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3.1 MHBIREMH

FLFE UART #IUG4E, 1525 PR AL LA S UART A==z 1
3.1.1. UART #Ji&4k

FORIEAE, B ANSHORPRS R, IREME YIRS R HIETEY S H /il
T8 P S PTG AR R
/******************************************

* Function Name: Uart@ _Init
@brief UARTO init demo

*

* @param bound

****************************************************/

1

2

3

4

5. * @return init status
6

7. int8 t Uart@ Init(uint32_t bound)
8

9

{

int8_t ret;
10. GPIO_InitTypeDef GPIO_InitStruct ={0};
11. UART_InitTypeDef UART_InitStructure ={0};

13. GPIO_PinAFConfig(GPIO_PORT5,GPIO_Pin_1,GPIO_P51,GROUP_AF_ODEFAULT);
14. GPIO_PinAFConfig(GPIO_PORT5,GPIO_Pin_0,GPIO_P50,GROUP_AF_ ODEFAULT);

16. /*TX GPIO CONFIG*/

17. GPIO_InitStruct.GPIO_Pin GPIO_Pin_1;

18. GPIO_InitStruct.GPIO_Mode GPIO_Mode_OUT;
19. GPIO_InitStruct.GPIO_Ctrl = GPIO_Control_DIG;
20. GPIO_Init(GPIO_PORT5,&GPIO_InitStruct);

22. /*RX GPIO CONFIG*/

23. GPIO_InitStruct.GPIO_Pin = GPIO_Pin_0 ;

24. GPIO_InitStruct.GPIO_Mode = GPIO_Mode_IN;

25. GPIO_InitStruct.GPIO_Ctrl = GPIO_Control_DIG;
26. GPIO_Init(GPIO_PORT5,&GPIO_InitStruct);

28. /*USART CONFIG*/

29. UART_InitStructure.UART_BaudRate = bound;

30. UART_InitStructure.UART WordLength = UART _WordLength 8b;

31. UART_InitStructure.UART_StopBits = UART_StopBits 1;// ~7“/Z///
32. UART_InitStructure.UART Parity = UART Parity No;// L /4/c4:1/
33. UART_InitStructure.phase = UART_Phase Normal;

34. UART_InitStructure.bitorder = UART_Bit_LSB;
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35.

36.
37.
38.
39.
40.
41.
42.
43.

44.

45.
46.
47.
48.
49.

UART InitStructure.UART Mode = UART Mode Rx | UART Mode Tx;

ret = UART_Init(UARTO, &UART InitStructure);
if(ret)

{
SCI_ERROR_LOG(ret);

return ret;

}
ISR_Register(STO_IRQn,uart@_interrupt_send);

ISR_Register(SRO_IRQn,uartd_interrupt_receive);

INTC_EnableIRQ(STO_IRQn);
INTC_EnableIRQ(SRO_IRQn);
return SCI_SUCCESS;

}

GPTO & H, V& H GPIO_PinAFConfig A%y, HrJLLK @ GPTO 5] IR F L
FI6E, % TXDO/RX0, TXD1/RX1, TXD2/RX2 W] LAMLSIBMEZA I, Hoin
GROUP_AF TXDO Ihfgn] LARRES 2 P51 5IJH, tHA] LARRETE] P12 POQ------ 45
FCE LA RS, BREBRR . B, RikFIbAL, FHERL. fit
FAL BRSOk T7 =

HT IR 25 BRBGEME, FBTICR, B uartO interrupt send JEME|FWTS A
STO TRQ [ TR B R E 25, uart0 interrupt receive JEM BT WS H
SRO_IRQ fyh ik %t . /7 uart_demo. ¢ W] LA H S b iR 45 26 %
uart0 interrupt send, uartO interrupt receive; &AM S =k
TSR TN 9 0k i BT R 45 B 5

3.1.2. UART %R/ & %L

f T UART 210325 pR %, UART BE4R4E T 3 Fhis’s 77 N Scil UART %

etk 55— AiovEeil .

RIEKEL: UART SendByte(SCIAFSelect TypeDef UARTX, uint8 t Data)

1. void UART_SendByte(SCIAFSelect TypeDef UARTx, uint8 t Data)
2. {
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3. if (UARTx == UARTO)

4. |

5o UARTO_TypeDef *UART_Instance = &SCIQ->UARTO;

6. UART_Instance->TXD = Data;

7o while (UART_GetFlagStatus(UART_Instance->TSSR, UART_FLAG_TSF | UAR
T_FLAG_BFF));

8. }

9. else if (UARTx == UART1)

10. {

11. UART1_TypeDef *UART Instance = &SCIO->UART1;

12. UART_Instance->TXD = Data;

13. while (UART_GetFlagStatus(UART Instance->TSSR, UART_FLAG_TSF | UAR
T_FLAG_BFF));

14. }

15. else if (UARTx == UART2)

16. {

17. UART2_TypeDef *UART_Instance = &SCI1->UART2;
18. UART_Instance->TXD = Data;

19. while (UART_GetFlagStatus(UART Instance->TSSR, UART_FLAG_TSF | UAR
T_FLAG_BFF));

20. }

21. }

R ROE, PN R S, SR 1 B ORI 2 5 4 2 AR AR
AR

LU PR #T UART _ReceiveByte(SCIAFSelect TypeDef UARTX)
char UART_ReceiveByte(SCIAFSelect TypeDef UARTX)
{

char ch = 0;

{
UARTO_TypeDef *UART_Instance = &SCIO->UARTO;

while (!UART_GetFlagStatus(UART_Instance->RSSR, UART_FLAG_BFF));

1
2
3
4.
5. if (UARTX == UART®)
6
7
8
9 ch = UART_Instance->RXD;

lo. }

11. else if (UARTx == UART1)

12. {

13. UART1_TypeDef *UART_Instance = &SCIO->UART1;

14. while (!UART_GetFlagStatus(UART_Instance->RSSR, UART_FLAG_BFF));
15. ch = UART_Instance->RXD;

16. }
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17. else if (UARTx == UART2)

18. {

19. UART2_TypeDef *UART_Instance = &SCI1->UART2;

20. while (!UART_GetFlagStatus(UART_Instance->RSSR, UART_FLAG_BFF));
21. ch = UART_Instance->RXD;

22. }

23.

24. return ch;

25. }

A UART S22 X AT B I, R 5 B B ok

3. 1. 3. UART Fririie/ /& k%

X CMS32L051 R UART, Wil s %, 76 A W ik 55 ek 2 ik B
SRECEHE -
o B 2 3% BRI 4R Uarte IntSend

void Uart@ IntSend(uint8 t * tx _buf, uintl6_t tx_num)

{
pData.data = tx_buf;

1
2
3
4. pData.len = tx_num;
5
6 INTC_SetPendingIRQ(STO_IRQn);
X T AR BRI FLT e R R e 25 B b W A IR A % R, il ik
Wik 95 Kk 2, RERE— AN BE b A — IR E A s AR R TR S5 R B0 T

1. void uart@_interrupt_send(void *msg)

2. {

3 ATE_FRAME_t *pFrame =(ATE_FRAME_t *)msg;
4. INTC_ClearPendingIRQ(STO_IRQn);

5. if((pFrame->len > OU) && pFrame->data)
6 {

7 Uo_TX = *pFrame->data;

8 pFrame->data++;

9. pFrame->len --;

10. }

11. else //send finished

12. {

13. }

14. }
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q”%ﬁ%§4i5ﬁ5§ﬁﬁiiuartl_interrupt_receive

/*************************************************************

* Function Name: uartl_interrupt_receive
* @brief UART1 Receive interrupt service routine
* @param None

***************************************************************/

void uartl_interrupt_receive(void *msg)

{

1

2

3

4

5. * @return None
6

7

8

9 volatile uint8 t rx_data;

10. volatile uint8_t err_type;

11.

12. INTC_ClearPendingIRQ(SR1_IRQn);

13. err_type = UART_GetErrStaus(UART1, UART_FLAG_FEF | UART_FLAG_PEF |

UART_FLAG_OVF);

14.

15. if (err_type)

16.

17. uart_callback_error(err_type);

18. }

19.

20. rx_data = UART1_RX;

21.

22. if((UART1_RX_STA & 0x8000U) == Q) ///Z) A uk
23. {

24. if(UART1_RX_STA &0x4000U) ///%/#]exod

25. |

26. if(rx_data !=6x0a)

27. UART1_RX_STA = 0;

28. else

29. {

30. UART1_RX_STA|=0x8000;

31. UART1_RX_BUF[UART1_RX_STA&Ox3fff] = rx_data;
32. UART1_RX_STA ++;

33.  }

34. }

35. else /LKW F] oxod

36. |

37. if(rx_data == oxed)

38.  {

39. UART1_RX_STA |=0x4000;

40. UART1_RX_BUF[UART1_RX_STA&Ox3fff] = rx_data;
41. UART1_RX_STA ++;

42. }
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43, else

44, {

45, UART1_RX BUF[UART1_RX STA&Ox3fff] = rx_data;
46. UART1_RX_STA ++;

47. }

48. }

49. }

50. else if((UART1_RX_STA & 0x8000U) == 1)
51. A

52. }

53. }

R FRAT 1B AE o TR IS TR 55 bR B b OB, SIS e R S 4R A — A
P TE ibr &AL X IEE AR B Ok S s £ RIpIRE st 7 rJL
TSR ) A 3
> FEUCERE DL 0x0D 0xO0A Z5 o i CILE I 1 A
> R A EK, fFH DMA J7 e (LA 0 IR
> BUEEEAE K, B, RIE ORI 20ms A HEE A ER 45
O 2 B

3.1.4. UART DMA W/ ‘K eh%k

DMA U A E K E03E, FCE uartO [ DMA 205 DMA UartO Rx, DMA fihi /& V5
DMA VECTOR SRO, EE & Hiz, JEHhhlA U0 RX H Hhhl UARTO RX BUF, ki

K A USART MAX RECV_LEN; #% U0 RX 42U 3 i 4 #F% 31 UARTO RX BUF HH 25,

1.

2. DMA _Uart@_Rx (DMA_VECTOR_SR@, DMA Mode_Repeat, (void *) &U@_RX,
UART@_RX_BUF, USART_MAX_RECV_LEN) ;

3. INTC_SetPendingIRQ (SR@_IRQn) ;

DMA fi A2 BN, BIkXy UARTO RX BUF HHHERMIE buffer HJj
Fav

Uart0 Dma_Rev BREU FHIATE buf f 75 30E2EL UARTO_RX_BUF HH (14545
1. uint8 t Uart® Dma Rcv(uint8 t *buf)

2. |

3 static uintl6_t read = 9,write = 0;

4, static uintl6_t raw_len = USART_MAX_RECV_LEN;

5 intl6_t readlen =0;
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6

7. if(buf ==NULL)

8. {

O return 0;

10. }

11. write = raw_len - DMA_TRANS TIMES; // 5 75#/1/E
12. readlen = write -read; /) CEHHE RS
13. if(!readlen)

14. {

115 return 0;

16. }

17. if(readlen < 0)

18. {

19. readlen +=raw_len;

20. }

21.

22. if(readlen < (raw_len - read)) // L 7P
23. {

24. memcpy(buf,&UARTO_RX_BUF[read],readlen);

25. }

26. else

27. |

28. memcpy(buf,&UARTO_RX_BUF[read],raw_len -read);

29. memcpy(&uf[raw_len -read],UARTO_RX BUF,readlen -(raw_len -read));
30. }

31. read = (readlen+read)%raw_len; // 2754

32. return readlen;

33. }

DMA Ki%EH R, BLH uart0 [ DMA & 3% DMA UartO Tx, DMA filt %& J5i
DMA VECTOR STO, i@z, VEHhhk A tx buf, HHibE U0 TX, i KKRIEKE
A tx_nums K tx buf FARIAL B H AT S Z&U0_TX.

1. void Uart@ Dma_Send(uint8_t * tx_buf, uintl6_t tx_num)

2. |

3. DMA_Uart@ Tx(DMA VECTOR_STO,DMA Mode_ Normal, (void *)tx_buf, (void *)
&UO_TX,tx_num); //config dma transmission

4. DMA_Trigger(DMA_VECTOR_STO);
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3.1.5. UART JFis/KHIEAT

1. void UART _Cmd(SCIAFSelect TypeDef UARTx, FunctionalState NewState)
ENABLE: T JT UART
DISABLE: <M UART 3&AT

3.1.6. UART 3REUEATIRA

1. FlagStatus UART_GetErrStaus(SCIAFSelect TypeDef UARTx, uintl6_t UART

_FLAG)

R4 UART FLAG ZKEY UART 45 5E IR S

3.1.7. <M UART 4phi%

1. void UART_DeInit(SCIAFSelect_TypeDef UARTX)
¥ UART AMBCOCHT, ARG IS ATIN B, B UART B 5 FJd TS

3.3. UART BFE= 41

fE main BRECPHE R T: 1. BB 0 (9 DMA Wik, 2. #1001 sk L
0XO0D OXOA %i#i &t B py%d, midpir iy U kiE & 3. &0 2 FlEIChE K
G CEMA BYTE Z 8T 20ms, MDA NI —BHIELE R , b kis
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45
46 Uartl_Init(115200):
47 [[]#ifd=f UARTO DMA RCV

48 /+# OoBd Bl T E R EEE

a9 DMA UartO_Rx (DMA VECTCOR_SRO, DMA Mode Repeat,
50 INTC SetPendingIRQ(SRO_IROn);

51 [#endif

52 Uartl_Init(38400);

B

54 Uart2_Init(9600):

55

56

57 while (1)

delayMS (100) ;

58 [ i
59
&0

(void *)&U0_RX,UARTO_RX BUF, USART MAX RECV_LEN): //config dma t

a
=
T

#ifdef UARTO_DMA RCV
len = Uartd_Dma_ Rcv (rxbuf);
if{lemn)

(1] = 4

Tart0_Dma Send(rxbuf,len);

Eonclis

AL (URRT1 BX STA & COx
{

m =]
[S=RaT)
{1

URRT1_RX _STR =0;
83 }

if(UARTZ_RX_STR & OxEB000UT)
86 £ i

UART2_RX_STA =0;

4. RPGET

AU TR USOR
B ===0EaE

MR \EE HEV) IO =E)H)

Uartl_IntSend (UART1 RX BUF, UARRT1_RX STA&O0x3EE£f);

Uartz_IntSend (UART2 RX BUF, URRT2_RX STRSO0x3LEL):

TR ENGTR

2

3

r.a.l’H!""

BOiRE
£ O USB-ZE... (CoM11)

4

pikEE S
iR
Halats
Bkt

115200
8
Hene

1

b
ﬁﬁ e

XON/ZOFF -

BngE
@ asc1I
[ ] BahikiT
[l Br&iE
[] BretE
HEER
(@ 4sCII O Hex

() Hex

PHE™ |+ &

12345678

12345678

L1EE%E [1000 2|ns

COM11 OPENED, 115200, 8, NONE, 1, Xoi Rx: 8 Bytes
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