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16.2.1 12C Memory Map

12C[IJ5[]16-bit [TTT]
[TIIIIIIITI0X0002/0x0006/0x000A/0x000ETTIT]
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16.2.2.1 12C Address Register (1I2Cx_IADR)[ITITIIIITIOhO
a. bit15-8[TTTTTITI00

b. bit7-10ADRITI2 COTITITTITI2 COTTTIT T T T TITITIIT]

16.2.2.2 12C Frequency Divider Register (12Cx_IFDR)ITIIIIT

a. bit15-6[T[TTITIITI0]

b. bit5-1 [[J2C[IIT

T
12C_IFDROTITTT T T

(O COTTTITIT:

I2CIPG[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
[MI2CIIII11 00K [TTIIT1=66000000/100000=660.

[ITable 31-3. I2C_IFDR Register Field Value64D[TTI0x15[1T]
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16.2.2.3 12C Control Register (I12Cx_I12CR)IIIIIIIITI8h
a. bit 15-8[ITTTTI1T100

b. bit 7 [J2C[ITITI0 disable[]1 enable[]
c. bit 6 [JI2C[IIIIIII0 disable[]Jl enable[]

d. bit 5 [TY[ITIIIT0 slave mode[Jl master mode []



e. bit 4 [TTIITIIITI [0 receive mode[]l transmit mode[]
f. bit 3[TTTIT1[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 (I12Cx_12SR)ITTITIIITICh
a. bit 15-8[T1III11100

b. bit 7 [TITITIT0 0TI 111

c. bit 6 [2C[TTTTITITIO [TT111 1111

d. bit 5 I2C[ITTTTTITIO (1111 00

e. bit 4 [TTTT100 0111 110

f. bit 3 [IT]

g. bit 2[TTTTTT] [0 slave[IIITTT], 1 slave[I] I1117
h. bit 1 12C[ITIOIIII 1111

i. bit O [JTTTTITIOTIACK 1ITINO ACK[]

6.2.2.5 12C Data 1/0O Register (12Cx_I2DR)[IITITITIT10hN
a. bit 15-8[ITITIT11I00

b. bit 7-1 [T11]

O8 T T I T T T T T T T]

16.3 AP3216C[IT]

16.3.1 AP3216C

AP3216C [TTTITTTTTIIIITITIIIITTTITTALS: Ambient Light Sensor[TTTTTTTIPS: Proximity Sensor[TTTTTIT




16.3.2 AP3216C

@ [I112C

@ [IIFS mode [[}400kbit/s
® [JTIALS/PS+IR/ALS+PS+IR/PD/ALS once/SW Reset/PS+IR once/ALS+PS+IR once[]
@ [T

® [II111+30°C to +80°C

® ALS

a. (0-65536)16[I1TT111]

b. 4TI

c. [(I11150/60 HZ[]

d. eI

e. (1111
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a. (0-1023)1011111

b. 4

¢. [0

d. 010

III1¥.1mm x 2.4mm x 1.35mm

16.3.3 AP3216C

[TDAP321 6 CITIITITIIIIT
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[ITTITITTAP32 16 CITTTTIITIT]

16.4 12C[TTTT1] [1

dYXAGITZAN001_example_i2c_ap3216c_led_show\i2c.c[]

[(TIGit[T] NoosProgramProject/(16_12C[T\001_example_i2c_ap3216c_led_show\i2c.h

QT2 COTTTT T T T2 T2 LTI

/%
*The I2C contains five 16-bit registers.

*/

/* IO OImd Mbit)[D OO OVO

* 21A 0000 (I2C1 IADR) 16 R/W 0000h  31.7.1/1463
* 21A 0004 (I2C1l IFDR) 16 R/W 00006h 31.7.2/1463
* 21A 0008 (I2C1 I2CR) 16 R/W 0000h  31.7.3/1465
* 21A 000C (I2C1 I2SR) 16 R/W 008lh 31.7.4/1466
* 21A 0010 (I2C1 I2DR) 16 R/W 0000h 31.7.5/1468

*/



#define I2C1 BASE ADDR (0x21A0000u)
/* I2C1 Base address */
#define I2C1 ((I2C REGISTERS *)I2C1 BASE ADDR)

T T AT AT AT AT 2 CT-I C2 ST

/* 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: 0Ox4 */
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;

(T TITT IO

typedef enum enI2C OPCODE

{
I2C WRITE = 0, /* [ */
I2C_READ 1, M /* [III00I0 */
I2C_DONOTHING BULL

} I2C OPCODE;

T T T Dmaster I T IT I I T T fimaster ITTTTTTTTITTITT]

typedef struct tagI2cTransfer

{
uint8 t wucSlaveAddress; a0 /* 70001110 */
uint32 t ulOpcode ; [T /* I/
uint32 t ulSubAddress; /* I */
uint8 t ulSubAddressLen; 0 /* [MIm */

volatile uint32 t ulLenth; [J /* 00 */
uint8 t *volatile pbuf; 0 /* I/
} I2C TRANSFER;



16.4.1 i2c_init

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

2 C T

IO 2 CR (bit7) I
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I2C BASE->I2CR &= ~(1 << 7);
I2C BASE->IFDR = 0x15;
I2C BASE->I2CR | = (1<<7);

16.4.2 i2c_transfer
(LTITIT]
uint8 t i2c transfer(I2C REGISTERS *I2C BASE, I2C TRANSFER *transfer);

OO COTTT T T T T T T I

[LITIITIT
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(LT
I2C BASE->I2SR &= ~((1 << 1) | (1 << 4));
(I CF:

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

16.4.3 i2c_start

start[TITH12 CIITTITIIIT T s lave T

uint8 t i2c start(I2C REGISTERS *I2C BASE, uint8 t ucSlaveAddr, uint32 t ulOpcode);
(IIIITIIITIBB0

if(I2C BASE->I2SR & (1 << 5))

ITITIMSTAOT 1 OmasterMTXO T T OTIT]
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I2C BASE->I2CR | = (1 << 5) | (1 << 4);

ITslave T

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

16.4.4 12c_check

check[TTTTI2SRIOTTITITITITE
uint8 t i2c check(I2C REGISTERS *I2C BASE, uint32 t status);

TSRO0t AT T2 AT TSR TIoitOLTTA [TTTTITTTTINAKIITTTT]



uint8 t i2c check(I2C REGISTERS *I2C BASE, uint32 t status);
0/* [T */

Oif(status & (1<<4))

o

[IL2C BASE->I2SR &= ~(1<<4);[] /* QIO */

[ITL2C BASE->I2CR &= ~(1 << 7);0 /* [IIL2C */
[IL2C BASE->I2CR |= (1 << 7);[0 /* [IIIL2C */
[return I2C ARBITRATIONLOST;

i
[(else if(status & (1 << 0)) 0 /* I */
o
[Ireturn I2C NAK; [T /* [INAK(No acknowledge) */
i

[Freturn I2C OK;

16.4.5 i2c_write

O T O uf T2 DROTITITTITTITITITITI2SR bitl NFITTTITTTITITOACKITITTIITITTIIT

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

/> o */

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

[M2C BASE->I2SR &= ~(1 << 1); [ /* [I1D */
[L2C BASE->I2CR | =1 << 4; [ /* [0 */
[while(len--)

1

[[L2C_BASE->I2DR = *pbuf++; [J /* [puf[IITIIIE2DRIL] */

[Iwhile(! (I2C BASE->I2SR & (1 << 1))); [ /* [0 */0
[[I2C BASE->I2SR &= ~(1 << 1); /* 011 */
MV/* [ACK */

[[if(i2c check(I2C BASE, I2C BASE->I2SR))

[ITbreak;

o



[[2C BASE->I2SR &= ~(1 << 1);
[i2c stop(I2C BASE); [ /* I */

16.4.6 i2c read

MO T I Th ttps: //community.nxp.com/thread/378405 [TITITITITITI

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

[volatile uint8 t dummy = 0;

(dummy-++;  [/* [OII10 */

/* I */

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

[[2C BASE->I2SR &= ~(1 << 1); [IIV/* OIIIIO */
[L2C_BASE->I2CR &= ~((1 << 4) | (1 << 3)); Y* IO */

[/* IIIIIIIITITINACKII */
Oif(len == 1)
I2C BASE->I2CR | = (1 << 3);
[(dummy = I2C BASE->I2DR; /* [I] */
[while( len--)
KX
[Mwhile(! (I2C BASE->I2SR & (1 << 1))); [/* IO */0
[QI2C_BASE->I2SR &= ~(1 << 1); [IIV/* OOID */

0 [if(len == 0)
{
[i2c stop(I2C BASE); [II¥/* [IIIIL */
}
if(len == 1)
{
I2C BASE->I2CR | = (1 << 3);
}
[T*pbuf++ = I2C BASE- >I2DR;

[
}



16.4.7 12C

02 COTT I T T
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Slave[Tdata[J8bit[TITIIIII]

© Master[JJACK

O8I IITITTTITITII

[0 Master[TINO ACKIITITITITITIITACK

[] Master[JISTOP

1.5 12C[III T

[2COTTIITIITITIITT

**[|EN:**12C_I12CR[bit6[](0 disable 12C interrupt [J1 enable I12C interrupt)

*¥|F:*+*¥12C_12SR (bitl) [J0 No I12C interrupt pending [J1 An interrupt is pending[]

(T2 by te[ TN FOTTTIACK I T T T

16.6 AP3216C(C[]

AP3216CIIITI2C I Twrite/read[IT11]

TIGitT] NoosProgramProject/(16 _12C[T\001_example_i2c_ap3216c_led show\ap32IpGit)[]
NoosProgramProject/(16_I2C[T\001_example_i2c_ap3216c_led_show\ap3216c.h)

16.6.1 AP3216C[ITI]O

[(T1100ASK_IMX6ULLTTTIT]
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16.6.2 [TTIAP3216C

(171.3-1.3.4 AP3216CTTTT OITTTTTTITOXOOIITTTTIITIIIIITITTAP32 16 CITIIT]

(ITITTIT]
@ [TITTIOXOO[TTTI0X04(]

@ [TITTTITI0X03,[TIALS+PS+IR,[TTTITT11 6. 3TTTTITI

@ [ITKD

(L1111

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

[ndelay[MLOTIIIIITY/* AP33216C[III1LOms */
[Fet = i2c write one byte( AP3216C ADDR, AP3216C SYSTEMCONG, 0X3);

T Tdata IO X 31111
data = i2c_read one byte( AP3216C_ADDR, AP3216C_SYSTEMCONG); ]

i2c_write_one_byte[]i2c_read one_byte[TTT]i2c_transferTTTTTTTTTTTTITITTTITITI2C.c[TTT1T]

16.6.3 AP3216C

(LTI TITTIOTI

[void ap3216¢ read data(uintl6é t *ir, uintl6 t *ps, uintl6 t *als)

(ITIITITTIITIITTI0TT]

(ITAP3216C_IRDATALOW[AP3216C_PSDATAHIGHT6MTTTITTOM T TirOesdalsITT]

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++)[V* [OIIIIIIIIO */
{

buf[i] = i2c_read one byte( AP3216C_ ADDR, AP3216C IRDATALOW + i);[]



if(buf[ 0] & 0X80) /* IR _OF[IR, (11111 */

0 {
M *ir = 6;[10
o 3
0 else IO  /* ONROITID */
{
M *ir = ((uintl6_t)buf[1] << 2) | (buf[0] & 6X03); [
o 3

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

if(buf[ 4] & 0x40)[ /* IR _OF[IM, [IT1T/

o A

M *ps = 0; g

0 IO

0 else IO /* OpsIrm  */0

o

M *ps = ((uintl6 t)(buf[5] & O0X3F) << 4) | (buf[4] & OXOF);
}

0 return;

}

[JOXOA~OXOF6[TTITTTTTITTITOALSOPSOIRITITTITTITTTTTITTTOALSOPSOIRITTITTT 1 2. 5msTTTTTITTTTTI
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16.7 AP3216C[IT]
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@M

16.7.1 AP3216C

[I1GitT] NoosProgramProject/(16_12C[T\001_example_i2c_ap3216c_led_show)

(L - 3O T

while(!ret)
{
/*[IITTX ALS) [OTITX PS) OTITII IR) */
ap3216¢ read data(&ir, &ps, &als);

/* IITIIIIT-ED T/
if (als>100 || ps >1000)
{
led ctl(1);
}
else
{
led ctl(0);
}

16.7.2 4-1.4

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

16.7.3 3-1.4

T TITIITITO EDOTTALSPS O T T T T T T

(L1111
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16.7.4 AP3216C

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

delay(100000);

/*[ITTTX ALS) [TTTTX 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 **Git[T] NoosProgramProject/(16_I2C[TN002_example i2c_ap3216c_printf_show)**TTITITIT]

16.7.6 3-1.4

(ITITITIT]
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