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3.1.MABIREMH
BLFE SSPT #1614k, 1325 pREL LA S SSPT AH ez 1

3.1. 1. SSPI ¥Ju&4k,

1.int8 t Spill Init(void)

2.{

3. int8 t res;

4. GPIO_InitTypeDef GPIO_InitStruct={0};
5. SPI_InitTypeDef SPI_InitStructure;

6

7.

GPIO_PinAFConfig(GPIO_PORT6,GPIO_Pin_2,GPIO_P62,GROUP_AF_ODEFAULT);
//5516 can be disired to any pins
8. GPIO_PinAFConfig(GPIO PORT1,GPIO_Pin_0,GPIO_P10,GROUP_AF_ODEFAULT);/
/ SCLK11 OUTPUT default fuction with P10
9. GPIO_PinAFConfig(GPIO_PORT1,GPIO Pin_2,GPIO_P12,GROUP_AF_ODEFAULT);/
/ MOSI(SDO11) default fuction with P12
10. GPIO_PinAFConfig(GPIO_PORT1,GPIO_Pin_1,GPIO_P11,GROUP_AF_ODEFAULT)
3// MSIO(SDI11) default fuction with P11
11.
12. /*SS GPIO CONFIG*/
13. GPIO_InitStruct.GPIO_Pin = GPIO_Pin_2;
14. GPIO_InitStruct.GPIO_Mode GPIO_Mode_OUT;
15. GPIO_InitStruct.GPIO_Ctrl GPIO_Control_DIG;
16. GPIO_InitStruct.GPIO OType = GPIO_OType_ PP;
17. GPIO_InitStruct.GPIO Level = GPIO_Level HIGH;
18. GPIO_Init(GPIO_PORT6,&GPIO_InitStruct);
19.
20. /*SCLK GPIO CONFIG*/
21. GPIO_InitStruct.GPIO_Pin = GPIO_Pin_@;
22. GPIO_InitStruct.GPIO _Mode = GPIO_Mode OUT;
23. GPIO_InitStruct.GPIO _Ctrl GPIO_Control_DIG;
24. GPIO_InitStruct.GPIO OType = GPIO_OType_ PP;
25. GPIO_InitStruct.GPIO _Level = GPIO_Level HIGH;
26. GPIO_Init(GPIO_PORT1,&GPIO_InitStruct);
27.
28. /*SDO(MOSI) GPIO CONFIG*/
29. GPIO_InitStruct.GPIO_Pin = GPIO_Pin_2;
30. GPIO_InitStruct.GPIO Mode = GPIO_Mode OUT;
31. GPIO_InitStruct.GPIO Ctrl = GPIO_Control_DIG;
32. GPIO_InitStruct.GPIO OType GPIO_OType_PP;
33. GPIO_InitStruct.GPIO Level GPIO_Level HIGH;

34. GPIO_Init(GPIO_PORT1,&GPIO_InitStruct);
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35.

36. /*SDI(MIS@) GPIO CONFIG*/

37. GPIO_InitStruct.GPIO Pin = GPIO_Pin_1;

38. GPIO InitStruct.GPIO Mode = GPIO Mode IN;

39. GPIO_InitStruct.GPIO Ctrl = GPIO Control DIG;

40. GPIO Init(GPIO PORT1,&GPIO InitStruct);

41.

42. SPI_InitStructure.SPI_Mode = SPI_Mode Master; // W& SPT T1F
FZ(: 1 & 7 SPT MARZL SLAVE

43. SPI InitStructure.SPI_DataSize = SPI Data Bits 8; // K& SPI /747
WA : SPT RIZFEYL 8 (51

44. SPI_InitStructure.SPI_Phase Mode= SPI_Phase Mode@; //UL/#14/ spi
HIL1E#C

45. SPI_InitStructure.SPI_ClockSpeed= 2000000; //EFE spl BT
e

46. SPI_InitStructure.SPI_Bitorder = SPI_Bit Msb; //ZEFEbit
B E

47.

48. res = SSPI_Init(SSPI11,&SPI_InitStructure);
49. if(res)

50. {
51. return res;
52. }

53. ISR Register(SPI11_IRQn, spill_interrupt); // /R 1577717}
54.

55. NSS.Active = NSS_clr; //NSS Ji & #J4E 1
56. NSS.Inactive = NSS_set;
57. NSS.Inactive(); //NSS G 1HE IR A

25 MODE® & FICHI-F A5, 7 clR 35— R
58. return SCI_SUCCESS;
59. }

> MCE GPTO EHHEE, » T SSPT11 BRiAS|BIf7: P10(SCLK) P11(MISO)
P12 (MOSI), Fikn] DLEFAT— 51, 7EMIRAER P62;

> B NSS, CLK ,MOSI,MISO 5| JHIfc &

> FEF B

> FLE SPT AL K/

» M SPT TAE#iX: (SPI_MODE 0)

> BEE SPIEATIEE 2MHz

> ME &k
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> AR S5 eR B
> EEH R ®EESE, B NSS HCSPh E KA R NSS. Active NSS. Inactive
PR TR

3.1.2. SSPI %Wt/ K k%

XtF SSPT 45 352 5 pR 44, SSPT 2 LRt 1 3 A 5 Uy sUSK B SSPT Mol A% s
Mok

JRIEKEL: SSPI TransmitData

1. /**

2. * @brief Transmits one Byte Data through the SSPI.

* @param Data: Data to be transmitted.

* @retval tmp: Receive the data by transmit.

*/

.uint8_t SSPI_TransmitData(SCIAFSelect_TypeDef SSPIx, uint8_ t Data)

N o v bhw

WKL, SRR HEIRIOEMINZ a4 S A RE T — D EdE

LU PR SSPI_ReceiveData (SCIAFSelect TypeDef SSPIX)

SEAF SSPT Uit p X A E i i, B B s B ok
Vi
* @brief Transmits one Byte Data through the SPI peripheral.
* @param Data: Data to be transmitted.

*/

1

2

3

4. * @retval tmp: Receive the data by transmit.

5

6. uint8_t SSPI_ReceiveData(SCIAFSelect_TypeDef SSPIX)

3.1.3. SSPI i/ K& ek %k

XFF BAT32G137 Z 1) SSPI, Wl s, 1 Hb W ik 5% bR Hh ik B 3k
B A 5
b R IR BRI AL spill Int write (uint8 ¢ #t¢x buf,uintl6 ¢ ¢x num)
1./****************************************************************
2.* Function Name: Spi_ Int Write

3.*% @brief spi write data by interrupt,it can be used in the condition

of master write or slave write
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.* @param None

.* @return None

.*******/

.void Spill_Int_Write(uint8_t *tx_buf,uintl6_t tx_num)
-

O 00 N OO U1 B

SSPI_Set_TransmitMode(SSPI11, SSPI_TransmitMode_Send);
SSPI_Start(SSPI11);

10. INTC_EnableIRQ(SPI11_IRQn);

11.

12. g spi_tx_end = 0;

13. g spi_rx_end = 0;

14. pData.data = tx_buf; //send buffer pointer

15. pData.len = tx_num; //set send data count
16. pData.flag = INT_TX; //set data direction
17. INTC_SetPendingIRQ(SPI11_IRQn);

18. }

> U SPT Al Ak i 7 SRR BB Dy HURGE R

>  FIJF SSP1 FrfEidiE A M sSPI_Start(SSPI11)

> R B kR 2% B P AR H 2

X TR W R I R R, Tl e R R EE 1A B W ik 2% eR b AR Y 25, AN RERJI
B MTSO s

R TR PR 2L Spill_Int Read(uint8_t *rx_buf,uint16_t rx_num)

1. /*************************************************************

2. * Function Name: Spi_Int_Read

3. * @brief spi read data by interrupt,it can be used in the condition
of master write or slave write

4. * @param None

5. * @return None

6 **************************************************************/

7. void Spill Int_Read(uint8_t *rx_buf,uintl6_t rx_num)

8. {

9

10. SSPI_Set_TransmitMode(SSPI11, SSPI_TransmitMode_Recv);
11. SSPI_Start(SSPI11);
12. INTC_EnableIRQ(SPI11_IRQn);

14. pData.data rx_buf; //read buffer pointer
15. pData.len = rx_num; //set receive data count
16. pData.flag = INT_RX; //set data direction
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18. SSPI_SendByte(SSPI11,0xFF);
19.}

Xt R R ORI, B e R BOR AR B O R B, 78 P R 55 pR AR %
e i df o

TR AEAEAESEPRN AT, SSPT BEHCAEEy: — BT HdE, 5Ny
[ I B A s TN 75 B2 S A W R IE B B I A s R B, SR A
SE S rh e AT e A

3.1.4. SSPI DMA Uk/% p&%k

XFF BAT32G137 &A1) SSPT, DMA Sk BR %L, 7EIEIE DMA H4 58 1% 58 3R X
4 i@ i DMA #0F2 2148 2 buf H2s,

DMA /1% PR%X Spihs_Dma_Write(uint8_t *tx_buf,uintl6_t tx_num)

/R sk sk ook s ok ok sk sk sk sk sk o o ok ok ok sk stk sk o sk ok ok ok stk sk o ok s sk ok ok stk sk ok o o s ok ok sk sk sk ook sk ok ok stk sk sk ok ok ok
* Function Name: Spill Dma_Write

* @brief spi write data by dma

* @param None

* @return None
*****************************************************************/
void Spill Dma_Write(uint8_t *tx_buf,uintl6_t tx_num)

{

O 00 N O V1 »h W N B

10. SSPI_Set TransmitMode(SSPI11, SSPI_TransmitMode Send); ///é75% Fris
4

11. SSPI_Start(SSPI11);

12.

13. INTC_EnableIRQ(SPI11_IRQn);

14.

15. DMA_Sspi_Write(DMA_VECTOR_SPI11,CTRL_DATA SPI11,DMA_Mode Normal,tx_
buf, (void *)&SSPI11 _SDR,tx_num); //config dma transmission

16. DMA_Trigger(DMA_VECTOR_SPI11);

17. pData.flag = INT_DMA; //set data direction

18.

19.}

FF DMA ROE e, HINReEdEidEit DMA #4231 SSP111 SDR KRIEZEph 2%
Wi, AE R AN BE [R] B B R U g 1 X B4

DMA U BRI #X Spill Dma_Read (uint8_t *rx_buf,uintl6_t rx_num)
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1. /*****************************************>I<************************

2. * Function Name: Spill Dma_Read

3. * @brief spi read data by dma

4. * @param None

5. * @return None

6. 3k 3k 3k 3k 3k 3k Sk Sk Sk Sk Sk Sk Sk sk sk sk sk sk sk sk sk ok ok ok ok ok 5k 5k 5k 5k 5k 5k 5k 5k >k >k >k >k >k >k >k >k sk >k >k >k sk sk sk sk sk sk 3k 3k 3k Sk 3k 3k 3k Sk sk sk sk ok ok ok ok ok
**/

7. void Spill Dma_Read(uint8_t *rx_buf,uintl6_t rx_num)

8. {

9. static uint8_t dummy_sioll = OxFFU;

10.

11. SSPI_Set_TransmitMode(SSPI11, SSPI_TransmitMode_Recv);

12.

13. SSPI_Start(SSPI11);

14. DMA_Sspi_Read(DMA_VECTOR_SPI11,CTRL_DATA_SPI11,DMA_Mode Normal, (voi
d *)&SSPI11_SDR,rx_buf,rx_num-1); //config dma transmission

15. pbata.flag = INT_RX; //set data direction

16. pData.len 1; //set data direction

17. pData.data rx_buf+ rx_num - 1;

18. SSPI_SendByte(SSPI11,dummy_sioll);//interrupt triger the dma

19.

20.}

XF T DMA WStk BOoR U, 1 Je T SR U B N, 7EIE DMA
SSPI11_SDR U X [ AR LR rxbuf H,
TR FRER, AR SEhrR RS, SPT SREUCEER . —ReEEdE, A5
HCHE BT R 1 U

DMA WL R BRI Spi1l Dma TxRx
1. void Spill Dma_TxRx(uint8 t *tx_buf, uintl6_t tx_num, uint8 t *rx bu
f, uintl6_t rx_num)
{
SSPI _Set TransmitMode(SSPI11, SSPI_ TransmitMode TxRx);

SSPI_Start(SSPI11);
g spi tx _end = 0;
g spi_rx_end = 0;

O 00 N O U1 A W N

DMA Sspi WriteRead(DMA VECTOR SPI11, CTRL_DATA SPI11l, DMA_ Mode Norm
al,tx_buf+l, rx_buf, tx_num-1); //config dma transmission

10. pbata.flag = INT_DMA; //set data direction

11. pData.data = &rx_buf[rx_num-17;

12. SSPI_SendByte(SSPI11, tx_buf[@]); //interrupt triger the dma
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13.}

XF T DMA sk 77 50, B8N SPT e i dE, A oMA_Sspi_WriteRead ¥
#, 7E DMA S4damt, [FIESH DMA J7 s 22 b X A s B 21 rxbuf A v
B AEAE I DMA AR 75 BB AR SO TxRx; 3 A0 205 MG ) - sE2 PR .
3.1.5. SSPI i#iETUR/%HiciT

1. void SSPI_Start(SCIAFSelect TypeDef SSPIX)

FTHF SSPT FrfEiz{TiMiE 5o V5

2. void SSPI Stop(SCIAFSelect TypeDef SSPIXx)

{51k SPT iafT, iB47 il iE K ]

3.1.6. KM SSPI 4k

1. void SSPI DeInit(SCIAFSelect_TypeDef SSPIx)

S SSPT Ahi, BFEIZATIN B DL A F o5 FH 38

3.1.7. FCE SSPT TAERES

1. /%%
2. * @brief Set SSPIx communication mode in send or receive.
3. * @param SSPIx: where x can be 0, 1, 2, 3, 4 or 5 to select the S
SPI peripheral.
* @param Mode: SSPIX Transmit mode configurate.
5. * This parameter can be one of the following values:
it @arg SSPI_TransmitMode_Send: Send mode setting for SS
PIXx bus.
7. * @arg SSPI_TransmitMode_Recv: Receive mode setting for
SSPIx bus.
8. it @arg SSPI_TransmitMode TxRx: Receive and send mode se
tting for SSPIx bus.
9. * @retval None.
le. */

11.void SSPI_Set TransmitMode(SCIAFSelect TypeDef SSPIx, uint8_t Mode)
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XHF SPT A7 =R LR W, s Ok — R 3 TAREOR AT
(¥3 SPT. A LUAIEHE, thn] DUAE SO RN et s b Rl i SPT
HRETEE SPT ezt X I8, Rad sl Rg AL i .

3.2. SSPI K% w25qxx 4%

1F SPT #2110 )W 5 FE spiOOMasterSendReceive H1, ¥nill T drv wq25qxx. ¢ [
KB SO s BIFEIE N B % device—id JEDEC ID DA K uniq id; 45 H T 5.
Hrir. DMA 77 S35 77 20
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[N R VLR TN PRSI
8
9 mintlé t drv_w2Sgxx read device id(wvoid)
10 1
11 uintls_t tmp = 0;
12 static uintd t rzbuf[é];:
13 static uintd t txbuf[7] = {0x%0, Ox00, Ox00, Ox00, Oxff, Oxff};
laiifder  SPIT POLITNG
S5PI_Start (S5PIL1):
S5PI_TramsmitData (S5PI11, ) -
S55PI_TransmitData (55PI11, 1
S5PI_TramsmitData (S5PI11, ) -
S55PI_TransmitData (55PI11, 1

tmp |= S5PI_TransmitData (S5PI11, ) << B; A\ b
tmp |= SS5PI_TransmitData(S5PI11, )z ibl@] i'I

S5PI_Stop (S55PIL11);

Treturn t:r.}:_::

$else
—|#ifdef SPI WITH DMA
E Spill Dma TxRx (txbuf, , rxbuf, &):
delayM5(4):
while i tx end == 0J):

PR DMAUKA
tmp |= (rxbuf[4] << E): l‘IQE
tmp |= rxbuf[S]:;
reruTn LD

$clse

S5PI_Start (S5PILL);
S55PI_Set_TransmitMode (SSPI11, 55PI_TransmitMode TxRx)

S55PI TramsmitData (55PI11,0x50);
S5PI_TransmitData (S5FI11,0
S55PI_ TransmitData (55FI11,0

; e M nr -
SSPI_TransmitData (SSET11,0%00) ; iﬁl@k J% I:I:l &EH

L S " ™ ™ S A Py oy o oy o VI N T O T O S T o L T o B e e S S o
LT I ) I e I o e Y s s e A Y N N % T = [SER]

S5pill_Int_Read(rxbuf, 2);:

delayMS(1): I"IQ
while (g_spi_rx_end == 0});
tmp |= (rxbuf[0] << 2):

51 tmp |= rxbuf[l]:

52

iz} Iolurn tmos

54 |#endif
55 [#endif

LABEH device id Jufil¥s 70 lgath 1 B Al ig ) LRt 2K AP T R
5 58 SORIEFFEAN R 7 AR E

3.3. SSPI iE£EX BAT32G137 %51 SSPI M#L

1E = R A E I 2 Lk PR R B RE, 34 T BRE BAT32G137 R A1
SPT MMLAYBIFE; 45 DMA F b b fie A 5 R
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4. ~BER

FEWFEEH spiSlaveSendReceive {EA SPI MAL, spiMasterSendReceive
B8 SPT ML, #ATHIEE &K, ZTHMNFEWT:

00k s Ms +300

&\\\I\I\\‘I\II\H\\l\ll\\l\\I‘H\\I\II\‘I\\I\\I\

i

K— SPI DMA Kiki 7K

s 105 s 00ks 504,00 s bs Ks +:
\II\\\\\I‘\\\I\\\\\ll\\\\ll\\\\I\\\\I\‘\\\II\\\\‘I\\\\\\\\‘\II\\\\II\\\\

K — SPI DMA fUitistFF
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+ 0 f + s + B Ohs  + g 0p

H\HHH‘\H¢IH\I‘HIIHII\‘\II\\II\\‘I\HI\H\‘H\I\HH‘HHHIH‘IH\II\H'H\

@ 10 Miz

00. 00 Mg 186. 00 +2 . 00k 6448, 00Kz +2776464. 00K s 00Ms 5. 00 Mg 6512. 00Kz  + 00 ks

HH\HIHHHH\HII&\H‘\H\HII\‘HHHH\‘IIHHH\‘\HIIHH‘\HHHII‘HHHH\‘IIHHH

BIPU e I

B W25QXX 15 £ R s e B
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+440818 B0 M= +440 s +44] OHs 4
(e rrrrrerrrrrrrrn

s Ws +44i
(N

s s +440) Ws +440 0K +4405
o O O o O O I I O R

s Ws +440)
FErrrrrnd

[ O O O O A B A O

O

KT B % id

~
CHE]

Hs= 71574 40 H 2

RN FEEEEEEETEEET it

KIS 132H jecid
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HMAEEHET

HAEEMT

H

Kt iE2H unique id
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