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ffH TICA FHFEF N JZE iica demo. ¢ iica demo.h IXZ))Z i2ca.c i2ca. h.
gpio.c gpio.h. isr.c isr.h MIAZ| TREH

2.1. 8 B RE A A

ALFEENL/ WML TICA PIUG4k, 25 pRELL A TICA AR O HURBIFER
E T N EHLIRSN AT24C02 EEHIE. BN GFENRD FIMHL OF RO #3E47
By
2.1. 1. TICA ¥4k,

void Iica@ Init(void)

{
GPIO_InitTypeDef GPIO_InitStruct={0};

1
2
3
4. TI2CA InitTypeDef I2CA_InitStructure;
5
6

GPIO_PinAFConfig(GPIO_PORT6,GPIO_Pin_0,GPIO_P60,GROUP_AF_SCLAA®);

N

GPIO_PinAFConfig(GPIO_PORT6,GPIO_Pin_1,GPIO_P61,GROUP_AF_SDAA®);

10. GPIO_InitStruct.GPIO_Pin = GPIO_Pin_0;
11. GPIO_InitStruct.GPIO_Mode = GPIO_Mode_OUT;
12. GPIO_InitStruct.GPIO Level = GPIO _Level LOW;
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

GPIO_InitStruct.GPIO_PuPd GPIO_PuPd_UP;
GPIO_InitStruct.GPIO OType = GPIO_OType_OD;
GPIO_InitStruct.GPIO_Ctrl = GPIO_Control_DIG;
GPIO_Init(GPIO_PORT6,&GPIO_InitStruct);

/*SDAAO GPIO CONFIG*/
GPIO_InitStruct.GPIO_Pin = GPIO_Pin_1;
GPIO_InitStruct.GPIO_Mode = GPIO_Mode_OUT;
GPIO_InitStruct.GPIO_Level GPIO_Level_ LOW;
GPIO_InitStruct.GPIO_PuPd GPIO_PuPd_UP;
GPIO_InitStruct.GPIO OType = GPIO_OType_OD;
GPIO_InitStruct.GPIO_Ctrl = GPIO_Control_DIG;
GPIO_Init(GPIO_PORT6,&GPIO_InitStruct);

I2CA InitStructure.I2C_ClockSpeed = 100000;
I2CA_InitStructure.I2C_Ack = I2CA_Ack_Enable;
I2CA InitStructure.I2C DutyCycle = 50;
I2CA_InitStructure.I2C_OwnAddress = 0OxAQ;
I2CA InitStructure.I2C_Mode = I2CA Mode SMBusMaster;
I2CA_Init(&I2CA_InitStructure);
#ifdef I2CA_USING_INTERRUPT
ISR_Register(IICA_IRQn,iica@_interrupt);
INTC_EnableIRQ(IICA IRQn); //enable INTIICA interrupt flag
#endif

}

GPI0 &, I GPIO PinAFConfig FR#%(, IICA F¥) SCL A1 SDA 5|JA] LLE
LR B GPI0, ERCE GPIO N EEE FykiH . FFIR%HH

> M TICA izfTid%x

> W TICA SCL mH-~ P ke, EHE RE B 50

> WHEASHHE: Jf 1ICA FHIEMMLA A8

> BiE TICA TR TN/ MBS

> M T IR S5 R A
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2.1.2. TICA ML #ill/ KR

X AT TICA A e 8, x4y Aok, A HEAT ACK fa il
BRI L REUSC S AL Y -

FRIEREL: I2CA Master WriteData

1. /**

2. * @brief Send a data buffer through the I2CA peripheral to write.

3. * @param Address: Device address in the I2C bus.

4. * @param Reg: Register address in the Device.

S * @param Data: Data buffer address.

6. * @param Len: Data buffer length need to transmit.

7o * @retval None

8. */

9. I2CA Status I2CA Master WriteData(uint8 t Address, uint8 t Reg, uint
8_t *Data, uintl6_t Len)

10. {

11. I2CA_Status status = OK;

12.

13. if (I2CA GetFlagStaus(I2CA_STATUS BUSBSY) != RESET)

14. {

15. status = BUSY;

16. }

17. else

18. {

19. I2CA_GenerateSTART();

20.

21. IICA->IICAQ = Address & OxFE;

22.

23. while(!INTC_GetPendingIRQ(IICA_IRQn));

24, INTC_ClearPendingIRQ(IICA_IRQn);

25.

26. ITICA->IICAO = Reg;

27.

28. while(!INTC_GetPendingIRQ(IICA_IRQn));

29. INTC_ClearPendingIRQ(IICA_IRQn);

30.

31. do

32. {

33. IICA->IICAQ = *Data++;

34.

35. while(!INTC_GetPendingIRQ(IICA_IRQn));

36. INTC_ClearPendingIRQ(IICA_IRQn);

37.
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38. } while(--Len);

X5

40. /* stop condition is generated */
41. I2CA_GenerateSTOP();

42. }

43.

44 . return status;

45. }

RMREREE NI SAH: YV, A, B EOE . %
RN

IICA PHZERUR K%L 12CA_Master ReadData
1. TI2CA_Status I2CA_Master_ReadData(uint8_t Address, uint8_t Reg, uint8
_t *Data, uintl6_t Len)

2. {

3. I2CA_Status status = 0K;

4.

5. if (I2CA_GetFlagStaus(I2CA_STATUS_BUSBSY) != RESET)
6. {

7. status = BUSY;

8. }

9. else

10. {

11. /* Generate the START condition */

12. I2CA_GenerateSTART();

13.

14. IICA->IICAQ = Address & OxFE;

15.

16. /* Wait device address send succes */
17. while(!INTC_GetPendingIRQ(IICA IRQn));
18. INTC_ClearPendingIRQ(IICA_IRQn);

19.

20. IICA->IICAO = Reg;

21.

22. /* Wait device register send succes */
23. while(!INTC_GetPendingIRQ(IICA IRQn));
24, INTC_ClearPendingIRQ(IICA_IRQn);

25.

26. /* Generate the RESTART condition */
27. I2CA_GenerateSTART();

28.

29. IICA->IICA@ = Address | oxe1l;
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30.

31. /* Wait address send succes */

32. while(!INTC_GetPendingIRQ(IICA IRQn));

SR INTC_ClearPendingIRQ(IICA_IRQn);

34.

35. do {

36. /* When the last byte to receive, we should not output A
CK */

B/ if(Len == 1U)

38. {

39. /* acknowledgment disable in the last byte to receiv
e */

40. IICA->IICCTLOO &= ~(1 << I2CA_ACK_BIT);

41. }

42.

43. /* Release the bus status for receive data */

44, IICA->IICCTLO® |= (1 << I2CA WREL_BIT);

45,

46. /* Wait data receive succes */

47. while(!INTC_GetPendingIRQ(IICA_IRQn));

48. INTC_ClearPendingIRQ(IICA_IRQn);

49,

50. /* copy the receive data to target memory */

51. *Data++ = IICA->IICAQ;

52.

53. } while(--Len);

54.

55. /* STOP condition is generated */

56. I2CA_GenerateSTOP();

57. }

58.

59. return status;

60. }

SFF TICA MHLEEEUEE, (BTSN k&Hhhl. A2k, SeBdE, L
Je B AR s SRR ER) TICA PN RG5> 5 W&t F 75
Hillk —>restart >k ssHibt—> B EIE > E1HE S

2.1.3. TICA FENLHWTU/ K R %L

XFF BAT32G137 R TICA, " WrlCR sREL 78 A W R 55 ok 2 347 2 g
Ab¥E
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qj%ﬁiiﬁﬁﬁﬁiiIICA_MasterWrite
1. int IICA MasterWrite(uint8 t adr, uint8 t *tx buf, uintl6 t tx_num,
uint8_t wait)

2. {

3. I2CA_Status status = 0OK;

4.

5. if (I2CA_GetFlagStaus(I2CA_STATUS_BUSBSY) != RESET)
6. {

7. status = BUSY;

8. }

9. else

10. {

11. I2CA GenerateSTART();
12. /* Wait */
13. while (wait--)

14. {
15. K
16. }

17. if (RESET == I2CA_GetFlagStaus(I2CA STATUS_STD)) //if start cond
ition does not occur

18. {
19. status = NSTART;
20. }

21. /* Set parameter */
22. pData.data = tx_buf;
23. pData.len = tx_num;
24. pData.flag = INT_IDLE;
25. g iica_tx_end = 0;

26.

27. adr &= (uint8_t)OxFE; // set write mode
28. IICA->IICAQ = adr; // write address
29. }

30. return (status);

31. }

X AR R, HIhRELE T A RIRE S )R, K HEE g B P R 55 R AL
AL R S5 R IE 2, AR A B R AN A S

HR TR PR TICA MasterReceive
1. int IICA MasterReceive(uint8_ t adr, uint8_t * const rx_buf, uintil6_t
rx_num, uint8 t wait)
- A
3. I2CA_Status status = OK;
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if (I2CA_GetFlagStaus(I2CA_STATUS_BUSBSY) != RESET)
- q
16. /* Check bus busy */
11. INTC_EnableIRQ(IICA_IRQn); // enable INTIICA® interrupt
12. status = BUSY;

4
5.
6. INTC_DisableIRQ(IICA_IRQn); // disable INTIICA® interrupt
7
8
9

13. }

14. else

15. {

16. I2CA_GenerateSTART(); //generate a start condition

17. INTC_EnableIRQ(IICA_IRQn); // enable INTIICA@ interrupt
18. /* Wait */
19. while (wait--)

20.  {
21.
22. }

23. if (RESET == I2CA_GetFlagStaus(I2CA_STATUS STD)) //check no star
t condition occurs

24,  {

25. status = NSTART;
26.  }

27.

28. /* Set parameter */
29. pData.data = rx_buf;
30. pData.len = rx_num;
31. pbata.flag = INT_IDLE;
32.

33. g iica rx_end = 0;

34. g iica rx_cnt = 0;

35. adr |= (uint8_t)exe1; // set receive mode
36. IICA->IICAQ = adr; // write address

37. }

38. return (status);

39. }

XtF TICA e lioer By, @I P o, 78 Wik 55 bR AOR s B i 2 4
5E buffer 415 AT TICA #¥#007 sE G HARARAERT 1ic BEphil; H 2
WAy RIS 5> & > IR D45 R E 5
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2.1.5. TICA MWLEC WL/ K BREL

ST EEAT TICA MALIEC sk 2k,  BRUScithbh FA sly b bl A [ B, gl 30 ik A 42
e ERIE ACK , JERIEMNURBREREN, 205 TICA & OXFF;

BN PR . 12CA Slave ReceiveData
1. TI2CA _Status I2CA Slave_ReceiveData(uint8_t *Data, uintl6_t Size, uin

t16_t *Len)

2. {

Jo I2CA_Status status = OK;

4, uint8_t Address_Match = 0;

S uintl6_t Recv_Length = 0;

6.

7o while(1)

8. {

9. while(!INTC_GetPendingIRQ(IICA_IRQn));

10. INTC_ClearPendingIRQ(IICA_IRQn);

11.

12. /* Check stop condition */

13. if (IICA->IICSO & IICA IICSO_SPD Msk)

14. {

15. /* Disable I2CA */

16. IICA->IICCTLOO &= ~IICA IICCTLOO SPIE Msk;

17. break;

18. }

19. else

20. {

21. /* When the address match 1is success */

22. if (!Address_Match && (IICA->IICSO & IICA IICSO_COI_Msk)
)

23. {

24, Address_Match = 1;

25.

26. /¥ SPIEO = 1: enable I2CA */

27. IICA->IICCTLOO |= IICA IICCTLOO SPIE_Msk;

28.

29. /* interrupt request is generated at the eighth clock's falling
edge */

30. IICA->IICCTLOO &= ~IICA IICCTLOO WTIM Msk;

31.

32. /* cancel wait */

33. IICA->IICCTLOO |= IICA IICCTLOO WREL Msk;

34. }

35, else
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36. {

B/ if (Recv_Length < Size)

38. {

39. *Data = IICA->IICAQ;

40. Data++;

41. Recv_Length++;

42.

43, /* WRELO = 1U: cancel wait */

44. IICA->IICCTLOO |= IICA_IICCTLOO_WREL_Msk;

45. if(Size == Recv_Length)

46. {

47. /* WTIMG = 1: 1interrupt request 1is generated at the ninth clo
Ck's falling edge */

48. IICA->IICCTLOO |= IICA_IICCTLOO_WTIM_Msk;

49, break;

50. }

51. }

52. else

53. {

54. /* When the receive data length exceed the hope Llength,we shoul
e not write data to the receive buffer */

55. /* WTIMO = 1: 1interrupt request 1is generated at the ninth cloc
R's falling edge */

56. IICA->IICCTLOO |= IICA_IICCTLOO_WTIM_Msk;

57.

58. /* WRELO = 1U: cancel wait */

59. IICA->IICCTLOO |= IICA IICCTLO® WREL_Msk;

60. }

61. }

62. }

63. }

64.

65. /* Set the receive data length */
66. *Len = Recv_Length;

67.

68. return status;

69. NewState)

WA R EL, B2 75 BRI buf, buf K/, DRI 3 04 1 9 K R

LICA YE N MHLES ) K IZEPREL 12CA Slave TransmitData
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1. TI2CA Status I2CA Slave TransmitData(uint8_ t *Reg, uint8_t *Data, uin

t16_t Size)

2. |

Jo I2CA_Status status = OK;

4. uint8_t Stop_count = 0;

Ba uint8_t Address_Match = 0;

6. uintl6_t Send_Length = 0;

7o

8. while(1)

g {

10. while(!INTC_GetPendingIRQ(IICA_IRQn));

11. INTC_ClearPendingIRQ(IICA_IRQn);

12.

13 /* Check stop condition */

14. if (IICA->IICS@ & IICA IICS@ _SPD Msk)

15. {

16. Stop_count++;

17.

18. /* To avoid the repeated stop condition */

19. if (Stop_count == 2)

20. {

21. /* Disable I2CA */

22. IICA->IICCTLOO &= ~IICA TIICCTLOO SPIE Msk;

23 break;

24, }

25. }

26. else

27. {

28. /* When the address match 1is success */

29. if ((Address_Match < 2) & & (IICA->IICSO & IICA_IICSe@_COI
_Msk)) /BN ERTLE 5 MBI — R

30. {

31. Address Match ++;

32.

33. if (Address_Match == 1)

34. {

35, IICA->SVAQ |= oxe1; VIZ /& s

36. }

37. else if (Address_Match == 2)

38. {

39. *Reg = IICA->IICAQ;

40. IICA->SVAQ &= ~0x01;

41. }

42.
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43, if (!(IICA->IICCTLOO & IICA IICCTLOO SPIE Msk))

44, {

45, /* SPIEO® = 1: enable I2CA */

46. IICA->IICCTLOO |= IICA IICCTLOO SPIE_ Msk;

47. }

48.

49. /* Sending or receiving */

50. if (IICA->IICS@O & IICA IICSO_TRC_Msk) //send status

51. {

52. IICA->IICCTLOO |= IICA IICCTLOO WTIM Msk; //7#i A9 T-ii#h, Jin)
P& NE T

53. IICA->IICA@ = *Data;

54. Data++;

55. Send_Length++;

56. }

57 o else

58. {

59. IICA->IICCTLOO® |= TIICA IICCTLO® ACKE Msk; /* ACKEO = 1U: ena
ble acknowledgment */

60. IICA->IICCTLOO &= ~IICA IICCTLOO WTIM Msk; // interrupt requ
est is generated at the eighth clock's falling edge

61. IICA->IICCTLOO |= IICA IICCTLOO WREL_Msk; // cancel wait

62. }

6B }

64. else

65. {

66. /* Sending status */

67. if (IICA->IICSO & IICA IICSO_TRC_Msk)

68. {

69. if (Send_Length == Size)

70. {

71. ITCA->IICAO = OxFF;

72.

73. }

74. else

75. {

76. /* Write data to IICAO register to send it */

77. IICA->IICAQ = *Data;

78. Data++;

79. Send_Length++;

80. }

81. }

82. }

83. }
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84. }

85.

86. return status;
87. }

29 TICA ME Y WAL B, 1 B B0 B2 A2 LA S e B, — ok, &
UK, AfE: RS SaFar. —REEBg . S AXTRI
MHUSGEBE R TR EE: &bl SearfPa . OB WAL, Ak %

2.1.6. TIICA MAHLH WU/ K& L

/KoK sk ok sk s ks ok sk sk ok sk sk ok sk ok ok stk stk sk ok sk ok sk ok sk ok ok sk ok sk sk K sk sk ok o sk ok

* Function Name: IICA@ SlaveReceive

* @brief This function receives data as slave mode.
* @param adr - send address

* @param tx_buf - receive buffer pointer

* @param rx_num - buffer size

* @return None
****************************************************/

O 00 N O U1 ph W N B

void IICA SlaveReceive(uint8 t adr, uint8 t * const rx_buf, uintil6 t
rXx_num)

10. {

11. g iica_rx_end = 0;

12. g _iica_rx_len = 0;

13. g iica_rx_cnt = rx_num;

14. pData.len = 0;

15. pData.data = rx_buf;

16. pData.flag = INT_RX;

17. IICA->SVAQ adr; /* slave address */

18. }

X MM R £, B sk B E R T R A R A3 T1cA SlaveReceive BRZK
WO B BHRAE D) rx buf F . [FRE, kiR ERBEE .

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

* Function Name: IICA®@_SlaveSend
* @brief This function sends data as slave mode.
* @param adr - send address

* @param tx_num - buffer size

* @return None
***************************************************/

/
1
2
3
4
5. * @param tx_buf - transfer buffer pointer
6
7
8
9

void IICA SlaveSend(uint8 t adr, uint8 t * const tx_buf, uintl6 t tx
_num)
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10.
11.
12.
13.
14.
15.
16.

{

g _iica_tx_end = 0;

pData.len = tx_num;

pData.data = tx_buf;

pData.flag = INT_TX;

IICA->SVA@ = adr; /* slave address */
}

TTCA MATLHF I A3 BR 40, 02 K 5008 31 o W e 55 e e, e m T A3t 255

2.1.7. TICA ZREUSITIRE

uvi A W N R

10.

11.

12.

13.
14.

15.
16.

J*k

* @brief Checks whether the specified I2CA flag is set or not.
* @param  I2CA_FLAG: specifies the flag to check.

* This parameter can be one of the following values:

3 @arg I2CA_STATUS_SPD : the STOP condition check statu
s.

* @arg I2CA_STATUS_STD : the START condition check stat
us.

3 @arg I2CA_STATUS_ACK : the ACK condition check status

* @arg I2CA_STATUS_TRC : bus status in transmit(is 1) o

r receive(is ©) mode.

3 @arg I2CA_STATUS_COI : check the address is matched.

* @arg I2CA_STATUS_EXC : the extend code received or no
t status.

& @arg I2CA_STATUS_ALD : the arbitrate success(is @) or
fail(is 1).

* @arg I2CA_STATUS_MSTS: to display the communication r
ole is master(is 1) or slave(is 0).

3 @arg I2CA_STATUS_BUSBSY: I2C bus is busy or idle.

* @arg I2CA_STATUS_STCF: Generate START condition or no
t.

* @retval The new state of I2CA FLAG (SET or RESET).

*/

17. FlagStatus I2CA_GetFlagStaus(uintl6_t I2CA_FLAG)

M4 12cA_FLAG 3RHX TICA F5 2 MESCIRTS

2.1.8. KM TICA 4

1.

void I2CA DeInit(void)

K T2CA FMBERH], BRERPMHIZATI B, B TIC fir b i@ IE
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3.3. IICA EHLUKS) EEPROM AT24C02 2R~

£ main PR IXE) AT24C02 SXENAEFY, [A] AT24C02 BE#& 54, [
R B S IR SO R A T Fe 0 05 R TR A 2 RO 5

43 uint32 t msCnt; // count wvalue of lms

44 static unsigned char ledon = 1;

% = uint3z t e=rr;

46 uint32 t i=0,3=100;;

47 uintg t tx buf[3]={0xib, 0x55, 0x5h};

48 uint8 t tx bufl[4]={0x01, OxA5, Ox55, Ox5L};

45

50 | S e -
51 | // Systick setting

52 |//-——————— - -
53 SystemCoreClockUpdate () :

54 msCnt = SystemCoreClock / 1000;

] SysTick Config(msCnt):

Sg delay_init (SystemCoreClock): JFAERT AR AL

57

S8 Uart0 Init (15200);

58 Tical Imit(}:

&0 printf ("IICA0 Start\n"):

61 [[]#ifdef USING 24C02

62:5 I2CA USING POLLING/*offer two ways to driver 24C02
63

64 T2ZCA Master WriteData (SLVADDE, ; tx_buf, 3);
65 delayMs (Z20) ;

66 IZCA Master ReadData (SLVADDR, fIx _buf, 3);

67 delayM5(2)

68

65 IICA MasterWrite(SLVADDE,tx bufl, 4, 20§

T0 while (g iica tx end == 0);

71

72 delayMs (Z20) ;

73

T4 TICA MasterWrite (SLVADDR,tx bufl,1, ) !

75 while (g _iica tx end == 0);

TE IICA MasterReceive (SLVADDE,rx buf, N )2

77 wWwhnile (g iica rx end == 0);

78 delawMo (20 o

759

80 |

81 | #=lse

o el S W= TN

B NE R T LS AT24C02, SHEOAERIDy Ty RiLs, Bl e

B 5 3K
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3.4. TICA EHLAT IICA MALHEAT BHE B PRI

75
76
77
78
TS
80 |
8] Felse
¥ while (1)
83 {
84 IICA MasterWrite (SLVADDR, tx bufl,4,20);
8 while (g iica tx end == 0);
84
81 delayMs(20); |

8

8 IICA MasterWrite (SLVADDR,tx bufl,1,20);

g while (g iica tx end == 0);

5] IICIL_MasterRecenre (SLVADDR, rx buf, 3, 20):

93 while (g iica rx end == 0);

9 delayMs (20) »

o4 }

9 gendif
] 96 |

.

4. ~BER

1IC ﬁ:jm HL» 24cez

° Address srite: AQ ae Data write: 01 ° Data write: AS ° Data write: 55 ° Data write: 54 H

K— Hif

HRE: 24002 WA HLAE N 0XA0, [AEAFes 0X01 Hilik'E 3 A7 &#E 0XA5,0X55, 0X5A;

N 20,00 ¢ @ 10 NHz

+903.14ns  +903. 2Lns 903, 34ns 4903, 4lns

\IlHHHH\‘HHHIH‘HHH\H‘HHIHvH‘H\HHH‘\IIHHH‘\HHHH'IHHHH‘H\HHI\‘HHH\H‘HHIIH\‘HHH\H‘HII\HH (RN AR RN ARAR AT

eM@M@ i O

AW AOD Data write: 01 jA Data read: A5 Data read: 55 Data read: 5A

B B
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VERE: ARV, oSG iagitbhl, SRR IR HBhE I oXe1 A A7 st i 3 47
i

B TICA [RI3F Fhis Hdls
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