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SPI IRFERRAT 12C R0, EB4 NS SISeIRANATIS &R, USRS taE SOCHY SPI 2%
[0, IREHT SPI eI SR AT B, SPI R SERRs (RN ER S A, IXE (FO
SR TSR, BRI SHRE Sl SP| 1BEINA,

—. SPI E#H3Ex)

SPI EHIKENHLE SOC A9 SPI =HI88IKz, 2L 12C IXEhEmEAYEELESIREN. Linux R#ZEERA spi_m
ster %7 SPI EH3REN, spi_master 2ANEKIUR, EMFE include/linux/spi/spi.h 3X#td, IEIIT
BYER):

struct spi_master {
struct device devy;

struct list_head list;

s16 bus_num;

/* chipselects will be integral to many controllers; some others
* might use board-specific GPIOs.
*/

u16 num_chipselect;

/* some SPI controllers pose alignment requirements on DMAable
* buffers; let protocol drivers know about these requirements.

*/

u16 dma_alignment;

/* spi_device.mode flags understood by this controller driver */
u16 mode bits;

/* bitmask of supported bits per word for transfers */
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u32 bits_per word_mask;

/* limits on transfer speed */
u32 min_speed _hz;
u32 max_speed hz;

/* other constraints relevant to this driver */
ule flags;

/* lock and mutex for SPI bus locking */
spinlock t bus lock spinlock;
struct mutex bus lock_mutex;

/* flag indicating that the SPI bus is locked for exclusive use */
bool bus_lock flag;

int (*transfer)(struct spi_device *spi,
struct spi_message *mesg);

int (*transfer_ one_message)(struct spi_master *master,
struct spi_message *mesg);

transfer X, #0i2c_algorithm 5fY master xfer FRE—HE, 1=HIZEEURIERRE]L,

transfer one message K&, AT SPI #EAIX, FBFRE— spi_message, SPI HUEUESFT
B spi_message, RELAFIAZIEHE,

SPI FHlimExZSEIT transfer BRELS SPI iIREFHITIEE, FELLITTF SPI FAIEHIESHREmE BT
transfer REZFZELIAY, RREHY SOC E SPI #=HIEE AR, EFesalA~—E. 0 12C &EeesikaN
¥, SPI EHNIR—AERR SOC | RS

SPI NIRRT EIE spi_master, SASHIMAL spi_master, TG Linux RWi%iEMspi mast
re

1. spi_master ERIES5EH

spi_alloc_master ERE{ABTEIE spi_master, EREIRELINT:

struct spi_master *spi_alloc_master(struct device *dev, unsigned size)

RESHFDREES AT

dev: %%, —#R2E platform_device FfY dev FRETE,

size: FABEEUEA/)N, BILUEIT spi_master get devdata FREGRENEIXLFAEETE.
IBEIE: ERiEZEIAY spi_master,

spi_master FFERUEIY spi_master_put BRECESER, ZSEAIMBR— SPI EHIXKENAIEHERL
EERMIERIEEIER spi_master, spi_master_put REURELIT:
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void spi_master_put(struct spi_master *master)

RIS HFIREES XUT:
master: ZERFEMAY spi_master,
BEE: 7.

2, spi_master R SIEHE

= spi_master YIRS ARG EIEME] Linux 1%, spi_master ;[ EAAREA
spi_register master, FREVRELNT:

int spi_register_master(struct spi_master *master)

RIS HFIREES XU T:

master: ZFAAY spi_master,

IBENE: 0, AkIh; fAfE, K.

ANEREEH spi_master ATLAER spi_unregister master BREY, LHEREURELA:

void spi_unregister_master(struct spi_master *master)

RIS HFIREES XU T:

master: ZFHAY spi_master,

BEE: 7.

WNER(EA spi_bitbang_start jE#f spi_master FLEfER spi_bitbang stop J&iFiHiEspi master,

SPI i&&IXz]

spi IREIRANEA] i2c IRFIANBAREALL, Linux WIZfERA spi_driver Z5MRKERTR spi iIREIKa],
I1ERS SPI iREZIRFNAIFHREFZZESLH spi_driver, spi_driver 4 1"]%15){?7nclude/llnux/spl/spl h
X, EAARBIT:

struct spi_driver {
const struct spi_device id *id table;

int (*probe)(struct spi_device *spi);

int (*remove)(struct spi_device *spi);
void (*shutdown)(struct spi_device *spi);
struct device driver driver;

%

spi_driver f] i2c_driver, platform_driver EA—#¥, 2 SPI i@ f13KzNILECAINLAG probe EREL
AT, BERERY, spi driver ¥14atsERkGEER Linux W#ZER, spi_driver [EAEREAspi_reg
ster driver, FRERAYNT:

int spi_register_driver(struct spi_driver *sdrv)

BRESEFIREER XN
sdrv: ZEEARAY spi_driver,
IREHE: 0, jEAifAkTh; ME, TR,
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T8 SPI SR IRENAS L EE T IErIE MY spi_driver, {3 spi_unregister_driver EREGEH sp
_driverfiEsH, REURBLIT:

void spi_unregister_driver(struct spi_driver *sdrv)

BREISHFNIREES AT :
sdrv: FEF5HAY spi_driver,
BEE: 7.

exampel

/* probe BREL */
static int xxx_probe(struct spi_device *spi)

/* BIRREAES */
return O;

}

/* remove KL */
static int xxx_remove(struct spi_device *spi)

/* BREREIARS */
return O;

}
/* &SRB ID 73R */

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

y

/* R FIILELFIZ */

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

y

/* SPI SRENEEKIR */
static struct spi_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,

|3

/* BRI NCRREL */
static int _init xxx_init(void)
return spi_register_driver(8xxx_driver);

}
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/* BB CBREL */
static void __exit xxx_exit(void)

{

spi_unregister_driver(&xxx_driver);

}

module_init(xxx_init);
module_exit(xxx_exit);

=. SPligEHIR)LEITE

SPI iR FERAAIILACII A2 SPI BEekSekiy, Xm=H platform,  12C FIXzh—4, SPIREA
pi_bus type, TEMXTE drivers/spi/spi.c X4, RBUT:

struct bus_type spi_bus type = {
.name = "spi",
.dev_groups = spi_dev_groups,
.match = spi_match _device,
.uevent = spi_uevent,

2
SPI & EZFBRENAIPCECR LS spi_match device, BREARBUT:

static int spi_match_device(struct device *dev, struct device driver *drv)

{
const struct spi_device *spi = to_spi_device(dev);
const struct spi_driver *sdrv = to_spi_driver(drv);

/* Attempt an OF style match */

if (of driver match _device(dev, drv))
return 1;

/* Then try ACPI */
if (acpi_driver_ match_device(dev, drv))
return 1;

if (sdrv->id_table)
return !!spi_match_id(sdrv->id table, spi);

return strcmp(spi->modalias, drv->name) == 0;

}

of_driver_match_device EREIFIFTRIZEMIRBFIRENLED, LEER SPI iRETIRAY compatible
0 of device_id HAJ compatible BHEEEE, MEBXANEFIF SPI IREFIAREIITHE.

acpi_driver match _device EREFTF ACPI FZ={AIITEL,

spi_match id EEFIT TR &R0 SPI iR FERANITESIRE. HLE SPHREE=RN spi_device id 9
ame FEREFIELE, {BZA0EMIN SPI REFIRH T,

M, SPIiZFEINRWEiI=
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(—) SPligH{ERHEHA

10 B9 pinctrl FRREBESIZEH. SPIIRET RRIEIESIZN

(Z) SPligH&RILLIETRRE

SPI & IKENAZNE spi_driver, IXPMEAIEERE 62.1.2 NHiHT T, HFAIME Linux RZGEMRL
spi_driver LASFUAETLAGERE SPI # OB AP BECRAHEFHITIESIRME Y. B%E spi_transfe

SRR, WEMIKRTHIA SPI &SR, SMRENT:

struct spi_transfer {
/* it's ok if tx_buf == rx_buf (right?)
* for MicroWire, one buffer must be null
* buffers must work with dma_*map single() calls, unless
* spi_message.is dma_mapped reports a pre-existing mapping
*/
const void  *tx_buf;
void *rx_buf;
unsigned len;

dma addr t tx dma;
dma addr t rx dma;
struct sg_table tx_sg;
struct sg_table rx_sg;

unsigned c¢s change:1;

unsigned tx nbits:3;

unsigned rx_nbits:3;
#define SPI_NBITS SINGLE 0x01 /* 1bit transfer */
#define SPI_NBITS DUAL 0x02 /* 2bits transfer */
#define SPI_NBITS QUAD 0x04 /* 4bits transfer */

u8 bits_per word;

ul6é delay usecs;

u32 speed hz;

struct list_head transfer list;

|3

spi_transfer ZEBRY, spi_message, spi_message tHR2—MNEEK, AW

struct spi_message {
struct list head transfers;

struct spi_device *spi;
unsigned is_ dma_mapped:1;

/* REVISIT: we might want a flag affecting the behavior of the
* last transfer ... allowing things like "read 16 bit length L"

* immediately followed by "read L bytes". Basically imposing
* a specific message scheduling algorithm.

*

* Some controller drivers (message-at-a-time queue processing)
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* could provide that as their default scheduling algorithm. But
* others (with multi-message pipelines) could need a flag to
* tell them about such special cases.

*/

/* completion is reported through a callback */
void (*complete)(void *context);

void *context;

unsigned frame_length;

unsigned actual_length;

int status;

/* for optional use by whatever driver currently owns the
* spi_message ... between calls to spi_async and then later
* complete(), that's the spi_master controller driver.

*/
struct list head queue;
void *state;

%

EfEHspi_messageZ BIREXNERTHIIAL, spi_messagetJiRLEREAspi_message init, EREL
BN

void spi_message init(struct spi_message *m)

RESHFIREER AT :

m: ZEIRRMAAY spi_message,

BEE: *X.

spi_message #IaHtSERIAERE spi_transfer iRxI0Z spi_message BAFIH, XEFKAJEFEE spi
message_add_tail BR%, IHEREUREUNT:

void spi_message add tail(struct spi_transfer *t, struct spi_message *m)

RESHFNIREES AT

t: ERMNEIRAFIARY spi_transfer,

m: spi_transfer ZIIARY spi_message,

BEE: 7.

spi_ message ERHFLAGRBE LU TERER T, *&?Ef’éiﬁ DARSARTIRSEE, RS ER<E
HISEAF SPI BUEERITTk, RIS ERRED spi_sync, REURELNT:

int spi_sync(struct spi_device *spi, struct spi_message *message)

RIS HFIREES XU T

spi: EHITEIEEEN spi_device,
message: E{EHIAY spi_message,
BEE: 7.

BHARRMARIEZENEE SPI HiRERNTH, FoEREERE spi_message FRY completeﬁjz 5
B, complete 2—MENARE, % SPI REIEMTRVELRBHAWIERN. SPI REEMEHA
pi_async, EREURBINT:
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int spi_async(struct spi_device *spi, struct spi_message *message)

RIS HFIREES XUT:

spi: EFH TEIEERAY spi_device,

message: E{EHIAY spi_message,

BEE: 7.

EAXRESIY, ERIIRABRS ERATIKTH SPI #IERMERTIE, BRELE spi_sync R,

&R LRk, SPI&URERLSERNT:

@. EIBHEAM spi_transfer, 1&& spi_transfer B9 tx_buf ftRTE, tx buf AEKEAIEIE.
EE%% }g(_buf RREE, rx buf (RFERIEIREIE. REIRE len RRETE, EHMEEHITEHE
@. f#F3 spi_message init EREHIIAIL spi_message,

®. {#Fspi_message add_tailREUERIEIREFAIspi_transferiZiNZIspi_messageBAFle,

@. fEF spi_sync FREIGTHK SPI #ERIL &,

example

/* SPI ZFTRIE */
static int spi_send(struct spi_device *spi, u8 *buf, int len)

{
int ret;
struct spi_message m;

struct spi_transfer t = {
tx_buf = buf,
len = len,

|3

spi_message_init(&m); /* #J4a1t spi_message */
spi_message add tail(t, &m);/* & spi_transfer ;Z0ZE| spi_message PAFI */
ret = spi_sync(spi, &m); /* EIZ1E4 */

return ret;

}

/* SPI =35848 */
static int spi_receive(struct spi_device *spi, u8 *buf, int len)

{
int ret;
struct spi_message m;

struct spi_transfer t = {
.rx_buf = buf,
len = len,

|3

spi_message_init(&m); /* #J4a{t spi_message */
spi_message_add _tail(t, &m);/* & spi_transfer iZ0Z! spi_message PAFI */
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ret = spi_sync(spi, &m); /* EZAE4 */

return ret;

}
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