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1 40.2.3.1 12C T RGHELEKE
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1. 12C #%:0>(12C-core)
12C 044 T 12C B RIREN GERLAS) A& IXSIMEM . 877k, 12C Bk
(algorithm)-5 EARBEMFTC I IARAS, DA AR 13 24 Huhik 1) _F JZARAS 45
2. 12C BLRIFI(12C adapter)

12C SERIKANRZ 12C IE R A8 AR LB, SR ft 12C JE T 2% 5 M B4 18] 58 et 115 1 e
77. 12C B 2RIRE) H i2¢_adapter Fll i2¢_algorithm SRR . 12C JERLER A& SoC N & i2¢ FxHill
R, AT DAE R 9t AR R — > 12C ML
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BLFEPRER 70 B A VR A SR BN 0 A

12C 7RG YNNG B 12C e, MBI K TREITLE A% a] LRI A 5 s
N S 12C BERBIRET -

40.2.1 12C MAZRIRFY

HERE— T 12C K, 7ETF platform IR, platform J& KEA R — 2K B 4L,
HERN TR 5 WBIHES . T 2C M S, AHRERMH —F 0L, HEEH
12C BRI, 12C S ZRIRANH o 12C iR AR (Bt /2 SoC [ 12C 42 1 i 4%) 35, X H
FLFH BB EE AR SR i2c_adapter 1 i2¢_algorithm, 12C F R&40K SoC ) 12C &L 4%
(FEH2) M R — 1 i2c_adapter Z5 414, i2¢_adapter £5 #4K € SLAE include/linux/i2c.h SCAFH,
2 ALNEE S I

TR 40.2.1 i2c_adapter ZEH) 4R
struct i2c_adapter ({
struct module *owner;
unsigned int class;

const struct i2c algorithm *algo;



void *algo data;

/* data fields that are valid for all devices */
const struct i2c lock operations *lock ops;
struct rt mutex bus lock;

struct rt mutex mux lock;

int timeout; /* in jiffies */
int retries;
struct device dev; /* the adapter device */
unsigned long locked flags; /* owned by the I2C core */
#define I2C_ALF_ IS SUSPENDED
#define I2C_ALF_SUSPEND REPORTED

int nr;
char name[48];

struct completion dev released;

struct mutex userspace clients lock;

struct list head userspace clients;

struct i2c bus recovery info *bus recovery info;

const struct i2c adapter gquirks *quirks;

struct irg domain *host notify domain;
bi
% 688 17, i2c_algorithm KAMIREH L& algo, X T —4 12C &AL, & ZXFb
AT APL AL B IKENRE 7 AT LME XS APL pRHOR 8 51 i2c_algorithm
g 2C &S IC WAIHTEE 7L,
i2c_algorithm Z5f4KE XAE include/linux/i2c.h SCAFH, WHEWTF:
T ARFG 40.2.1.2 i2¢_algorithm £ #) &
struct i2c algorithm {
/%
* If an adapter algorithm can't do I2C-level access, set
* master xfer to NULL. If an adapter algorithm can do SMBus
* access, set smbus xfer. If set to NULL, the SMBus protocol is
* simulated using common I2C messages.
*
* master xfer should return the number of messages successfully
* processed, or a negative value on error
*/
int (*master xfer) (struct i2c_adapter *adap,
struct i2c msg *msgs,

int num) ;



int (*master xfer atomic) (struct i2c adapter *adap,
struct i2c msg *msgs, int num);
int (*smbus_ xfer) (struct i2c adapter *adap, ul6 addr,
unsigned short flags, char read write,
u8 command, int size, union i2c smbus_ data *data);
int (*smbus xfer atomic) (struct i2c_ adapter *adap, ul6 addr,
unsigned short flags, char read write,

u8 command, int size, union i2c smbus_data *data) ;

/* To determine what the adapter supports */
u32 (*functionality) (struct i2c adapter *adap) ;

#if IS ENABLED(CONFIG I2C_SLAVE)
int (*reg slave) (struct i2c client *client);
int (*unreg slave) (struct i2c _client *client);
#endif
}i

% 536 17, master_xfer i & 12C ENC &% L4 K2, 7] DU I B EOR 52 RS 1IC W&
Z [A] I

% 540 17, smbus_xfer #fi & SMBUS S Z &4k £, smbus PrB0Z M 12C RS LAl
R ETRE, MATZ A RKIIAEUE, SMBus 5 12C S48 2 [AI7ERS 7P HEM: BAF7E—Lk
5, ST 2 PC ML PC R G0H B RIE IR

Zi PR, 12C SRS, B U 12C &N A X3 I 2 AR SR 4) 4618 i2c_adapter
i M4k A &, SR 5 1t B i2c_algorithm " [1) master xfer B % . 5€ Ak VA J5 i iT
i2c_add numbered adapter 5% i2c_add adapter 1X P /) B £ [\ 12C 1 R G v M B 4 1Y
i2¢_adapter, XA REJE AL LT

int i2c_add adapter(struct i2c_adapter *adapter)

int i2c_add numbered adapter(struct i2c_adapter *adap)

XA BRI X ) E T i2c add adapter & B &S A HL— N B LS, M
i2c_add_numbered_adapter pRE N5 € — N EFAS IS LI T KBS BONR [EE & LWF

adapter B{ adap: ZLANE] Linux WAZH 1Y i2c_adapter, & 12C ERCAE

BEME: 0, BiZh: Ul RIK.

R EWIER 12C JERC #3135 48 ] i2c_del adapter sRETEN AT, REURMUNT .

void i2c_del adapter(struct i2c_adapter * adap)

RIS HOMR [AHE & LT

adap: ZLMIFRIT 12C ERC A .

BEME: .

KT 12C AL (3% 1) 45 B0 T ) IX B A U 21X BL, — % SoC 1 12C S 2R IXh#f /2
PR RS, Hn STM32MP1 i) 12C &ML #3K3) ST B CEMELF 1, XA
EHPEHE . B 12C B2 IR0 FRATIX L SoC A H ke Uit 2 # be e 1, FRATT R &
AT R2C WRWBHRIT], BRAFREEE AL R LI, TAEARMLE 12C @i &30,

4022 12C B HRE
12C & & RBNE fRTEW N IR 458 i2¢ client 1 i2¢ driver, #R¥ESZ. W &FIKS)



B, 12C B4 E—/ M@k 1. R T EAMIKS), i2¢_client H T4k 12C S48 T 1%
%, i2c_driver W TR 12C 228 N & & 9K5h, LT platform &2 K ) platform_device
1 platform_drivers
1. i2c_client £k
i2c_client Z5F € XAE include/linux/i2c.h SCAFH, WA :
T KA 40.2.2.1 i2¢_client £EH#) 4K

struct i2c_client {

unsigned short flags; /* div., see below %)
struct i2c adapter *adapter; /* the adapter we sit on */
struct device dev; /* the device structure */
int init irqg; /* irg set at initialization #y
int irgqg; /* irqg issued by device wf

struct list head detected;
#if T S_ENABLED (CONFIG I2C SLAVE)
i2c_slave cb t slave cb; /* callback for slave mode =
#endif
};
— A 12C WA B i2¢_client £5 AR, RGERANE]—4 2C Nixsml 241X
MR BC— i2¢_client.
2. i2c_driver Z&#/k
i2¢_driver 254Ul platform_driver, ;e A% 5 12C ¥ & BN HE A EZAAF PN S, i2¢ driver
ZER e LAE include/linux/i2e.h XU, AZEU0F
T XA 40.2.2.2 i2¢_driver Z5Hy4k
struct i2c_driver {

unsigned int class;

/* Standard driver model interfaces */
int (*probe) (struct i2c client *client,
const struct i2c device id *id);

int (*remove) (struct i2c client *client);

/* New driver model interface to aid the seamless removal of
* the current probe()'s, more commonly unused than used

second parameter.*/

int (*probe new) (struct i2c _client *client);

/* driver model interfaces that don't relate to enumeration */

void (*shutdown) (struct i2c client *client);

/* Alert callback, for example for the SMBus alert protocol.
* The format and meaning of the data value depends on the

* protocol. For the SMBus alert protocol, there is a single



* bit of data passed as the alert response's low bit ("event
* flag"). For the SMBus Host Notify protocol, the data
* corresponds to the 16-bit payload data reported by the
slave device acting as master.*/
void (*alert) (struct i2c client *client,

enum i2c_alert protocol protocol,

unsigned int data);

/* a ioctl like command that can be used to perform specific
* functions with the device.

*/

int (*command) (struct i2c client *client, unsigned int cmd,

void *arg) ;

struct device driver driver;

const struct i2c device id *id table;

/* Device detection callback for automatic device creation */
int (*detect) (struct i2c client *client,

struct i2c board info *info);
const unsigned short *address list;

struct list head clients;

bool disable i2c core irg mapping;
bi

5525747, B 12C WA MIRENILEC KD LS probe BREUH 2 44AT , Al platform 3Kz —Ff.

% 283 1T, device_driver XA ZE A, G A FH BB IS, 7R EAE device_driver [
of match_table B 1 AE &, 3l 42 K 5N I 3 45 (compatible) J& £

%5 284 17, id_table /AEGLHT . ARAEHIBLA M A% UL ID K.

XA 12C B IKENH S NKU, B TAEBU R i2¢_driver, MRS LLE /2
M) 12C ¥ RGFMIXA i2¢_driver. i2¢ driver {FEMBRECN int i2¢_register driver, I pR% Y
s

inti2¢_register driver(struct module *owner,

struct i2¢_driver *driver)

RIS HOMR [AHE & LT

owner: —#’4 THIS MODULE.

driver: ZLFEM i2¢ driver.

BEME: 0, RiZh: FfE, R

A4k i2¢ add driver W5 H F FIEM i2¢_driver, i2¢ add driver & —4N%%, & X0 F:

T AR 40.2.2.3 i2¢_add_driver &
#define i2c_add driver (driver) \
i2c register driver(THIS MODULE, driver)

i2c_add_driver i 2 X} i2c register driver fff T —/MEHIE L, HE—-NSH, #tE

VEMHY i2¢_drivers



VR 12C Ve BR BN IR IR i 75 20K i M i2¢_driver M 12C T RGP R, FEH
F| i2c_del driver pR%L, HEpREJFERANT
void i2¢_del driver(struct i2c_driver  *driver)
RS HOMIR [BME & LT
driver: ZLJFH4I i2c_driver.
BEME: .
i2¢_driver HIVEM R EIARAS AN T «
T4 A 40.2.2.4 i2c_driver =M iRAZ
/* i2c BN probe BREL */
static int xxx probe(struct i2c client *client,

const struct i2c device id *id)

/* REEAAIERR */

return 0;

/* i2c WBNH remove BREL */
static int ap3216c remove (struct i2c client *client)
{

/* REERAREF </

return 0;

/* AEGILECTT A ID B *+/

static const struct i2c device id xxx id[] = {
{"xxx", 0},
{1

bi

/* BEWILACSIR */

static const struct of device id xxx of match[] = {
{ .compatible = "xxx" },
{ /* Sentinel */ }

bi

/* i2c WEhEERE +/
static struct i2c _driver xxx driver = ({
.probe = xxx probe,
.remove = XXX remove,
.driver = {
.owner = THIS MODULE,
.name = "xxx'",
.of match table = xxx of match,

b,



.id table = xxx id,

¥

/* AR */

static int  init xxx init(void)
{
int ret = 0;
ret = i2c add driver (&xxx driver) ;

return ret;

/* REhH DR */
static void  exit xxx exit(void)
{

i2c_del driver (&xxx driver);

module init(xxx init);

module exit (xxx exit);

%5 16~19 17, i2c_device id, JCW M HIEHiEILAD ID 3.

55 22~2517, of device_id, WM AT MIULACR .

3 28~37 17, i2¢_driver, X4 12C 4% F1 12C IXBHULHC KTh LS probe bR HUHE =47, X
YEF platform JX3—#¥, probe bR R HI A EFRHEI F AR SWB—E T .

40.2.3 12C & MIKBHIC AL FE

12C ¥4 MARBN UL RCE R B 12C T RGH% 0 Z KB, drivers/i2e/i2c-core-base.c
WL 12C R0 ER 7y, 12C iR fit 17— 2o 5 BARRE (T IS ORI APL eR%,  FEtn i i Pt i -

1. i2c_adapter ¥ M /%4 R 3

int i2c_add adapter(struct i2c_adapter *adapter)

int i2c_add numbered adapter(struct i2c_adapter *adap)

void i2¢_del adapter(struct i2c_adapter * adap)

2. i2c_driver JEM/ERE R EL

inti2¢_register driver(struct module *owner, struct i2¢_driver *driver)

inti2¢ add driver (struct i2c_driver *driver)

void i2¢_del driver(struct i2¢_driver *driver)

B AN IR B R VL RC I R 2 A% O E 58 U, 12C SR ER 4544 0 i2¢_bus_type, JE
NXAE drivers/i2c/i2¢c-core-base.c A, i2c bus type WAUIT:

T KA 40.2.3.1 i2c_bus_type 2 4k
struct bus type i2c bus type = {

.name = "i2c",

.match i2c _device match,

.probe i2c_device probe,



.remove = i2c device remove,

.shutdown i2c_device shutdown,
bi
.match /2 [12C S 2B IR VLG R 2, 723X Bl /2 i2¢_device_match X > pR Y,
LR H A A0 E
T 4K 40.2.3.2 i2c_device_match & #4
static int i2c _device match(struct device *dev,

struct device driver *drv)

struct i2c _client *client = i2c verify client (dev);

struct i2c driver  *driver;

/* Attempt an OF style match */
if (i2c_of match device(drv->of match table, client))

return |;

/* Then ACPI style match */
if (acpi driver match device(dev, drv))

return |;
driver = to i2c driver(drv);

/* Finally an I2C match */
if (i2c match id(driver->id table, client))

return |;

return 0;
}

#5100 1T, i2c_of match_device PR ELH T 58 I &M H g XM B % S IKB) ILACIE 2 . B
5 12C BT 551 compatible JEYEF of device id FH ) compatible J& P AE A, SR Y
TG HLR N 12C B & FIOR B VT AL

#5104 17, acpi_driver_match_device PREH T ACPI JEFIVLHL .

% 110 17, i2c_match_id BREH TAL G TGRSR 12C W& IRBN VLG RE . UL
12C %% % 1 i2¢c_device id [¥] name FEB& B AHEE, AHSEMEHULH 12C ¥ & F1 3K 3 UL AL
DAz

40.3 STM32MP1 12C ERCRIRS4HT

/N ATYHE T Linux T 12C T RS, H f508 12C &AL & UK s A1 12C B4 3KE),
Hrp 12C @ERCAR IX BN A E SoC 19 12C il # 3k 30 . 12C 4% IR AN 2 75 B P AR PR A A (1 12C
M & EwE, 1 12C ERL AR RS — M H 2 SoC ) B EmEN, i ST &Rt
STM3MP21 1] 12C &AL #8 IR HL T - £ N 1% U5 arch/arm/boot/dts/stm32mp151.dtsi £ # 3L
R4 3] STM32MP1 1) 12C #8815 /L, RN E W N FR:

TR 40.3.1 12C1 F54] &3 &



i2cl: i12c@40012000 {

compatible = "st,stm32mpl5-i2c";

reg = < >;

interrupt-names = "event", "error";

interrupts-extended = <&exti IRQ TYPE LEVEL HIGH>,
<&intc GIC SPI IRQ TYPE LEVEL HIGH>;

clocks = <&rcc I2Cl K>;

resets = <&rcc I2Cl R>;

faddress-cells = <I1>;

fsize-cells = <0>;

dmas = <&dmamuxl >,
<&dmamuxl >;

dma-names = "rx", "tx";

power-domains = <&pd core>;

st,syscfg-fmp <&syscfg >;
wakeup-source;
status = "disabled";
bi
H AT 12¢1 5 KU compatible J& 1HAE, BNl compatible J& 448 7] LAZE Linux Y565
B TR AR 206 B SR B S o 31X B i2¢1 75 A1) compatible J& PEAE “st,stm32mp15-i2¢”, 7E Linux
AL 98 R X AN A R B RT R B0 LA BRSO . STMB32MPIL 1) 12C J& e #% 3K 50 B 50 ST
o drivers/i2c/busses/i2c-stm32f7.c, TESLSCAFFAE U N %
T KA 40.3.2 i2c-stm32f7.c AKX AL E
static const struct of device id stm32f7 i2c match[] = {

{ .compatible = "st,stm32f£7-1i2c", .data = &stm32f7 setup},

{ .compatible = "st,stm32mpl5-i2c", .data = &stm32mpl5 setup},
{1,

bi

MODULE DEVICE TABLE (of, stm32f7 i2c match);

static struct platform driver stm32f7 i2c driver = {
.driver = {
.name = "stm32f7-i2c¢",

.0of match table = stm32f7 i2c match,
.pm = &stm32f7 i2c pm ops,

b,

.probe = stm32f7 i2c_probe,

.remove = stm32f7 i2c remove,

};

module platform driver(stm32f7 i2c driver);
NoRBIANS 40.3.2 7T LA Y, STM32MP1 ) 12C &AL & SR8l MRAE R platform 357,
LT AUE ., B8 12C SR B IR 0L 7 — M ZRIKENHEZ, (H2 12C ERC AR 202
platform Xz, WURVRATERT1E RRARIIGIT, RN E, ERBEIEA A, RIJHE



128 REB R Z IR T .
#2529 17, “st;stm32mpl5-i2¢” B, BART i2¢1 5 KUK compatible J& 14 {H 5t &
HIEVLRC BRI i2¢-stm32f7.c SCHFALAE STM32MPI [ 12C JE AL & K 8h S -
02533 47, M A5 A IR B UL C Bk B BLJS stm32f7_i2c probe PR £ B 2 AT
stm32f7_i2c_probe PR 23 58 B 12C & HE ds W) Aa A0 A
stm32f7_i2¢_probe BEL N U T Fros(H A 1E):
TR AD 40.3.3 stm32f7_i2c_probe % HAR AL £
static int stm32f7 i2c probe(struct platform device *pdev)
{
struct stm32f7 i2c dev *i2c dev;
const struct stm32f7 i2c setup *setup;
struct resource *res;
u32 rise time, fall time;
struct i2c adapter *adap;
struct reset control *rst;
dma addr t phy addr;

int irqg error, ret;

i2¢c_dev = devm kzalloc(&pdev->dev, sizeof (*i2c_dev),
GFP_KERNEL) ;
if ('i2c _dev)
return -ENOMEM;

res = platform get resource(pdev, IORESOURCE MEM, 0);
i2¢c_dev->base = devm ioremap resource (&pdev->dev, res);
if (IS _ERR(i2c_dev->base))

return PTR ERR(i2c dev->base) ;
phy addr = (dma addr t)res->start;

i2¢c_dev->irq event = platform get irqg(pdev, 0);
if (i2c_dev->irg event <= 0) {
if (i2c_dev->irg event != -EPROBE DEFER)
dev_err(&pdev->dev, "Failed to get IRQ event: %d\n",
i2c _dev->irg event);

return i2c dev->irqg event ? : -ENOENT;

irq error = platform get irqg(pdev, 1)
if (irg error <= 0) {
if (irg error '= -EPROBE DEFER)
dev_err(&pdev->dev, "Failed to get IRQ error: %d\n",
irqg error);

return irg error ? : -ENOENT;



ret = device property read u32(&pdev->dev,
"clock-frequency",
&i2c_dev->bus_rate) ;
if (ret)
i2c_dev->bus rate = I2C_STD RATE;

if (i2c_dev->bus_rate > I2C FASTPLUS RATE) {
dev_err (&pdev->dev, "Invalid bus speed (%$i>%i)\n",
i2c _dev->bus rate, I2C FASTPLUS RATE) ;
return -EINVAL;

ret = devm_request threaded irqg(&pdev->dev,
i2¢c_dev->irq_event,

stm32f7 i2c_isr event,
stm32f7 i2c_isr event thread,
IRQF ONESHOT,
pdev->name, i2c dev);

if (ret) {

dev_err (&pdev->dev, "Failed to request irg event %i\n",
i2c _dev->irqg event);

goto clk free;

ret = devm_request irq(&pdev->dev, irq error,
stm32f7 i2c¢c_isr error, ,
pdev->name, i2c dev);
if (ret) {
dev_err (&pdev->dev, "Failed to request irqg error %i\n",
irqg error);

goto clk free;

if (i2c_dev->bus_rate > I2C FAST RATE) {
ret = stm32f7 i2c setup fm plus bits(pdev, i2c dev);
if (ret)
goto clk free;

adap = &i2c_dev->adap;
i2c_set adapdata(adap, i2c_dev);
snprintf (adap->name, sizeof (adap->name) , "STM32F7 I2C (%pa)",



&res->start) ;
adap->owner = THIS MODULE;
adap->timeout = * HZ;
adap->retries = 3;
adap->algo = &stm32f7 i2c_algo;
adap->dev.parent = &pdev->dev;

adap->dev.of node = pdev->dev.of node;
init completion(&i2c dev->complete) ;

/* Init DMA config if supported */
i2¢c_dev->dma = stm32_ i2c_dma_ request(i2c_dev->dev, phy addr,
STM32F7_I2C_ TXDR,
STM32F7_I2C RXDR) ;
if (PTR _ERR(i2c_dev->dma) == -ENODEV)
i2c_dev->dma = NULL;
else if (IS ERR(i2c _dev->dma)) {
ret = PTR ERR(i2c dev->dma) ;

goto fmp clear;

stm32f7 i2c _hw_config(i2c_dev) ;

ret = i2c_add adapter (adap) ;
if (ret)
goto pm disable;

return 0O;

% 2117 47, ST ] stm3217_i2c_dev &5 # K>k~ STM32MP1 #41 SOC K] 12C #%
%, X HAFH devm_kzalloc PREK H11E N AT

2 2121~2122 17, A platform_get resource BRI ZM BE#& M HZREN 12C1 #5128 27 17 4%
YR AL, W2 0x40012000. FRELE|ZF A7 25 ik LS A A devm_ioremap_resource bR
B H AT W AFBUS, 432 W] LAZE Linux 488 FH 0 RESDL L

22127 ATAIEE 2135 47, A platform get irq BREGREUH K5 .

5 2159~2160 17, ¥ E 12C #HFEIAN 12C_STD RATE=100KHz, 1 % B &5 5k
B T “clock-frequency” JEMERTE 12C ST clock-frequency J&141H -

55 2184~2196 17, M 12C F il 4 10 W AN H 7 .

5 2232~2241 17, stm32f7_i2¢_dev &5itH > adap 1) AL &, adap Hi/ i2c_adapter,
X BG4 i2¢_adapter. 2 2239 171 B i2c_adapter [ algo & 2 AR &N stm32f7 i2¢ algo,
W& W E i2c_algorithm.

352246 17, HiE DMA, &K STM32MP1 1) 12C i& L #5 9K )2 7T LK A DMA J5 3.

52276 17, WH stm32{7_i2c_hw_config BREHILEM 12C1 2 1) 35 R AH O RE 1 25 A7 45



22278 17, WM i2c_add adapter PR %A Linux P ZIEM i2¢_adapter.
stm32f7_i2c_probe pRELFE ) TARZE — T M Al:
O. PIiEtk i2c_adapter, WHE i2c algorithm A stm32f7 i2c_algo, #/m [l Linux W1%
VEM i2¢_adapter.
@. WIEAL 12C1 5 H 2 IMI L A7 4% . stm32f7 i2¢_algo 145 12C1 ERL#E S 12C %
% W45 PR AL master xfer, stm32f7 i2¢ algo ZEMIMAE LUWIF
TR A 40.3.4 stm32f7_i2¢_algo ZEH#)4R
static const struct i2c algorithm stm32f7 i2c algo = {
.master xfer = stm32f7 i2c xfer,
.smbus xfer = stm32f7 i2c smbus xfer,
.functionality = stm32f7 i2c func,
.reg _slave = stm32f7 i2c reg slave,
.unreg slave = stm32f7 i2c unreg slave,
bi
FAT5KE —F. functionality, functionality F -3 [A 1t 12C 3@ HE &8 347414 K8 (R385 P
u,fﬁiﬁm%mMﬂmﬂmﬂﬂﬁcme&smﬁﬁﬁcmm BREN AT
T KA 40.3.5stm32f7_i2c_func & £
static u32 stm32f7 i2c func(struct i2c adapter *adap)
{
return I2C _FUNC _I2C | I2C_FUNC_10BIT ADDR | I2C_FUNC_ SLAVE |
I2C_FUNC_SMBUS QUICK | I2C_FUNC_SMBUS BYTE |
I2C_FUNC_SMBUS PROC_CALL | I2C_FUNC_SMBUS PEC |
I2C_FUNC_SMBUS I2C BLOCK | I2C_FUNC_SMBUS HOST NOTIFY;
}
KRB —F stm32f7_i2¢_xfer %L, BN L2
(. SRR EN T

«

PRECK5E S 12C #&lME

T ARAD 40.3.6stm32f7_i2c_xfer % 2%
static int stm32f7 i2c xfer(struct i2c adapter *i2c adap,

struct i2c msg msgs[], int num)

struct stm32f7 i2c dev *i2c dev =
i2c_get adapdata(i2c_adap) ;
struct stm32f7 i2c msg *f7 msg = &i2c dev->f7 msg;
struct stm32 i2c dma *dma = i2c dev->dma;
unsigned long time left;

int ret;

i2c _dev->msg = msgs;
i2c_dev->msg num = num;
i2c _dev->msg id = 0;

f7 msg->smbus = false;

ret = pm runtime get sync(i2c_dev->dev) ;



if (ret < 0)

return ret;

ret = stm32f7 i2c wait free bus(i2c dev);
if (ret)

goto pm free;
stm32f7 i2c xfer msg(i2c_dev, msgs);

time left = wait for completion timeout (&i2c_dev->complete,
i2¢c dev->adap.timeout) ;

ret = f7 msg->result;

if ('time left) {
dev_dbg(i2c dev->dev, "Access to slave 0x%x timed out\n",
i2c _dev->msg->addr) ;
if (i2c_dev->use dma)
dmaengine terminate all (dma->chan using) ;

ret = -ETIMEDOUT;

pm_ free:
pm_runtime mark last busy(i2c_dev->dev) ;

pm_runtime put autosuspend(i2c_dev->dev) ;

return (ret < 0) ? ret : num;
}
%1675 17, W stm32f7 i2c wait free bus BRELEEFF 12C B2 M, HH 2 ELEL 12C
P ¥ ISR 2547 2% 1 bit1S(BUSY) AL, LA FHRFRIC 12C 55|28 2 51T
1679 17, WA stm32f7 i2c xfer msg REURIEEE, ek E 2 EAE 12C $5 6|46
PN, BN EXBERA S 7T, KEFBOGETLLE ORISR .

40.4 12C B & WHNRERE

12C JERC 4 9XEh SOC | M BB HRMNME L 1, FATH ZALI w2 % 5 FAR 13 % 0K
B, ANTRATIR: 2 — 8 12C B WS T Sn 5 AR .

40.4.1 12C & &5 B R

1. RAE A B & R R
R ERMIA 2C AT RERE, J6RE — TR B & W 1) INHig 2 4n e £ BSP
H IR 12C B B, 18 R % & I 75 2275 BSP L i2c_board info 4544
PRSR AR — AN BAR ) 12C BE45 . i2¢_board info Z5 R LI R
T AR 40.4.1.1 i2¢_board_info ZE#) 4k

struct i2c board info {



char typel[I2C NAME SIZE];
unsigned short flags;
unsigned short addr;
const char *dev name;
void *platform data;
struct device node *of node;
struct fwnode handle *fwnode;
const struct property entry *properties;
const struct resource *resources;
unsigned int num resources;
int irg;

}i

type Ml addr X PN A AR L R B, — N2 2C WA T, — D 1RC &
Mg Er bt . 254015, FTJF arch/arm/mach-imx/mach-armadillo5x0.c X4, HSCHERA
KT $35390a XA 12C FF0F B2 B & FR(E B -

) R AL 40.4.1.2 $35390a #9 12C & %43 &
static struct i2c board info armadillo5x0 i2c rtc = {
I2C_BOARD INFO("s35390a", ),
}i

IS 40.4.1.2 H# Ff 12C_BOARD _INFO K58 % armadillo5x0 _i2¢ rtc FRIFI4AL TAE,
12C_BOARD INFO #&—AN%%, 2 XUWF:

T KA 40.4.1.3 I2C_BOARD_INFO %
#define I2C BOARD INFO(dev_ type, dev_addr) \
.type = dev_type, .addr = (dev_addr)

AfLLE H, 12C_BOARD_INFO 7 H 52t 2 ¥ & i2¢_board_info ¥ type Fl addr X AN i
ACE, DRIMORGIARY 40.4.1.2 19 £ 2 TAERUR CE 12C BL%& 44 7N $35390a, defhiiit
0X30,

KE A LATE Linux J5A% B 473 K i2¢_board info, 2K E| K& LL i2¢_board info & X
) 12C B AE S, X LEHI e AR F WA W I i 12C B RO FR 7 3, 2R 7 & M LLS
WAL AR i2c_board info KAk 12C W& T .

2. fER R I R

{5 PR 62 46 T % 12C 4625 JEL 33 B AR ARLRE 135 08007 T, B A5 3RAT 1110 STM32MP 1
IR R A —A 12C 2 1F AP3216C, 1Xj& =& — IR B ey, JF Hiz A
STM32MP1 12C5 4k 11 b, RIS ZIAE i2¢5 T 55 B QIR — AN 115 2R #id AP3216C #
By TR BIATE R

T ARAD 40.4.1.4 12c IR &7 & T4

&i2c5 {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&i2c5 pins_a>;
pinctrl-1 = <&i2c5 pins sleep a>;
status = "okay";

ap321l6cQle {
compatible = " alientek,ap321l6c";



5 2~4 1T, WHE T i2¢5 ) pinmux MACE .

5 7~10 1T, [A] i2¢5 ¥ 0 ap3216¢ 15 ki, 2 71T “ap32l6c@le” & T HWRAT, “@”
Ja T H “1e” BhZ& ap32l6c M 12C #% AR Hb bk . 5 8 17 i B compatible J& % 1H N
“alientek,ap3216c”. 55 9 171 reg JEVEM 2 ¥ & ap3216¢ HIASAFHINEIT, P{E A 0x1e. 12C
WA RN A8 H 2 compatible J&PEM reg J@IEIWE, —ANHTILEIKS), —MHT#&
Bk

40.4.2 12C B & FHEWR R M HERE

1E 4022 /N E&ULE T, 12C W& RSN e E MM s 2 W1 461k i2¢_driver 3£ Linux
PIAZTEME . 2484 FHBRSH ILHL LA i2¢_driver HLTHI ) probe b0 23147, probe pF i B T it
Mt 2 TR & RE R — & T . — M7 Z4E probe B B HWIMA 1L 12C B4, BRI 12C
V& 0 I RR 08 X 12C W A% A7 A7 ar b AT IR S 4 AE, X B M 3 i2¢_transfer K3 T .
i2c_transfer PR A0 i 4 & 1A H 12C JEBC 25 P i2c_algorithm BT Y] master xfer PR %, XI T
STM32MP1 [l & /2 stm32f7_i2c xfer X%, i2¢c_transfer PR EFE AU

int i2c_transfer(struct i2c_adapter *adap,
struct i2c_msg *msgs,
int num)

PR B S HONR BB & T

adap: FrfEHM 12C &RCAS, i2¢ client 2 PRA7H XS N1 i2¢_adapter.

msgs: [2C ERIEN—PNEZAHE R

num: JHEHE, HHE msgs MEE.

REME: FfE, KM, HARIESE, KIEM msgs #E.

TATE SRE — T msgs XN, XE—1N i2c_msg BRMIEE 5, 12C #HAT7HE
Wk WA T B LIS, Linux WAZEH i2c_msg S5 M AKRFIR —MEE . 12c_msg 45
Ptk & A include/uapi/linux/i2e.h SO, 59N AW T -

TR 40.4.2.1 i2c_msg ZEH 4K

struct i2c _msg {

__ul6 addr; /* WAL i/

__ulé6 flags; /* FraE =y

#define I2C_M TEN

#define I2C M RD

#define I2C M STOP

#define I2C_M NOSTART

#define I2C_M REV DIR ADDR

#define I2C M IGNORE NAK

#define I2C_M NO RD ACK

#define I2C_M RECV_LEN

__ulé6 len; /* HE (Kmsg) KE *~/

__u8 *buf; /> HEHE */
};



ffH i2¢_transfer PR BUR LR 2 AT B BT i2c_msg, {#H] i2c_transfer 31T 12C %
PR B RIS A T
T KA 40422 12C X4 % F 4 B#IEET

1/ R EE </

2 struct xxx dev {

3 ..

4 void *private_data; /* RAHHE, —MESWEN i2c_client */

5 };

6

7

8 * @description : X 12C WA AT AERE

9 * @param — dev : I2C W

10 * @param - reg : BIEHN) AR A7 AR Hi

11 * @param - val s E Uk vei

12 * @param - len s B EIEK

13 * Qreturn : BRAESER

14 */

15 static int xxx read regs(struct xxx dev *dev, u8 reg, void *val,
int len)

16 {

17 int ret;

18 struct i2c_msg msg[2];

19 struct i2c _client *client = (struct i2c_client *)

dev->private data;

20

21 /* msgl0], H—%EHE, KEZEIKFAH L ~/

22 msg[0].addr = client->addr; /* 12C asfhhk */

23 msg[0].flags = 0; /* BN RIS B %/

24 msg[0].buf = &reg; /* R bk */

25 msg[0].len = 1; /* reg KE =/

26

27 /* msq[l], % REEE, SIEFFAHEEEE ~/

28 msg[l].addr = client->addr; /* I2C wefhlk */

29 msg[1].flags = I2C M RD; /* bR </

30 msg[l].buf = val; /* EREIRSEMX </

31 msg[l].len = len; /* BEEEIBARKE </

32

33 ret = i2c transfer(client->adapter, msg, 2);

34 if(ret == 2) {

35 ret = 0;

36 } else {

37 ret = -EREMOTEIO;

38 }

39 return ret;



/*

* @description : [ 12C WA Z A A4 5 Nl
* @Qparam - dev : EHEH NS

* @param - reg . BE N[ A7 48 Hdk

* @param - val s EH NS X
* @param - len s EE NI E

* @return : BESR

)

static s32 xxx write regs(struct xxx dev *dev, u8 reg, u8 *buf,

u8 len)

{
u8 b[ 1;
struct i2c msg msg;
struct i2c _client *client = (struct i2c_client ¥*)

dev->private data;

b[0] = reg; /* AT Mok =/
memcpy (&b [1] ,buf,len); /* WG BEORIEMBETE DIBIHAH b Bl 5/
msg.addr = client->addr; /* I2C wefhlk */
msg.flags = 0; /* Fid NS EdE */
msg.buf = b; /* BRGERIEAE X 5/
msg.len = len + 1; /* BRI */
return i2c transfer(client->adapter, &msg, 1);

}

B 2~54T, WA SR, TR R A R AR BTN A I — AN AT void B FR B R AR B
private_data, Jt i 53 A8 & T ORAF & AL A 28 o 76 12C B8 SR v 3RATT— ek Ho Az 7] 12C
WXL i2¢_client.

2 15~40 17, xxx_read regs BREUH T 3HN 12C W% 2 N7 andidi. 5 18T X T —
M i2c_msg 0, 2 N ITER, KON 12C SEHUEERE 1) I g 250 ok B U 27 A7 Atk
RGP s, FrDATR EHEA A i2c_ msg. — M T RIEZAathhl, — /AN
fE48 i X T msg[0], ¥ flags WWE N 0, FREHIE. msg[0]H addr /& 12C B4 12514 Hh
1k, msg [0/ buf Al 52 A8 5 5 A2 22 SLHL 1) Z5 A7 28 Ho ik o T T msg[ 1], ¥ flags % B N 12C_M_RD,
FOREHUEAE . msg[1]1) buf B 014 & T IRAEEHUR] )50, len Fl 0 A8 B 5t & 22 L)
BHEK . A i2c transfer PAESE AR 12C Fdia e/ .

2 50~66 17, xxx_write_regs BREH 117 12C W& 2N TS S HEE, 12C BHEAEEL
BEHAE R B — 0, R —A i2c_msg BI04 b F A7 a2 a8 1 Hu b AN 22 R0 i 0dls
% 59 17 E msg 1 addr iy 12C #ffHbdk. 55 60 /7% & msg 1) flags 0, e S5 EdE.
62 AT EERIEM S, WA b 2 63 /TN E msg 1 len A lent+1, FENE N L
— N, 5 EIE i2¢_ transfer BAESE LA 12C B4 IS4 .



FANER P APL BB 0 T 12C B R USOR B, XIS U A T A
i2¢_transfer. HERE— T 12C #s KIL K E i2c_master_send, BREFEAANT -

int i2c_master_send(const struct i2c_client *client,

const char *buf,
int count)

RS BN [BME & LT

client: 12C ¥R i2¢_client.

buf: ZRE I HE

count: EA HEHE 7T, FANT 64KB, DL i2¢_msg Y len A AR & ul6(S
FE5 16 An)RAL BHE -

REME: U, R HAhARUE, RS E T

12C HHaHU R EN 12¢_master recv, PREURTLUTT:

int i2c_master_recv(const struct i2c_client *client,

char *buf,
int count)

RS HOMIR [BME & LT

client: 12C ¥R i2¢_client.

buf: EHRUC I EE

count: I I EE 7550 E/NT 64KB, LUK i2¢_msg 1) len il AR & & — 4> ul6(t
FE5 16 A0)RAL BE -

REME: U, R HAh AR, AR E T

KT Linux T 12C WA K30 0 9 5 i AE (i UF A 21X B, ol /2 i2c_msg R g A
i2¢_transfer A, 8T RILATHH S AP3216C X4 12C ¥4 [1) Linux 3X3).

40.5 AR 2 B b

AP3612C JE P W& 40.5.1 ffiw:

VCC3.3 U6
1 w §12C5 SDA
c51Ics2 [12cs scL] 2 ggﬁ) SH%% 7 AP_INT
- 3 6
TuF 1041 54 OND  LDR —
t I,104 4+ — LEDA LEDC
= vi5es s APa2leC
GND
[12C5_SCL PAL1] A50
DCMI VSYNC __ PB7_ A49
| 12C5 SDA PAI2[ A48 |

40.5.1 AP3216C J5 3 &
M 40.5.1 AT LA H AP3216C 1 H 2 12C5, it 1205 SCL {# )72 PA11 iX 4 10,
12C_SDA fEH /& PA12 iXA 10, AP3216C &4 AN I 51 1, 1X BLERATRA H 2 h B ohae .



40.6 LBEFRE
A SEI ST I BIRR AT 9 T RBOEE D 1. FEFUIL>2. Linux BENHIFE>21 iic.

40.6.1 BHEEN

1. 10 B & asm

AP3216C H 3| 7 12C5 #:1 . KN 12C5 Frff A 1O 43 5108 PA11 A1 PA12, By DAFRATT#E
MR HEECHE F M B 12C5 1 pinmux FIECE . Q0 EH E] AP3216C [+ W7 Th BE 15 38 75 224
A6 AP_INT X R[] PE4 XA 10, AZSLIGATAEH HWrThae. Kk R 575 2%E PA1L
Al PAI2 XANWA 10 E N AF4 Thig, ST HSZo @B XAWAN 10 KEH T, 7T
stm32mp15-pinctrl.dtsi, ZAJFHE|WIT N Z:
T8 KA 40.6.1.1 12C5 &9 pinmux B &

i2¢c5 pins_a: 1i2c¢c5-0 {
pins {
pinmux = <STM32 PINMUX('A', , AF4)>, /* I2C5 SCL %
<STM32 PINMUX('A', , AF4)>; /* 12C5 SDA  */

bias-disable;
drive-open-drain;

slew-rate = <0>;

};
};
i2c5 pins_sleep _a: 1i2c5-1 {

pins {

pinmux = <STM32 PINMUX('A', , ANALOG)>, /* I2C5 SCL */
<STM32 PINMUX('A', , ANALOG)>; /* I2C5 SDA */

};

};

RIS 40.6.1.1 1, 8 T 12C5 #: T P A pinmux At B 53 58 i2¢5_pins_a Al
i2¢5_pins_sleep_a. 5 —PMBRINBPIRAS TAEA, 5 A2 7E sleep IRE TEH .

2. fE i2¢5 1 RUB N ap3216¢ T A

BB RANHTIT stm32mp157d-atk.dts ST, T AR T2, 1) i2¢5 9

hn “ap3216c@le” F75 8%, TR FIR:
TR 40.6.1.2 1) i2¢5 3B An ap3216¢ T &

&i2c5 {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&i2c5 pins a>;
pinctrl-1 = <&i2c5 pins sleep a>;
status = "okay":;

ap321l6c@le {
compatible = "alientek,ap3216c";



};

5 2~4 17, %5 12C5 TR E T pinmux FLE .

74T, ap3216c T A, @JETHM) “l1e” J& ap3216¢ [tk

% 81T, &E compatible {H 4 “alientek,ap3216¢”.

91T, reg JBIEWEWE ap3216¢c 2R EHBIER), R reg ¥ E N Oxle.

WA MHE M SE R LG “make dtbs” EHimE— 1, SR B 1084 M 5 3) Linux
W% . /sys/bus/i2c/devices H % FAFUGEFTA 12C W4, WRESMIESIEFKIE, &7
/sys/bus/i2c/devices H 3k NEFI—N4N “0-001e” 7 HZX, WK 40.6.1.1 Fis:

[root@ATK-stm32mpl]:~$ cd /sys/bus/i2c/devices/
[ root@ATK-stm32mpl]:/sys/bus/i2c/devices$ 1s

D-001Ie] i2c-0

[root@ATK-stm32mpl]:/sys/bus/i2c/devicess

Kl 40.6.1.1 471 R4 12C &4
K] 40.6.1.1 H1(1) “0-001e” His ap3216¢ HIik#s Hx, “le” Hi ap3216c dsfithhl. it
A 0-001e H %, 7] LUE 3“name” S, name SCAFERAFHE ML % 447, 703X At & “ap3216¢”,
K 40.6.1.2 fliR:

[root@ATK-stm32mpl]:/sys/bus/i2c/devices$ cat 0-00le/name
ap3216¢
[root@ATK-stm32mpl]:/sys/bus/i2c/devices$

&l 40.6.1.2 ap3216¢ #4477

40.6.2 AP3216C WERE

FrELON “21 dic” WSO, SRIGHE 21 dic MR B G vscode TFE, TAEX a4
N “iic”. TAEBIE LT PUJG @ ap3216¢.c Fl ap3216¢creg.h iX B4 SCF, ap3216¢.c A AP3216C
(KNI, ap3216¢cregh J& AP3216C % 4788 3k S, JE7E ap3216creg.h 15E XL AT AP3216C
ITF A7, AR NEE,
TR 40.6.2.1 ap3216¢cregh AR AL B
#ifndef AP3216C H
#define AP3216C H

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

Copyright © ALIENTEK Co., Ltd. 1998-2029. All rights reserved.

44 : ap32l6creg.h

= : IEAJET Linux BBA

&N : V1.0

Hi ik : AP3216C A fEan bk #iA k S A4

Hop : G

Wiz : www.openedv.com

H& : FIAR V1.0 2021/03/19 IEAJRT Linux HIRAAIEE

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

#define AP3216C_ADDR /* AP3216C #ffHhhk )

/* AP3316C Zffas */



17 #define AP3216C_SYSTEMCONG 0x00 /* FLE#F/Fe% 7

18 #define AP3216C_INTSTATUS 0x01  /* HWPIREHFEH =/
19 #define AP3216C_INTCLEAR 0%02  /* HhlERRE S i/
20 #define AP3216C_IRDATALOW 0x0A  /* IRHHEKFTY */
21 #define AP3216C_IRDATAHIGH 0x0B /* IRHHEEFT */
22 4#define AP3216C_ALSDATALOW 0x0C  /* ALS H#H{KFT */
23 #define AP3216C_ALSDATAHIGH 0x0D  /* ALS H#imTT */
24 #define AP3216C_PSDATALOW 0x0E  /* PSHUHEKFTY */
25 #define AP3216C_PSDATAHIGH O0x0r /* PsHHEmTF */
26

27 #endif

ap3216cregh BT AF P, B e 17 8 E Lo RJRTE ap3216¢.c AT %
TG 40.6.2.2 ap3216.c AFRAL

1 /***************************************************************

2 Copyright © ALIENTEK Co., Ltd. 1998-2029. All rights reserved.

3 X4 : ap32l6c.c

4 fEF : IEAJRT Linux B\

5 A : V1.0

6 fhik : AP3216C WENFEF

7 HAth s Tk

8 Wiz : www.openedv.com

9 H&E : MR V1.0 2021/03/19 IERJEF Linux BRI

10 ***************************************************************/

11 #include <linux/types.h>
12 #include <linux/kernel.h>
13 #include <linux/delay.h>
14 4#include <linux/ide.h>

15 #include <linux/init.h>

16 #include <linux/module.h>
17 #include <linux/errno.h>
18 #include <linux/gpio.h>

19 #include <linux/cdev.h>

20 #include <linux/device.h>
21 #include <linux/of gpio.h>
22 #include <linux/semaphore.h>
23 #include <linux/timer.h>
24 #include <linux/i2c.h>

25 #include <asm/mach/map.h>
26 #include <asm/uaccess.h>
27 #include <asm/io.h>

28 #include "ap32l6creg.h”

30 #define AP3216C CNT 1
51 #define AP3216C NAME "ap32le6c"



32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

struct ap32l6c_dev {

*

*

*/

dev_t devid;

struct
struct

struct

struct i2c client *client; /* i2c W& =
/* WS */

cdev cdev; /* cdev %/

class *class; /* 2K =

device *device; /* A& =

device node *nd; /* BT R 5/

struct

unsigned short ir, als, ps; /* =/ EEEEHE *~/

@description M ap3216c I A T3 EHE
@param - dev ap3216c W&
@param - reg EEIU AR A7 4 i it
@param - val LR R
@param — len G RilinE e/ RS
@return BfELE R
static int ap3216c read regs(struct ap32l6c dev *dev, u8 reg,
void *val, int len)
int ret;
struct i2c _msg msg[2];
struct i2c client *client = (struct i2c_client *)dev->client;

/* msq[0] NRIEEIHE b */

msg[0] .addr
msg[0].flags = 0O;

msg[0] .buf
msg[0] .len

client->addr;

&reg;

g

/* msg[1]EEHEEE ~/
msg[l].addr
msg[l].flags

msg[l].buf

msg[l].len =

client->addr;
= I2C M RD;

val;

len;

/* ap3216c Hihk
/* FRid N R IEH
/* BEECH)E Mk
/* reg KE

/* ap3216c Hihk
/* FRic N EE
/* BEECEURE 22 X
/* B AR R

ret = i2c _transfer(client->adapter, msg, 2);

if(ret == 2) {
ret = 0;
} else {

printk("i2c rd failed=%d reg=%06x len=%d\n",ret,
-EREMOTEIO;

ret

*/
*/
*/
*/

*/
*/
*/
*/

reg, len);



81
82
83
84
85
86
87

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

112
113
114
115
116

*

*

*/

static s32 ap32l6c_write regs(struct ap3216c _dev *dev, u8 reg,

}

/*
*
*
*

*

*/

static unsigned char ap32l6c read reg(struct ap32l6c_dev *dev,

}

return ret;

@description: [A] ap3216c 24 BAree5 NEHE
@param - dev: ap321l6c W

@param - reg: EEAMZF A HE ML

@param - val: ZEHAMEIESZMX

@param - len: BEH NP E

@return 3 RS

u8 *buf, u8 len)

u8 b[256];

struct i2c _msg msg;

struct i2c client *client = (struct i2c_client *)dev->client;
b[0] = reg; /> BAfRs E bk */
memcpy (&b[1],buf,len) ; /* BES NIRRT DRS00 b B =
msg.addr = client->addr; /* ap3216c Hiht =
msg.flags = 0; /* bt S B */
msg.buf = b; /* BEE NBHARS M IX */
msg.len = len + 1; /* B NPIBIEK A */

return i2c transfer(client->adapter, &msg, 1);

@description: BEHX ap3216c fHE A fAavlE, B — 374
@param - dev: ap32l6c &

@param - reg: ZEEINAIFIFE

@return : LR A AR ARE

u8 req)

u8 data = 0;

ap321l6c_read regs(dev, reg, &data, 1);

return data;



117
118
119
120
121
122
123
124
125

126

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

}

/

*

* @description: [ ap321l6c fRE T EANTRENE, B— a4
* @param - dev: ap321l6c W

* @param - reg: EEMWAFAY

* @param - data: EE5 AHHE

* @return ¥

)

static void ap321l6c write reg(struct ap32l6c_dev *dev, u8 reg,

/

u8 data)

u8 buf = 0;
buf = data;
ap32l6c _write regs(dev, reg, &buf, 1);

*
* @description : BEHUAP3216cC MI%¥E, ¥ ALS, ps Al IR, VER! WRFE
* :4T7F ALS, IR+PS PREE BB A (] RIRR ZER T 112, 5ms

* @param - ir : ir HdE

* @param - ps : ps HidE

* @param - ps : als HidE

* @return 8 Jite

=)

void ap32l6c readdata(struct ap321l6c dev *dev)

{

unsigned char i =0;

unsigned char buf[6];

/* PEA LA AL RS H R~/
for(i = 0; 1 < 6; i++) {
buf[i] = ap32l6c_read reg(dev, AP3216C IRDATALOW + 1i);

if (buf[0] & 0X80) /* IR _OF Ay 1, MEHETLK */
dev->ir = 0;
else /* BEHL TR AR ISR I B 5/
dev->ir = ((unsigned short)buf[l] << 2) | (buf[0] & 0X03);

dev->als = ((unsigned short)buf[3] << 8) | buf[2];

if (buf[4] & 0x40) /* IR _OF S 1, MEHETLK ~/
dev->ps = 0;



160 else /* BEE s AR A 1 HE 5/
161 dev->ps = ((unsigned short) (buf[5] & 0X3F) << 4) | (bufl[4] &

164 /*

165 * @description : FIH &%

166 * @param - inode : fFHAIBNA inode

167 * Qparam - filp : WKL, file éﬁ*@%ﬁ/l\mlﬁiprivate_data 1) 172 7% B

168 * —RXAE open HIBHMER private data fR[AR &L
169 * @return 1 0 ARTh; HA R
170 */

171 static int ap3216c_open(struct inode *inode, struct file *filp)
172 {

173 /* M £ile GHIEIRIN cdev $8EF, FHMRYE cdev KM ap3216c_dev FiihL */
174 struct cdev *cdev = filp->f path.dentry->d inode->i cdev;

175 struct ap3216c_dev *ap32l6cdev = container of (cdev,

struct ap32l6c_dev, cdev);

176

177 /* Witk ap3216C */

178 ap32l6c _write reg(ap32l6cdev, AP3216C SYSTEMCONG, 0x04) ;
179 mdelay(50) ;

180 ap32l6c _write reg(ap32l6cdev, AP3216C SYSTEMCONG, 0xX03);
181 return 0;

182 1}

183

184 /*

185 * @description : ML EZHEHE

186 * @param - filp : ZEFTIFHIE &M CCHRIRTT)

187 * Q@param - buf : IR[EI% 286 EHEZE X

188 * @param - cnt : EiEEBEEKE

189 * @param - offt : AENTT 4w bk f WAL

190 * Qreturn s TR, RN TUE, FOREEUR K

191 */

192 static ssize t ap3216c read(struct file *filp, char  user *buf,
size t cnt, loff t *off)

193 {

194 short datal[3];

195 long err = 0;

196

197 struct cdev *cdev = filp->f path.dentry->d inode->i cdev;

198 struct ap3216c_dev *dev = container of (cdev, struct ap321l6c_dev,

cdev) ;



200 ap3216c_readdata (dev) ;

201

202 data[0] = dev->ir;

203 data[l] = dev->als;

204 datal[?] = dev->ps;

205 err = copy to user(buf, data, sizeof (data)):;
206 return 0;

207 }

208

209 /*

210 * @description : KW/ B

211 * @param - filp : ZERMHHIE&E I CUHHRRT)

212 * @return 2 0 BRI HoAl RIK

213 */

214 static int ap3216c release(struct inode *inode, struct file *filp)
215 {

216 return 0O;

217 '}

218

219 /* AP3216C BfEREL */

220 static const struct file operations ap32l6c ops = {
221 .owner = THIS MODULE,

222 .open = ap32l6c open,

223 .read = ap321l6c read,

224 .release = ap32l6c release,

225 };

226

227 ¥

228 * @description : i2c IKFNH) probe BB, HIKsN5

229  * WA UUHC LA B ek Bt 2> BT

230 * @param — client : i2c W&

231 * @param - id : i2c W ID

232 * Qreturn 2 0, BT HAdAUE , RIK

233 %y

234 static int ap321l6c probe(struct i2c _client *client,

const struct i2c device id *id)

N
w
(@]]
—~—

N
w
0)}

int ret;

N
w

struct ap32l6c_dev *ap32l6cdev;

240 ap32l6cdev = devm kzalloc(&client->dev, sizeof (*ap32l6cdev),
GFP_KERNEL);
241 if ('ap3216cdev)



return -ENOMEM;

/* M TR RS </
/* 1. BIERES */
ret = alloc chrdev region(&ap32l6cdev->devid, 0, AP3216C CNT,
AP3216C NAME) ;
if(ret < 0) {
pr_err("$s Couldn't alloc chrdev region, ret=%d\r\n",
AP3216C NAME, ret);
return -ENOMEM;

/* 2. WG cdev */
ap32l6cdev->cdev.owner = THIS MODULE;
cdev_init (&ap32l6cdev->cdev, &ap32l6c ops) ;

/* 3. ISI—A cdev */

ret = cdev_add(&ap32l6cdev->cdev, ap32l6cdev->devid,
AP3216C_CNT) ;

if(ret < 0) {

goto del unregister;

/* 4. Bl +
ap32l6cdev->class = class create(THIS MODULE, AP3216C NAME) ;
if (IS ERR(ap32l6cdev->class)) {

goto del cdev;

/* 5. BIEBE */

ap32l6cdev->device = device create(ap32l6cdev->class, NULL,
ap32l6cdev->devid, NULL, AP3216C NAME) ;

if (IS _ERR(ap32l6cdev->device)) {

goto destroy class;

}

ap32l6cdev->client = client;

/* PRAF ap3216cdev GEMME */

i2c_set clientdata(client,ap32l6cdev) ;

return 0;
destroy class:

device destroy(ap32l6cdev->class, ap32l6cdev->devid) ;
del cdev:

cdev _del (&ap3216cdev->cdev) ;



304
305
306
307
308
309
310
311
312
313
314
315
316
317

318

o))

319
320

321

w W Ww
AN AN N
W N

w
N
(€}

del unregister:
unregister chrdev region(ap32l6cdev->devid, AP3216C_CNT) ;

return -EIO;

}

/*

* @description : i2c I remove FREL, KR i2c XS BE I R B s B4 T
* @param - client : i2c &%

* @return 1 0, R HAhAE, R

=Y

static int ap3216c_remove(struct i2c client *client)
{
struct ap32l6c_dev *ap32l6cdev = i2c get clientdata(client);
/* VERH TR RS */
/* 1. MEE cdev */
cdev _del (&ap3216cdev->cdev) ;
/* 2. FHKRES */
unregister chrdev region(ap32l6cdev->devid, AP3216C_CNT) ;
/* 3. EHEE */
device destroy(ap32l6cdev->class, ap32l6cdev->devid) ;
/* 4. TERHER */
class _destroy(ap32l6cdev->class) ;

return 0O;

/* AEGILETT A 1D SISk */

static const struct i2c _device id ap32l6c_id[] = {
{"alientek,ap3216c", 0},
{1

bi

/* WERMILACSIR */

static const struct of device id ap32l6c of match[] = {
{ .compatible = "alientek,ap3216c" 1},
{ /* Sentinel */ }

bi

/* 12c WRENGHIE */
static struct i2c driver ap321l6c driver = ({
.probe = ap3216c_probe,
.remove = ap321l6c remove,
.driver = {
.owner = THIS MODULE,

.name = "ap321l6c",



.of match table = ap3216c_of match,
b,
.id table = ap32l6c id,
bi

/*
* @description : IRBNARREL
* @param :
* @return :
)
static int  init ap3216c_init (void)
{
int ret = 0;

ret = i2c add driver (&ap32l6c_driver) ;

return ret;

}
/*
* @description : IRZNH %L
* @param :
* Qreturn : G
*/
static void  exit ap321l6c_exit (void)
{

i2c _del driver (&ap3216c_driver) ;

/* module i2c driver (ap32l6c_driver) */

module init(ap3216c init);

module exit(ap321l6c _exit);

MODULE LICENSE ("GPL") ;

MODULE AUTHOR ("ALIENTEK") ;

MODULE INFO(intree, "Y");

RIS 40.6.22 B, BAEX—NERZE, MEREA linux AEAEELER 2R
TR, BEFRANERSA devin_kzalloc 2 J5K) R ¥ HiF A,

5 33~41 17, HE X ap3216c_dev it k. 5 34 17 [ client Ji 5142 & F R AF il A
WA PHRAL i2¢_client Z5HI1K. 25 40 1T ir. als A1 ps 4> {7 AP3216C ff] IR. ALS
A1 PS Hidh

% 51~77 17, ap3216c_read_regs BRESLHLZ FATELAL, (Hi2 AP3216C IFEASCHRE
e F AT, R BE NN Al 12C BeA% B ] DS 2 45 - SR i, (HRAE
AP3216C EARRIELLINZ AT, Al B — AT 1558 0 .

ZE 87~103 17, ap32l6c_write regs PRFCSLINIES:Z 7 BH#EAE



5 111~117 17, ap3216¢_read_reg PR A H T H AP3216C HIFR € af fF it , T —14
AT A (B S

% 126~131 17, ap3216c_write_reg PREH T-17] AP3216C 18 € & A7 2 5 A B, HT
—AN A A R S R A

5 141~162 17, BLHL AP3216C ] PS. ALS Al IR Z5:4% Bege Rk B i i

B 171~225 47, FrUER TR A IRBIHESE . ap3216¢_dev S5 RJ1R LA —A cdev AR B Y
4, 55 174 47 23R ap3216¢_dev LI cdev IXANE & [yihk, 7E 55 175 /78 A container of
FFREL ap3216¢_dev M Mtk .

%5 234~285 1T, ap3216¢_probe B, 24 12C ¥ & MUKEH VT AL 5T LLS R Howh £ 347
Al platform HRBNHESE —HF o 1 R BT 10 202 A fE 1 = AR5 A VEARAS, 58 275 47, R
i2¢_set clientdata PR %K ap3216cdev 28 & F bk 96 € 2 client, #ATHE 2 5, W LLET
i2¢_get clientdata SKIKHL ap3216cdev HEFREl -

%5 292~305 17, ap3216¢c_remove FEL, 4 12C IX A FEHEIAR IS 2P AT LR . 26 294
ITHEIL A i2c_get clientdata PREURAFF] ap3216cdev A& AL, J&5 AT — RFIEIE
TSR AR AR BT T VR RS AR HE R R A

%5 308~311 1T, ap3216¢_id VLACF, i2c device id ZKA. T4t B4 AR SIIULEL,
590 2 VAT A AL A A PR P g

% 314~317 1T, ap3216¢c_of match VLALFK, of device id 5%, H T &M & & ALKz
VCHL. X B R 57—/ compatible J& £, {H A “alientek,ap3216¢”s

%5 320~329 17, ap3216c driver £5HIAAL &, i2c driver K7,

26 336~342 17, IXBHN I BREL ap3216¢_init, IpRHGE T E A i2c_add driver >K[A] Linux
WIZIENT i2¢_driver, 2 ap3216¢_driver.

26 349~352 17, Wah R E ap3216¢ exit, MLEREUET A i2c del driver SKiEHS 1 Al
[ WFP) ap3216¢_drivers

40.6.3 SN APP

Wit ap3216¢cApp.c I, SRJEAE BT s N2
T KA 40.6.3.1 M 4X APP
#include "stdio.h"
#include "unistd.h"
#include "sys/types.h"
#include "sys/stat.h"
#include "sys/ioctl.h"
#include "fcntl.h"
#include "stdlib.h"
#include "string.h"
#include <poll.h>
#include <sys/select.h>
#include <sys/time.h>
#include <signal.h>
#include <fcntl.h>
/%
* @description : main EFEF
* @param - argc : argv BHITTENH



* @param - argv : HIKSH

* Qreturn : 0 Rl HoAl R
*/
int main(int argc, char *argvl[])
{
int £fd;
char *filename;
unsigned short databuf[3];
unsigned short ir, als, ps;
int ret = 0;
if (argc '= 2) {
printf ("Error Usage!\r\n");
return -1;
}
filename = argv[!];
fd = open(filename, O RDWR) ;
if(fd < 0) {
printf("can't open file %$s\r\n", filename) ;
return -1;
}
while (1) {
ret = read(fd, databuf, sizeof (databuf)) ;
if (ret == 0) { /* BRI */
ir = databuf[0]; /* ir ARREREE */
als = databuf[l]; /* als ARRASEHE ~/
ps = databuf[’]; /* ps BEISEHE ~/
printf("ir = %d, als = %d, ps = %d\r\n", ir, als, ps);
}
usleep ( ) /*100ms */
}
close (£fd) ; /* RS */
return 0;
}

ap3216¢cApp.c A IR, it /E7E while TEH AW 2L AP3216C [ ¥4 S0,

MIMAFE] iry als Ml ps X =ANERAE, 2854 Hoda th 2 20 E .
40.7 BITIR
40.7.1 HBFERSHFEFAARX APP

1. mERNEF

Y%'E Makefile S, 75555250 () Makefile SCAFEFNES PU -2 Sob Je AR —4F, H

se 44 obj-m



RSN “ap3216¢.0”, Makefile 25 U1 fizs:
) A 40.7.1.1 Makefile S
KERNELDIR := /home/zuozhongkai/linux/my linux/linux-5.4.31
obj-m := ap3216c¢c.o

$ (MAKE) -C $(KERNELDIR) M=$ (CURRENT PATH) clean
447, WHE obj-m AEMEN “ap3216c.0”s

B N0 i i 1 HH BB AR B ST A«

make -j32

G BRI LLJE = AL B — 4409 “ap3216¢.ko” [IBKBHRLER S
2. miENIX APP

B ONGNR i A 9 P ap3216cApp.c X AR -
arm-none-linux-gnueabihf-gcc ap3216¢cApp.c -0 ap3216cApp
G B I AR 5t 25 4 B ap3216¢App 1% REFIFE o

40.7.2 BTN

¥ b — N % i R ap32l6cko Al ap32l6cApp X BN X HF £ UL F|
rootfs/lib/modules/5.4.31 Hx 1, =AM, ¥ AR HZK lib/modules/5.4.31 H1. fAUWIF
#ir A IN#k ap3216¢.ko XA IREN AL .

depmod 1188 — PRI E SR B ) B fie 75 B As AT i 4

modprobe ap3216¢ 1IN IR B S B

IR EREHIN A LG 8 ap3216cApp KR, HAT a4

Jap3216¢cApp /dev/ap3216¢

W APP 2 AN AP3216C iz i, AR5 % H 3% b, Wik 40.7.2.1 iz

[root@ATK-stm32mpl]:/1lib/modules/5.4.31% ./ap3216cApp /dev/ap3216c¢

ir =0, als =0, ps =0

ir =0, als = 636, ps = 6
ir =0, als = 635, ps =0
ir = 0, als= 633, ps =3
iri= 1, als =633, ps =5
ir =4, als = 638, ps =0
ir = 0, als = 640, ps = 0

K 40.7.2.1 3REXEIH AP3216C %idi
RE AL F B FE R — T AP3216C, B# FHREEIT AP3216C KW L2448 3s £l A 35 A 21k
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