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16.2.1 12C Memory Map

[2C[TBO16-bit [T1T7
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16.2.2 Register

O

16.2.2.1 12C Address Register (12Cx_IADR)[TTTITITITION[
a. bitl5-8[TTTTTTT100

b. bit7-10ADROTI2 COTTTITTTITTI2 COTTIT T T T TITIITIT]

16.2.2.2 12C Frequency Divider Register (12Cx_IFDR)ITIIIIT
a. bitl5-6[TITTITIITI00

b. bit5-1 [TI2C[I1T]

(T I ]

12C_IFDROTTTT T T T

(TN COTTIT T

[2CIPG[ ALK _ROOT=66Mhz

PLL2 = 528 MHz

PLL2_PFD2 = 528 MHz

IPG_CLK_ROOT = (PLL2_PFD2 / ahb_podf )/ ipg_podf = (528 MHz/4)/2 = 66Mhz
PER_CLK_ROOT = IPG_CLK_ROOT/perclk_podf = 66 MHz/1 = 66 MHz
(MI2CITTT11 00K [IT11T1=66000000/100000=660.

(ITable 31-3. I2C_IFDR Register Field Value64D[TT10x15[1T]
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16.2.2.3 12C Control Register (I12Cx_I12CR)IIIIIIIITI8h
a. bit 15-8[TTTTITITI00




b. bit 7 [J2C[IIITI0 disable[J1 enable[]

c. bit 6 [JI2C[IITIITIO disable[]1 enable[]

d. bit 5 [TY[IIIIITO slave mode[]J1 master mode []

e. bit 4 [TTTIITIITI[0 receive mode[]l transmit mode[]

f. bit 3[TTTTT1 00 ACK, 1 NO ACK[]

g. bit 2 [TTITITI0 no repeat start[J1 Generates repeat start[]

h. bit 0 [1T]

16.2.2.4 12C Status Register (12Cx_[2SR)[ITTITITITICh
a. bit 15-8[TTTII11100

b. bit 7 [TTTTITTIO [TT111 [ITTT]

c. bit 6 12C[TTTTTTITIO [TT171 11111

d. bit 5 12C[ITTTTITT0 (1111 00

e. bit 4 [JT1T]100 111 1111

f. bit 3 [IT]

g. bit 2[TTTTTT] 00 slave[IIITIT], 1 slave[] 1111

h. bit 1 12COTIOITIIT] 1I111T]

i. bit O [TTTTTTTIOTIACK 1[ITINO ACK[J

6.2.2.5 12C Data 1/O Register (12Cx_I2DR)ITIITIITTI10h
a. bit 15-8[TTTTT1TI0[]

b. bit 7-1 [T1T]

O8 T T T I T T T

16.3 AP3216C[IT]




16.3.1 AP3216C

AP3216C [TTTITIITITIIITIIIIIIITIIIITALS: Ambient Light Sensor[TTTTITTPS: Proximity Sensor[ITITIIT

16.3.2 AP3216C

@ [I112C

@ [TTJFS mode [TA00kbit/s
® [TTALS/PS+IR/ALS+PS+IR/PD/ALS once/SW Reset/PS+IR once/ALS+PS+IR once[]
@ [T

® [II11}+30°C to +80°C

® ALS

a. (0-65536)16[IITT111

b. 4TI

c. [IT150/60 HZ[]

d. [ITeI

e. [I1111]

@ PS

a. (0-1023)101111M

b. 40

C. [II111]

d. 010

[TIIT¥.1mm x 2.4mm x 1.35mm

16.3.3 AP3216C

[TDAP3216CTTTTITTTITIT]
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[IITITTITTAP32 16 CITTTTTTII

16.4 12C[TTTT1] [1

g ralimP o EidY/KMe ] 1ZKN

001 _example_i2c_ap3216c_led_show\i2c.c[]
[1GitT] NoosProgramProject/(16_12C[T\001_example_i2c_ap3216c_led_show\i2c.h

T2 COII T 2 CI T2 CL AT

/*

*The I2C contains five 16-bit registers.

*/
/4 MO 0m [Meit)y@ OO0 OVO
* 21A 06000 (I2C1_IADR) 16 R/W 0000h  31.7.1/1463

* 21A 0004 (I2C1 IFDR) 16 R/W 00006h 31.7.2/1463



* 21A 0008 (I2C1 I2CR) 16 R/W 0000h 31.7.3/1465

* 21A 000C (I2C1l I2SR) 16 R/W 0081h 31.7.4/1466

* 21A 0010 (I2C1l I2DR) 16 R/W 0000h 31.7.5/1468

5/

#define I2C1 BASE ADDR (Ox21A0000u)

/* I2C1 Base address */

#define I2C1 ((I2C_REGISTERS *)I2Cl BASE ADDR)
I OO T I I 2 CL-IC2 SO T

/* [T T */

/* all registers address is Base address + xh offset*/
typedef struct tagRegisters{
volatile uintl6 t IADR; /*I2C Address Register, offset: 0x0 */
uint8 t ReservedIADR[ 2];
volatile uintl6 t IFDR; /*I2C Frequency Divider Register, offset: 0x4 */
uint8 t ReservedIFDR[ 2];

volatile uintl6 t I2CR; /*I2C Control Register, offset: 0x8 */
uint8 t ReservedI2CR[2];
volatile uintl6 t I2SR; /*I2C Status Register, offset: OxC */

uint8 t ReservedI2SR[ 2];
volatile uintl6 t I2DR; /*I2C Data I/0 Register, offset: 0x10 */
} I2C REGISTERS;

typedef enum enI2C_ OPCODE
{

I2C WRITE = 0, /* M */
I2C READ =1, [@ /* OII0O0 */
I2C_DONOTHING BULL

} I2C_OPCODE;

T T Omaste M T T T T Dmaster T T TTTTITITTTI

typedef struct tagI2cTransfer

{
uint8 t ucSlaveAddress; O /* 70000 */
uint32 t ulOpcode ; M /* [/
uint32 t ulSubAddress; /* [OIIIId */

uint8 t ulSubAddressLen; 0 /* ImIm */



volatile uint32 t ulLenth; [J /* 000 */
uint8 t *volatile pbuf; O /* M/
} I2C TRANSFER;

EERRNRRRNRRNNRNNRRNRRNNRNNRRNRRREEEED

16.4.1 i2c_init

void i2c init(I2C REGISTERS *I2C BASE); 81 void i2c init(I2C REGISTERS *I2C BASE);

OTOR2CIOTTTITITII

T2 CR(bit7) T
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(ITIT]

I2C BASE->I2CR &= ~(1 << 7);
I2C BASE->IFDR = 0x15;
I2C BASE->I2CR | = (1<<7);

16.4.2 i2c_transfer
(LITIT1]

uint8 t i2c transfer(I2C REGISTERS *I2C BASE, I2C TRANSFER *transfer);

02 COT T T T T

[LITIITIT
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(MITITbit-4 IAL (ITTlbit-1 NF [T TIITIITIIT]
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[LIT*
I2C BASE->I2SR &= ~((1 << 1) | (1 << 4));
[TTITTTTITIICRL:

while(! ((I2C BASE->I2SR >> 7) & 0X1)){};

16.4.3 i2c_start

start T NI2COTITIITHITHII slave I T T T TTTITIIII

uint8_t i2c_start(I2C_REGISTERS *I2C_BASE, uint8 t ucSlaveAddr, uint32_t ulOpcode);
[ITTTITITTIBB0
if(I2C_BASE->I2SR & (1 << 5))

ITITIMSTAT I OmasterMTXI LT O

image-20220112152634031
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I2C BASE->I2CR |= (1 << 5) | (1 << 4);
[T Oslave T

63 I2C BASE->I2DR = ((uint32 t)ucSlaveAddr << 1) | ((I2C READ == ulOpcode)? 1 : 0);

16.4.4 i2c_check



check[ITTTI2SROTTIIIITIT

uint8 t i2c check(I2C REGISTERS *I2C BASE, uint32 t status);

TSR OTbit4 T2 COIT TSRO Teit OO T ITTTTITTTINAKITIT

uint8 t i2c check(I2C REGISTERS *I2C BASE, uint32 t status);
/* I */
[if(status & (1<<4))
i
[II2C BASE->I2SR &= ~(1<<4); [0 /* IO */

[IL2C_BASE->I2CR &= ~(1 << 7);[0 /* [III2C */
[II2C BASE->I2CR |= (1 << 7); [0 /* [IIIK2C */
([return I2C_ARBITRATIONLOST;

0
[(else if(status & (1 << 0)) 0 /* [T */
I
[return I2C NAK; [IJ /* [INAK(No acknowledge) */
iz

[Freturn I2C OK;

16.4.5 i2c_write

I e u T2 DROTTTIITTIITTIIITII2SR bitl NFOTITTITITITTACKITIIITTITIIIIT]

void i2c write(I2C REGISTERS *I2C BASE, const uint8 t *pbuf, uint32 t len)
{

O/* am */

while(! (I2C BASE->I2SR & (1 << 7)));

[L2C BASE->I2SR &= ~(1 << 1); [ /* [II10 */
[L2C BASE->I2CR |= 1 << 4;[[] /* I */
while( len--)

1

[IT2C BASE->I2DR = *pbuf++ [J /* [puf[IIIIITL2DR[IT] */

[Mwhile(! (I2C BASE->I2SR & (1 << 1))); [ /* I */0
[[T2C BASE->I2SR &= ~(1 << 1); /* I */



[Iy/* [TACK */

[Mif(i2c check(I2C BASE, I2C BASE->I2SR))
[ITbreak;

0

[[2C BASE->I2SR &= ~(1 << 1);
[i2c_stop(I2C BASE); [ /* [IIID0 */

16.4.6 i2c read

OO T T TA T T T T T I b ttps: //community .nxp.com/thread/378405 [TITTITIITTITI

void i2c read(I2C REGISTERS *I2C BASE, uint8 t *pbuf, uint32 t len)
{

[volatile uint8 t dummy = 0;

Cdummy-++;  [/* [IIT100 */

/* I */

while(! (I2C BASE->I2SR & (1 << 7)));

[[2C BASE->I2SR &= ~(1 << 1); [IIIV/* [IIIII0 */
[I2C_BASE->I2CR &= ~((1 << 4) | (1 << 3)); [V* [IID */

[V* [IIIIIIIIIITINACKT */
0if(len == 1)
I2C BASE->I2CR | = (1 << 3);
[(dummy = I2C BASE->I2DR; /* [] */
while( len--)
X
[Mwhile(! (I2C BASE->I2SR & (1 << 1))); [/* IO */0
[I2C_BASE->I2SR &= ~(1 << 1); [IIV/* OIID */

0 Oif(len == 0)
{
[i2c stop(I2C BASE); [OIV* [IIIDO */
}
if(len == 1)

{



I2C BASE->I2CR | = (1 << 3);
}
[[Fpbuf++ = I2C_BASE- >I2DR;
s
}

16.4.7 12C

(02 COT T T

(LI
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® Master[T]12C addr[J7bit[Tw[TI1[1bit[TTTIACK

@ Slave[JJACK
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@ Slave[JJACK

® Master[TRESTART

® Master[T]12C addrJ7bit[TILOLbitJTTIACK

@ Slave[JJACK

Slave[Tdata[J8bit[TTTTIIII]

® Master[JJACK

© O8O TIITTIII

[] Master[TINO ACKTTITITITITIIITACK
[] Master[JISTOP

1.5 12CII11 M

12 CTT I

**[IEN:**12C_12CR[bit6[](0 disable 12C interrupt [J1 enable 12C interrupt)

FHIF**12C _12SR (bitl) [0 No 12C interrupt pending [J1 An interrupt is pending[]

HIRRRRNNNNRARNNND

[T by te TN FOMTDACK T

16.6 AP3216C[]

AP3216CITTI2COIITwrite/read[TT11]

[TIGi% 1] NoosProgramProject/(16_I2C[T\001_example_i2c_ap3216c_led_show\ap32IHGit)[]
NoosProgramProject/(16_I2C[T\001_example_i2c_ap3216c_led_show\ap3216c.h)

16.6.1 AP3216C[ITIO

[TIL00ASK_IMX6ULLTTIIT]
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AP3216C[TTIIITIPIN2[PINSIIITI2C1_SCLO2C1_SDATIIIIIIIIINI2C1_SCLOTUART4 RXD[2C1_SDA[]
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16.6.2 [TTIAP3216C

[I111.3-1.3.4 AP3216CIITITITI (ITTTTITTITTIOXOOMTIITTTTITTTITITTAP3216 CIITTIT]

(LTI

® [[ITTJ0X00ITTI0OX04[]

® [IIITII10X03,[TALS+PS-+IR,[TIITI16. 31T
@ [T

(L1111

[Fet = i2c write one byte( AP3216C ADDR, AP3216C SYSTEMCONG, 0X4);

[ndelay[MOIIIIIITV* AP33216C[IITLOms */
[Fet = i2c write one byte( AP3216C ADDR, AP3216C SYSTEMCONG, 0X3);

[T T Tdata[dTI0OX 3O TT1T]

data = i2c _read one byte(AP3216C ADDR, AP3216C_ SYSTEMCONG); []

i2c_write_one_byte[fi2c_read_one_byte[TTT]i2¢_transfer[TTTTTTTTTITIITTITITIITI2¢.cOTTTT

16.6.3 AP3216C

ARIRNRNRNRNNNEREREREEN

[void ap3216c¢c read data(uintl6 t *ir, uintl6 t *ps, uintl6 t *als)

ARIRNRNRNRNRNRNRNERED

[ITAP3216C_IRDATALOW[AP3216C_PSDATAHIGHT6MTTTITIOMTTTIIIIIIIITirOesdalsIIT]

void ap3216¢ read data(uintl6 t *ir, uintl6 t *ps, uintl6 t *als)
{



uint8 t buf[6];

uint8 t i,
for(i =0; i < 6; i++)[* OIIIIIIO */
{
buf[i] = i2c read one byte( AP3216C ADDR, AP3216C IRDATALOW + i);[]
}
if(buf[ 0] & ©X80) /* IR_OF[IR, [I111 */
o {
M *ir = 6; 00
o 1}
0 else [II1 /* [MIR[IIIO  */
{
M *ir = ((uintl6_t)buf[1] << 2) | (buf[0] & OX03); [0
o 1}

(110 /* JALSOIII */
0 *als = ((uintl6 t)buf[3] << 8) | buf[2];[

if(buf[4] & 0x40)[ /* IR _OF[IM, [II1T/

o {

M *ps = 0; a

0 OO

0 else IO /* [PPSO */0

o A

M *ps = ((uintl6_t) (buf[5] & OX3F) << 4) | (buf[4] & OXOF);
}

0 return;

}

[JOXOA~OXOF6[TTITTTTTITTITHALSOPSOIR I TTITTITITTTITTTOALSOPSOIRITTITTT 1 2. 5msTTTTTITTTTTI
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16.7.1 AP3216C

[I1Git[T] NoosProgramProject/(16_12C[T\001_example_i2c_ap3216c_led show)

- 3O T T

while(!ret)
{
/*[IIIIX ALS) (ITTTX PS) OTIITX IR) */
ap3216¢c read data(&ir, &ps, &als);
/* [IITIITITIIT-ED T/
if (als>100 || ps >1000)
{

led ctl(1);

16.7.2 4-1.4

[IIGit[T] NoosProgramProject/(16_I2C[T\001_example_i2c_ap3216c_led_shoW]TIT]

16.7.3 3-1.4

[T TEEDOTOALSMPS O T T




[ITIT]
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16.7.4 AP3216C

[I1Git[T] NoosProgramProject/(16_12C[[\002_example_i2c_ap3216c_printf_show)

(T - 3T I T TO T

while(1)
{
delay(100000);
/*[IIITI ALS) [TTT1X PS) [ITTTIX IR) */
ap3216¢c read data(&ir, &ps, &als);

printf("ir=%d ps=%d als=%d\n\r", ir, ps, als);

16.7.5 4-1.4

M **IGit[T] NoosProgramProject/(16_I2C[TN002_example i2c_ap3216c_printf_show)**TTTTTTIT]

16.7.6 3-1.4

(ITITITIT]
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