOL CPHA
% 6-8: SIO_SPI Control Register 1 (CTL1) Field Description
Bits Field Name Type Reset Description
31:10 RESERVED_31_10 RO 0x0 Reserved
One-shot transfer interrupt enable
Generate interrupt upon each transfer
9 OSTIE RW 0x0
0: Disable
1: Enable
Multi-data transfer interrupt enable
Generate interrupt upon transfer every
8 MLTIE RW 0x0 data
0: Disable
1: Enable
7 RESERVED_7 RO 0x0 Reserved
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Data counts that regards as a multi-data
transfer
1: Regards every 1 data transfer as a
complete multi-data transfer
2: Regards every 2 data transfer as a
complete multi-data transfer
64 MLTCNT RW 0x0 3: Regards every 3 data transfer as a
complete multi-data transfer
4: Regards every 4 data transfer as a
complete multi-data transfer
5: Regards every 5 data transfer as a
complete multi-data transfer
6: Regards every 6 data transfer as a
complete multi-data transfer
3 RESERVED_3 RO 0x0 Reserved
TX only
2 TXONLY RW 0x0 0: Full TX/RX mode
1: Disable RX and only allow TX
Clock polarity setting
0: The inactive or idle state SPI clock is
1 CPOL RW 0x0 low
1: The inactive or idle state SPI clock is
high
Clock phase setting
0: Start sample data on the first SPI
0 CPHA RW 0x0 clock edge after the start of a frame.
1: Start sample data on the second SPI
clock edge after the start of a frame.
% 6-9: SIO_SPI Leading Time Register (LEADTIM) Layout
LEADTIM (SPI Leading Time Register) Offset: 0x10  Default: 0x00000000
Access: SIO_SPI -> LEADTIM.all
31 30 29 27 26 25 24
RESERVED
23 22 21 19 18 17 16
RESERVED
15 14 13 11 10 9 8
RESERVED VAL
7 6 5 3 2 il 0
VAL
% 6-10: SIO_SPI Leading Time Register (LEADTIM) Field Description
Bits Field Name Type Reset Description
31:15 RESERVED_31_15 RO 0x0 Reserved
Set leading time to LEADTIM SIO clocks
14:0 VAL RW 0x0 (Note: Leading time is 2715 SIO clocks if
LEADTIM=0)
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% 6-11: SIO_SPI Trailing Time Register (TRAILTIM) Layout

TRAILTIM (SPI Trailing Time Register) Offset: 0x14  Default: 0x00000000
Access: SIO_SPI -> TRAILTIM.all

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 i 11 10 9 8
RESERVED VAL
7 6 5 4 3 2 1 0
VAL
% 6-12: SIO_SPI Trailing Time Register (TRAILTIM) Field Description
Bits Field Name Type Reset Description
31:15 RESERVED_31_15 RO 0x0 Reserved
Set trailing time to TRAILTIM SIO
clocks
14:0 VAL RW 0x0 S
(Note: trailing time is 2715 SIO clocks
if TRAILTIM=0)

% 6-13: SIO_SPI Idling Time Register (IDLETIM) Layout

IDLETIM (SPI Idling Time Register) Offset: 0x18  Default: 0x00000000
Access: SIO_SPI -> IDLETIM.all

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 12 11 10 9 8
RESERVED VAL
7 6 5 4 3 2 1 0
VAL
# 6-14: SI0_SPI Idling Time Register (IDLETIM) Field Description
Bits Field Name Type Reset Description
31:15 RESERVED_31_15 RO 0x0 Reserved
Set idling time to IDLETIM SIO clocks
14:0 VAL RW 0x0 (Note: idling time is 2715 SIO clocks if
IDLETIM=0)
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%% 6-15: SIO_SPI Half Bit Duration Register (HALFBD) Layout

HALFBD (SPI Half Bit Duration Register)
Access: SIO_SPI -> HALFBD.all

Offset: 0x1C

Default: 0x00000000

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 i 11 10 9 8
RESERVED VAL
7 6 5 4 3 2 1 0
VAL
% 6-16: SIO_SPI Half Bit Duration Register (HALFBD) Field Description
Bits Field Name Type Reset Description
31:14 RESERVED_31_14 RO 0x0 Reserved
Set bit duration to 2x HALFBD SIO
clocks.
13:0 VAL RW 0x0 ] )
Equivalent baudrate is SIO clock
frequency scaled down by 2xHALFBD

# 6-17: SIO_SPI Status Register (STS) Layout

STS (SPI Status Register) Offset: 0x20
Access: SIO_SPI -> STS.all

Default: 0x00000000

31 30 29 28 27 26 25 24
RESERVED

23 22 21 20 19 18 17 16
RESERVED

15 14 13 12 11 10 9 8
RESERVED

7 6 5 4 3 2 1 0

RESERVED BUSY OSTDONE | MLTDONE

2 6-18: SIO_SPI Status Register (STS) Field Description

Bits Field Name

Type

Reset

Description

31:3 RESERVED_31_3

RO

0x0

Reserved

2 BUSY

RO

0x0

SPI engine busy status
0: No data TX/RX
1: Data TX/RX is ongoing

1 OSTDONE

RW

0x0

A signal transfer finished status

0: Read a O indicates a complete

one-shot transfer does not occur

Write a O clears this bit

1: Read a 1 indicates a complete

one-shot transfer

An SIOB interrupt will be generated if

CTL1.0OSTIE=1

This bit should not be written as 1
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All transfer finished status

0: Read a O indicates a complete
multi-data transfer does not occur
Write a O clears this bit

0 MLTDONE RW 0x0 1: Read a 1 indicates a complete
multi-data transfer

An SIOB interrupt will be generated if
CTL1.MLTIE=1

This bit should not be written as 1

%% 6-19: SIO_SPI FIFO Status Register (FIFOSTS) Layout

FIFOSTS (FIFO Status Register) Offset: 0x7C  Default: 0x00000044
Access: SIO_SPI -> FIFOSTS.all
31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
RESERVED
15 14 13 12 11 10 9 8
RESERVED RESERVED
7 6 5 4 3 2 1 0
TXFULL TXEMPTY RESERVED RXFULL RXEMPTY RXOVF SIOEN
% 6-20: SIO_SPI FIFO Status Register (FIFOSTS) Field Description
Bits Field Name Type Reset Description
31:16 RESERVED_31_16 RO 0x0 Reserved
15 RESERVED_15 RO 0x0 Reserved
14:8 RESERVED_14_8 RO 0x0 Reserved

TX FIFO full status

0: TX FIFO is not full

1: TX FIFO is full

This bit is self-cleared when SPI engine
fetch a data from TX FIFO for

transmission

7 TXFULL RO 0x0

TX FIFO empty status

0: TX FIFO is not empty

6 TXEMPTY RO 0x1 1: TX FIFO is empty

This bit is self-cleared when write new
data to TX FIFO via FIFODAT register
5:4 RESERVED_5_4 RO 0x0 Reserved

RX FIFO full status

0: RX FIFO is not full

1: RX FIFO is full (i.e. There are 6 data in
the RX FIFO)

This bit is self-cleared when read RX
FIFO via FIFODAT register

3 RXFULL RO 0x0
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2 RXEMPTY

RO

Ox1

RX FIFO empty status

0: RX FIFO is not empty

1: RX FIFO is empty

This bit is self-cleared when SPI engine

put a new received data to RX FIFO

1 RXOVF

RO

0x0

RX FIFO overflow status

0: RF FIFO is not overflow (i.e. Total data
number is below 7)

1: RF FIFO overflow (i.e. Received more
than 6 data)

This bit is self-cleared when read RX
FIFO via FIFODAT register

An SIOA interrupt will be generated

upon overflow

0 SIOEN

RW

0x0

SIO enable
0: Disable
1: Enable

©2019 Spintrol Limited

29 of 30



SPC11x8/SPD11x8 SIO_SPI fii FH 515

|
SPIN rpoL
___

7 BT
£ 7-1: CAEBITIER
H3# &S BHAE
2019-07-25 1 WG RA
30 of 30 ©2019 Spintrol Limited




	1SIO_SPI单元
	1.1概述
	1.2SIO_SPI单元特性
	1.3SIO_SPI单元信号
	1.4SIO_SPI版本

	2功能介绍
	2.1时钟与复位
	2.2管脚配置
	2.3SIO_SPI配置模式
	2.4SIO_SPI运行模式
	2.5SIO_SPI状态及中断
	2.5.1忙状态
	2.5.2单次传输结束标志位
	2.5.3多次传输结束标志位


	3操作方式
	3.1初始化SIOCLK及Flash timing
	3.2初始化SIO为SPI协议引擎
	3.3配置PINMUX

	4函数介绍
	4.1初始化SIO为SIO_SPI及管脚
	4.2初始化SIO_SPI
	4.3简易初始化SIO_SPI

	5SIO_SPI实例
	5.1主模式收发实例
	5.2中断收发实例

	6寄存器
	6.1寄存器地址映射
	6.2SIO_SPI 寄存器

	7修订记录

