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2. BEHRAH

2.1. BRI EENH
Linux # SPI &K R45H4 1 2.1 B,

User space Appilcatiion

Kernel SPI Core

SPI Controller

Hardware

SPI device SPI device SPI device

B 2.1 Linux SPI{EREEHE
Bl I ar s T = AN E K

1. i), R T RSP 4% 1 MR AR
12, K%, A SR B Y
(3. TEME, SRSEBRYEE LA, LS T SPI SR ARAT SPI Mk,

| 1. SPI #%ds (SPICore) : SEBUXS SPI A BKEN K SPI ¥ # Uk ey #;
2. SPI.EZAKA) (SPIMaster Driver) : FUUFANFISRALAY SPT #2filds, SCHLXT SPLEZLVI I BRI ik
1 3. SPI ¥4 8E5h (SPI Device Driver) : 41HF5E i SPT #i4, SEHLEAARITNRE, 35 read, write L ioctl !
e |
SPI i 2R 8RN 7= LS T 3&E F F4FE SPI # il 48 A 261505 7 vk, FHHyEM 2 Linux M%) SPI 2844, SPI
5 RT LUIE R SPT ZRH4 SR v 6 AR LRI IE L H 2 2R IK BN A B FE AR S BT AR AT @ IR, e FUR 4R it
TN ST a7 & T iemip STl BN e
SPI Core HEFLIELFBE#L 1 SPI S ZIRAN N 2 57, {diFF SPI B as UK B AT LA ME & Mk 4 42 il 45 1 AN [
A 28 R A ] S5 R AR B A B R A0

2.2. FHRARIENA
S
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3.1. sys_config.fex fic & 1 1A
TEAF) Sunxi BEAEF-& 1, SPI # il #8 E H A E , EXFT 58— SPI #2628k %, 7E sys_config.fex
R E AL,

[spi0]

spi0_used =1
spi0_cs _number =2
spi0_cs_bitmap =3

spi0_csO = port:PB14<2><1><default><default>
spi0_sclk = port:PB15<2><default><default><default>
spi0_mosi = port:PB16<2><default><default><default>
spi0_miso = port:PB17<2><default><default><default>
G

@ spi0_used: J 1 Rnflife, 0 RRAfRE;

@ spi0_cs number: SPI il 2% S FE 0 Fr i 2

® spi0_cs_bitmap: T SPI %l #8 LFZ A CS, X—NSHEFIR CS LD,
@ spi0_cs0. spi0_sclk. spi0_mosi Fl spi0_miso At & AH N 1 GPIO.

X T SPI 4%, 3675 #asd BL R 24l & SPI board infos 1% #6 5 B 2 it id SPI F & 4t 1 #%
spi_register board info 7E SPI =t 2k SR sl W44k 5 5 v A1 21 A A% o

[spi0/spi_board0]

compatible ="st,m25p80"
spi-max-frequency = 33000000
reg =0

TEVE:

@ spi0/spi_board0: FKINEETE SLZE spi0 [ 4% spi_board0;
@ compatible: SPI W& M4 7, FEMUZIGERCH 22 FH F;

® spi-max-frequency: = SPI & [F1 i KAFHIHE, HALE Hz;
@ reg: SPI WM ks, WRTHIARN CS IEL:

® HERENE Z4: spi-cpha, spiccpol, spi-cs-high.

3.2. menuconfig Fic & {8
EAr AT 3E NN ZAR H 3%, #1047 make kernel menuconfig #f NFC & 51, FH4% LU AC & MR HRAE «

Device Drivers
L—>SPI support
L—>SUNXI SPI Controller

B4, 1P Device Drivers £ TUHE NN —HECE, W EHR:
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.config - Linuxfarmé64 4.4.55 Kernel Configuration

Linux/arm64 4.4.55 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Let
built-in [ ] excluded <M> module < > module capable

General setup ---=
[*] Enable loadable module support --->
-*- tnable the block layer ---=>

Platform selection ---=

Bus support ---=

Kernel Features --->

Eoot options --->

Userspace binary formats ---»>

Fower management options ---=

CPU Power Management ---=

*] Networking support ---»>

[ etes o s s
Firmware Drivers ----
File systems ---=

[ ] virtualization ----
ternel hacking --->
Security options --->

-*- Cryptographic API ---=>
Library routines ---=>

2.2 Device Drivers IEIELE

SRIG, %FE SPI support i, HEANT—HECE, W FEBTR:

.config - Linux/arm64 4.4.55 Kernel Configuration

= Device Drivers

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty =
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, =
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Lege
built-in [ ] excluded <M> module < > module capable

[ ] Enable AHB driver for NVIDIA Tegra SoCs

Generic Driver Options --->

Bus devices --->
< > Connector - unified userspace <-> kernelspace linker ----
<*> Memory Technology Device (MTD) support ---=
-*- Device Tree and Open Firmware support --->

< > Parallel port support ----
[ 1 elock devices ----
Misc devices ---=>
©CSI device support ---»
< > Serial ATA and Parallel ATA drivers (libata) ----
[ 1 Multiple devices driver support (RAID and LVM) ----
< > Ceneric Target Core Mod (TCM) and ConfigFS Infrastructure --

[*] Metwork device support ---=

[ 1 open-Channel SSD target support ----
Input device support --->
Character devices ---=>

12C suEEnrt -

< > SPMI support ----
< > HST suppbort  ----

2.3 SPI support iEHRLE

R, BT
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% F& SUNXI SPI Controller #E3, i< > n B IFIHNZ, AT L%k F<M>F R g 5 AR .
i~ EHTR:

.config - Linuxfarmé4 4.4.55 Kernel Configuration

> Device Drive

Arrow keys

rs > SPI support
SPI support
navigate the menu. <Enter> selects submenus ---> (or empty :

Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, -«

features.
built-in

Press <Esc><Esc> to exit, <?> for Help, </> for Search. Lege
[ ] excluded <M> module < > module capable

[1

AN A A A A AN AN
VOV OV VY WYY WYY

M

AA A A
VOV VY

-

SPI support
Debug support for SPI drivers
*%%* SPI Master Controller Drivers #**#%
Altera SPI Controller
Utilities for Bitbanging SPI masters
cadence SPI controller
CPIO-based bitbanging SPI Master
rreescale SPI controller and Aeroflex Gaisler GRLIB SPI cor
OpenCores tiny SPI
ARM AMBA PLG22 SSP controller
rockchip SPI controller driver
NXP SC18I5602/602B/603 I2C to SPI bridge
Allwinner A1® SoCs SPI controller

¥ SUNXI SPI Controller

Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
¥ilinx SPI controller common module

¥ilinx ZyngMP GQSPI controller

DesignWare SPI controller core support

*%% SPT Protocol Masters ***

User mode SPI device driver support

TmElmmmm TIFEAVA {frne mmiime midembhd am

2.4 SUNXI SPI Controller EIELE
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3.3. YRR N4

12C S 2R 3K B FIYRARIS AL T W AZAE linux-xxx/drivers/spi H 3% F (linux-xxx H“xxx” &~ WIZ A, U
linux-3.10) :

—— spi-sunxi.c // Sunxi “F & ] SPI il 28 IX s A A
—— spi-sunxi.h /I 4 Sunxi “F & 1) SPI #5283k 5 € X 7 —L8% . HlE 45

BRI, BT
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4. 2O
4.1. WAEMED

5E MLAE include\linux\spi\spi.h.
4.1.1. spi_register_driver
el A
BRI KR Y int spi_register_driver(struct spi_driver *sdrv)
ZH sdrv, spi_driver BRH84, HAE T SPI && N4 PR, probe. detect 25 1115 H.
: MIh: 0
Bl Il

DiRefEIA FEMF—A SPI % 4 K5

Hrr, gihy spi=driver IE LR

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);

int (*suspend) (struct spi_device *spi, pm_message t mesg);
int (*resume) (struct spi_device *spi);

struct device_driverdriver;

)5

12C ¥ UNEh Al BESCRF 2 RS (1B %, AT LAAE.id_ table ARG H BT A SCRFIO B (S B

4.1.2. spi_unregister_driver

eyl A

B 2 iR 1Y void spi_unregister driver(struct spi_driver *sdrv)

ZH sdrv, spi_driver JAfEEE, Hr AT SPLIL A Z PR, probe S 115 5
IR Al ¥

Dhaefhik RS — SPI 4% UK 3

spi.h FRIEZ5 HY T PR ) SPT & 45 KA %% . module spi_driver(), & X UR:

#define module spi_driver(_ spi_driver) . module driver(__ spi_driver, spi_register driver,\
spi_unregister_driver)

A ERERBTA, 2R AR
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4.2. FHFAEmED
SPI 5 7% 9X #)) i F "struct spi_message"[i] SP1 & 28 iE R 55 /0. —4 spi_message L& T —MgAE

FEo, & —NRAEFRAE spi_transfer, IXFEJ7E SPL i ZeBKEN P 83 AT HIAAT — NIRRT HIF 51 o

spi_message Al spi_transfer )5 X tH7E spih H:

struct spi_transfer {

const void *tx_buf;
void *rx_bulf;
unsigned len;

dma addr t tx_dma;
dma addr t rx dma;

unsigned cs_change:1;

u8 bits per word;
ul6 delay usecs;
u32 speed_hz;
struct list_head transfer_list;
5
struct spi_message {
struct list_head transfers;
struct spi_device *spi;
unsigned is.dma mapped:1;
void (*complete)(void *context);
void *context;
unsigned actual_length;
ing status;
struct list_head queue;
void *state;
)5
4.2.1. spi_message init
el 4
PR 5 Y void spi_message init(struct spi_message *m)
ZH m: spi_message K [N
A& (7] 7
DiREfEIA VIRt —A~ SPI message Z544), = ELZH SRV LA transfer FAF

4.2.2. spi_message_add_tail

B 4

BRI K5 Y void spi_message add tail(struct spi_transfer *t, struct spi_message *m)
SH t: 1A FFAINE] SPI transfer 4544 ;

= m: spi_message R HIFaEL

pq ]| T

DiREFi b 1] SPI message " NIl —A™ transfer.

A ERERBTA, 2R AR
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4.2.3. spi_sync
el 4
PR 5 1Y int spi_sync(struct spi_device *spi, struct spi_message *message)
2H spi: FEI AT SPI K 4%
= message: spi_message KR IEE, H AL SPI transfer BAS .
: 0: R
JEIEI <0: %M
Dhfe ik JA 3. FEEERE SPI MR AL HE 58 6 7€ fY) SPI message.
4.2.4. spi_read
il 4
BRI 5 Y int spi_read(struct spi_device *spi, void *buf, size t len)

spi: f8F 2 HET SPI ¥4
ZH buf: FIT{RA7 HHUR SR R 77

len: buf P&,
: 0: HIh
JEIEI <0: %l}-\&
Dhfe ik M\ SPI 2RI —Be s, P93 /2 18 id SPI message SEH
4.2.5. spi_write
el N4
PR K5 Y int spi_write(struct spi_device *spi, void *buf, size t len)

spi: fRIA 2T SPI %
ZH buf: T5NHIHHE;

len: 5 NHHRK L
: 0: HIh
JEIEI <0: 9&5\&
Dhae ik M SPI 25 N —Be s, W2 IEid SPT message SEH

A ERERBTA, 2R AR
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5. Demo

5.1. drivers\spi\spi-tle62x0.c

PRSI A R T B Al — A SPL B IREnACRS, Horbilad sysfs 7 A Se i S HAE, SRTEFPRAESE

I EE A BT 5

struct tle62x0_state {

struct spi_device *us;

struct mutex lock;
unsigned int nr_gpio;
unsigned int gpio_state;
unsigned char tx_buff[4];
unsigned char rx_buff[4];

static inline int tle62x0_write(struct tle62x0_state *st)

{

unsigned char *buff = st->tx_buff;
unsigned int gpio_state = st->gpio_state;

buff[0] = CMD_SET;
if (st->nr__gpio == 16) {
buff[1] = gpio_state >> 8;

buff[2] = gpio_state;
} else {

}

buff[1] = gpio_state;

dev_dbg(&st->us->dev, "buff %02x;%02x,%02x\n", buff[0], buff[ 1], buff[2]);

return spi_write(st->us, buff, (st->nr_gpio==16)? 3 : 2);

}

static inline int tle62x0_read(struct tle62x0_state *st)

{
unsigned char *txbuff = st->tx_buff;

struct spi_transfer xfer = {

tx_buf = txbulff,
1x_buf = st->rx_buff,
len = (st->nr_gpio * 2) /8,

}s

struct spi_message msg;

txbuff[0] = CMD_READ;
txbuff[1] = 0x00;
txbuff[2] = 0x00;
txbuff[3] = 0x00;

spi_message init(&msg);
spi_message add_tail(&xfer, &msg);

return spi_sync(st->us, &msg);

A ERERBTA, 2R AR
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}
static struct device_attribute *gpio_attrs[] = { ...
}5
static int __devinit tle62x0_probe(struct spi_device *spi)
{
mutex_init(&st->lock);
ret = device create file(&spi->dev, &dev_attr_status_show);
if (ret) {
dev_err(&spi->dev, "cannot create status attribute\n");
goto err_status;
}
for (ptr = 0; ptr < pdata->gpio_count; ptr++) {
ret = device create file(&spi->dev, gpio_attrs[ptr]);
if (ret) {
dev_err(&spi->dev, "cannot create gpio attribute\n");
goto err_gpios;
}
}
}

static int __ devexittle62x0 remove(struct spi_device *spi)

{

return 0;
}
static struct spi_driver t1e62x0_driver = {
.driver = {
.name = "tle62x0",
.owner =THIS MODULE,
}s
.probe = tle62x0_probe,
.remove = devexit p(tle62x0_remove),
¥
static __init int tle62x0 _init(void)
{
return spi_register_driver(&tle62x0_driver);
}
static __exit void tle62x0_exit(void)
{
spi_unregister driver(&tle62x0_driver);
}

module init(tle62x0_init);
module_exit(tle62x0_exit);
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6. Declaration

This document is the original work and copyrighted property of Allwinner Technology
( “Allwinner” ). Reproduction in whole or in part must obtain the written approval of Allwinner and
give clear acknowledgment to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner
reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of
patents or other rights of the third parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of Allwinner. This datasheet neither states
nor implies warranty of any kind, including fitness for any particular application.
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