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—. 12C B&IKE]

platform 2EIEEMN—&E%, BN TSRS, 188, WaELR, mdTF 12C s, &
B —%5%, BEiEER 12CE4AIE], 12C REIRmERR 12C Ehced(aiE SOC 19 12C #0
HES) s, XEERZIMNBEENEIELEM: i2c_adapter #1 i2¢_algorithm,  Linux l#%i& SOC /Y
12C JERCES (F488) 5 AL i2c_adapter, i2c_adapter Z5#{RTE X FE include/linux/i2c.h 3744,
HARBT:

struct i2c_adapter {
struct module *owner;
unsigned int class;  /* classes to allow probing for */
const struct i2c_algorithm *algo; /* RZihiaEx */
void *algo data;

/* data fields that are valid for all devices */
struct rt_mutex bus_lock;

int timeout; /* in jiffies */
int retries;
struct device dev;  /* the adapter device */

int nr;
char namel[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_quirks *quirks;
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i2c_algorithm SKERTIEETESE algo, IWF— 12C (&Efces, EXFIMEMIES APl K2Y, 1RSI
FRJLAEFRIXLE API Téﬁl?l%mﬁ‘zl*%a‘— ME, i2c_algorithm #i2 12C 1&HiEE 5 |IC & TBENS

o

i2c_algorithm Z5FRE X1E include/linux/i2c.h 3, BT MIBRFARIF) :

struct i2c_algorithm {

int (*master xfer)(struct i2c_adapter *adap,

struct i2c_msg *msgs,

int num);

int (*smbus_xfer) (struct i2c_adapter *adap, u16 addr,
unsigned short flags, char read_write,

u8 command, int size, union |2c smbus_data *data);

/* To determine what the adapter supports */
u32 (*functionality) (struct i2c_adapter *);

master_xfergi 2 12C EECERAVEMREL, ALABSIREETMAS IC IRBZERIBIE.
smbus_xfer B2 SMBUS SZANEMREL.

ZEFmA, 12C S8, 2Ei 12C 1IERCERIKaNIEETEREHIIA i2c_adapter Z5H{(KEE
AIFIRE i2c_algorithm HEy master xfer BRi#l, SerklA/FEID i2c_add_numbered_adaptersk i2c_
dd_adapter X MREARF IR EFH i2c_adapter, X MREEIRELLIT :

int i2c_add_adapter(struct i2c_adapter *adapter);
inti2c_add_numbered adapter(struct i2c_adapter *adap);

XA NREBIXBI7ETF i2c_add_adapter {FEREEIESHRZS, M i2c add numbered adapter{sEF
TRELS, RHSEFREESINT:

adapter 8 adap: EFHI0Z Linux l#5RY i2c_adapter, tHFtE 12C &Ehces,

iZEHE: 0, AIh; AfE, KW.

SNEREMIBR 12C 1IBECRRAYIE(ER i2¢_del_adapter KRR, BREURELOT:

void i2c_del adapter(struct i2c_adapter * adap)

RESEFDIREES T :
adap: ZEMIF&HY 12C EhCEE,
ZOE: *%.

—fg SOC /Y 12C REIKNEBRBEF S BRE, FAEEAFERS. Bt 12C BEIKaNRIHA XL
SOC fERERREWFERIRN, HIIRBEEET 12C IREFIRFNRDA,

12C 1% 553K E]

2C IFBIRINE R TR NEURBLEN: i2c_client #1 i2¢_driver, RIESS. RBFMIKIMEE, 12C
fa%J:—/J\wE FHT . IERITIREFIERE, i2¢_client MEFAIREEED, i2c driver #HAIRENA
L1 F platform_driver,

1. i2c_client i3
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i2c_client Z5HAENTE include/linux/i2c.h &, REWNT:

struct i2c client {

unsigned short flags; /* #r& */

unsigned short addr; /*iSR#tEE, 7 7, FEE 7 7%/
char name[I2C_NAME SIZE]; /* &= */

struct i2c_adapter *adapter; /* XtRzAY 12C JEHECSE */
struct device dev; /* IRERLENIR */

intirq; /* =Rl */

struct list_head detected;

2. i2c driver &13(%

—MEEXIR— i2¢_client, BIENZEI— 12C IREHMELEIXA 12C IREHE—i2¢_client

i2c driver 2 pIatform driver, 24RE 12C iZRIRNES \ﬁlﬁﬂﬁﬁl@, i2c_driver £5HIATE NI
nclude/linux/i2c.h X{ER, RET:

struct i2c_driver {

unsigned int class;

/* Notifies the driver that a new bus has appeared. You should
* avoid using this, it will be removed in a near future.

*/

int (*attach_adapter)(struct i2c_adapter *) _deprecated;

/* Standard driver model interfaces */
int (*probe)(struct i2c_client *, const struct i2c_device id *);
int (*remove)(struct i2c_client *);

/* driver model interfaces that don't relate to enumeration */
void (*shutdown)(struct i2c_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"). */
void (*alert)(struct i2c_client *, unsigned int data);

/* aioctl 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 *, struct i2c_board _info *);

const unsigned short address list;

struct list_head clients;
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%

Y 12C IR BFIRFIICE R INLAG probe BREmISHIT, 1 platform IXFI—*E,

device_driver JXzhZ5Hafk, WIRFEAIZERINIE, FEIRE device_driver BJof_match_table FR
2, R3S (compatible)&Eit.

id_table EREMAIREMIVIZFILE ID &,
XIF 12C RBIRNMBE AR, ERTIERMEEE i2c_driver, 2 EEERLinux RZER
N i2c_driver, i2c_driver JEAEREL int i2¢_register driver, IEREVREEIGIT:

int i2¢_register driver(struct module *owner, struct i2c_driver *driver)

EREASEFNIREES AT

owner: —f%3 THIS MODULE,

driver: ZEFAAAY i2c_driver,

IRENE: 0, pkIh; QAfE, KM

5340 i2c_add driver BEERETEAM i2c_driver, i2c_add driver 2—1%, EXMTF:

#define i2c_add_driver(driver) i2c_register driver(THIS MODULE, driver)

i2c_add_driver Bi2XJ i2c_register_driver {7 —MERAVEER, RE—1SH, SHERIME i2c_
river,

8 12C IR BRHIRHEEESAIEEAAY i2c_driver M Linux RizehiTesis, EEMAFi2c del dri
er ¥, LEEREURELNT

void i2c_del driver(struct i2c_driver *driver)

RIS HFNIREES XU :
driver: ZET5HAY i2¢ driver,
BEE: 7.

3. =B

static int xxx_probe(struct i2c_client *client,const struct i2c_device id *id)

/* REETER */
return O;

}

/* i2c XA remove EREY */
static int xxx_remove(struct i2c_client *client)

/* BREERER */
return O;

}
/* &SRB ID 53R */

static const struct i2c_device id xxx_id[] = {
{"xxx", 0},

{}
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/* RENICECHIER */

statlc const struct of deV|ce id xxx_of matchl[] = {
{ .compatible = "xxx" },
{/* Sentinel */}

|3
/* i2¢ IRFNEEHIIR */

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
ad_table = xxx_id,
y

/* I NCRREL */
static int _init xxx_init(void)
{

intret = 0;

ret = i2c_add_driver(&xxx_driver);
return ret;

}
/* IXENH O BRER */

static void __exit xxx_exit(void)

i2c_del driver(8&xxx_driver);

}

module_init(xxx_init);
module_exit(xxx_exit);

=. 12C igSFHIR=) AT

12C B FIKENRIPLECIT RN 12C UK, drivers/i2c/i2c-core.c Fig 12C B L&D, |
C MR T —E 5 BRI TS RRY APl BREL

1. i2c_adapter j¥8/iE5RiFEL

int i2c_add_adapter(struct i2c_adapter *adapter)

inti2c_add_numbered _adapter(struct i2c_adapter *adap)
void i2c_del adapter(struct i2c_adapter * adap)

2, i2c_driver j¥il/iEiEEE]
int i2¢_register driver(struct module *owner, struct i2c_driver *driver)

int i2c add driver (struct i2c driver *driver)
void i2c_del driver(struct i2c_driver *driver)
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IREFIKENAIICECIFE R 12C D45 eiily, 12C BEAIEUREIN i2c_bus_type, TENXTE driver
/i2c/i2c-core.c X4, i2c bus type ABUIT:

struct bus_type i2c_bus type = {
.name = "i2c",
.match = i2c_device _match,
.probe = i2c_device probe,
.remove = i2c_device remove,
.shutdown = i2c_device_shutdown,

|3
match 212CR&RNRFFIIRFIILEREL, FEXEHE i2c_device match IXPMEREL, LEEREIASIN

static int i2c_device_match(struct device *dev, structdevice driver *drv)

{

struct i2c_client *client = i2c_verify _client(dev);
struct i2c_driver *driver;

if (Iclient)
return O;

/* Attempt an OF style match */ /* BB F SRR EIIZEFIRNITES compatible B0 of devi
e_id pY compatible BMEEEEE, WRBEIMNEFRR 12CRFFIIKENILEE */
if (of driver match_device(dev, drv))
return 1;

/* Then ACPI style match */
if (acpi_driver_ match_device(dev, drv)) // ACPIFZ={AIPTHEL.
return 1;
driver = to_i2c_driver(drv);
/* match on an id table if there is one */ /* oI 12C IRFBFIRFNICELIFE, LI 12GE
B i2c_device_id Y name FREATESE, HEFNIEHRA 12C iRFFKEIITE*/
if (driver->id_table)
return i2c_match_id(driver->id_table, client) != NULL;

return O;

}
ZICEL SR SplatformaLk i PCEE A T2

M, 12C iEBRHNREHE
12C ERESIRE SOC HEAMSIT, FEEMOR ERSEANR SR,
1, 12C igEER it

(1) KfER SR

ERFERIRENAIRNMEZEZEEHi2c_board_info FEHASKIIA— MR 12C 188, i2c_board_info
SRR
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struct i2c_board_info {
char type[l2C_NAME SIZE]; /* 12CiREEF */
unsigned short flags; /* #r& */
unsigned short addr;  /* 12C 2843ttt */
void *platform_data;
struct dev_archdata *archdata;
struct device_node *of node;
struct fwnode_handle *fwnode;
int irg;
y

typefladdriXmN AT RESATIZEN, —MRICGIEIET, — DR 12C REH0%HbLL,
(2) (ERSEN

FERIREMIRHE 12C RBEEEBIIBEMNAT RMIT S, £%Documentation/devicetree/bind
ngs/i2cRRMEASARY, RIESARPIIERINZERBHITHIA, LR HERIRSMINAXRIZEIE
IREBEFHAERIENINANR ST R IR B EIR,

. RCISFEIRIE L IE TR

12C iR BRGNS CBMAR 2 AL i2¢_driver FE Linux RZSEM. HiREFERENITELAS i2¢_dri
er BIERY probe MHBIRHYT, —ARFTELE probe HRENBEAIIN 12C 1R, BHMEN 12CIRE

WARBEIET 12C IRE S Faatt TS EME, XEEME i2c_transfer L, i2c_transfer RERES
}Eﬁ 12C 1&Fc2 i2¢_algorithm EREAY master xfer B, ¥JF LMX6U (BEHESHANTINERS!
) MSRi2c imx xfer IXANEE, i2c transfer FEURRUNT:

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

BRESEFIREER XN :

adap: FRfEFERY 12C i&Bes, i2c client 2{RFEIIMAY i2c_adapter,
msgs: 12C BEREN— NS NER.

num: JEEHE, tBEIE msgs FIEE.

BENE: ffE, KW, EftdFRlE, &IXR msgs HE,

ERARE—T msgs XS, X2 i2c_msg REREESE, 12C HTEIRKRIRE THE
BRMEIE, Linux RERA i2c_msg EtaAkimid—NER.  12c_msg ZHRE X 1E include/uapi/|
nux/i2c.h 324, EHARSNT:

struct i2c_msg {
__ul16 addr; /* M#lbiE */
— ul6 flags; /* t5& */
#define 12C_M_TEN 0x0010
#define 12C_M_RD 0x0001
#define 12C_M_STOP 0x8000
#define 12C_M_NOSTART 0x4000
#define 12C_M REV _DIR _ADDR 0x2000
#define 12C_M _IGNORE_NAK 0x1000
#define 12C_M _NO RD_ACK 0x0800
#define 12C_M_RECV_LEN 0x0400
_ul6 len; /* HE(AE msg)KE */
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U8 *buf. /* BEHE */
)

{ERi2c_transfer RERIXEURZ BIBAAIFRYF i2c_ msg, {FF i2c_transfer #17 12C EIRKIRRYR

KRBT
/* IREEEENIIK */

struct xxx_dev {
void *private_data; /* FABEUE, —MREIREN i2c_client */
y

/*
* @description : 3EHY 12C iREF SN S1FEHUE
* @param —dev : 12C i85
* @param - reg : EZERISFFasE it
* @param - val : IEENFIRVEEE
* @param - len : EEEVAYEIERE
* @return : BEER14
*/
static int xxx_read_regs(struct xxx_dev *dev, u8 reg, void *val,int len)
{
int ret;
struct i2c_msg msg[2];
struct i2c_client *client = (struct i2c_client *)dev->private data;

/* msg[0], F—%5BR, KXEZRNFFaaaibit */
msg[0].addr = client->addr;  /* 12C 8853t */
msg[0].flags = 0; /* tRICARIEEUE */

msg[0].buf = &reg  /* IEENAYEIBHE */

msg[0]l.len = 1; /*reg K& */

/*msg[1], BHKILHR, 1ENSFas8UE */
msg[1].addr = client->addr;  /* [2C 843ttt */
msg[1].flags = 12C_M_RD; /* #RIC/IIEEEHE */
msg[1].buf = val;, /* ZEEUER DX */
msg[1].len = len; /* EFEENAIEUEIE */

ret = i2c_transfer(client->adapter, msg, 2);
if(ret == 2) {
ret = 0;
} else {
ret = -EREMOTEIO;
}

return ret;

/*

* @description : [A 12C ¥R ENFZEEBNEUE
* @param — dev : 5 \RIREEMIR

* @param - reg : EE RIS Fes itk

* @param - val : 5 \RIEIREPX

* @param - len : EEANREIEKE

* @return : B{FER
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*/
static s32 xxx_write_regs(struct xxx_dev *dev, u8 reg, u8 *buf,u8 len)

{
u8 b[256];
struct i2c_msg msg;
struct i2c_client *client = (struct i2c_client *)dev->private_data;

b[0] = reg; /* S{FaEFHELUL */
memcpy(&b[1],buf,len); /* BELIXAIEIEE NZEIEE b B */

msg.addr = client->addr; /* 12C 28{43tik */
msg.flags = 0; /* tRCAHEEEE */

msg.buf = b; /* BERIXRIEGER FX */
msg.len = len + 1; /* BERIXRIEIRIKE */

return i2c_transfer(client->adapter, &msg, 1);

}

B APIRE D I AT I2CEIRRIKURIRE, X MREREERIEAI2c_transfer, BGRE—T
2C BB AIXEREL i2c_master send, HREFJRBLUNT:

int i2c_master_send(const struct i2c_client *client,const char *buf,int count)

RESHFREES AT
client: 12C iIREXIRIAY i2c_client,
buf: ERIEAEE.

count: ERIEMIFIEFTE, B/NTF 64KB, LIS i2c msg By len fERTEE— u16(L/HS 16
1) ZEERIEUE.

REE: fE, KW, BftdEfE, RERFTE

12C HIEZEIEREL D i2c_master recv, RFUFRIUIT:

int i2c_master_recv(const struct i2c_client *client, char *buf, int count)
RESEHANREES AT

client: 12CIREXIRIAT i2c_client,

buf: ZEEKHIETE.

count: EFWAIEIEFTE, B/\VF 64KB, LA i2c_ msg B9 len fREZER— u16(EL/HS 16
Bl =

RENE: ffE, KW, EHftdERE, KERNFTHE
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