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SPI (serial peripheral interface) , LA linux 4.4 spi IXa3Z:rA9— L4514 -

BIARFEEZ AL SPI 1Y
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drivers/spi/spi.c spilRFhHELE

drivers/spi/spi-rockchip.c rk spif-i% 1SCHL

drivers/spi/spidev.c Bl spi &R, HP&MH.
drivers/spi/spi-rockchip-test.c spilllikiXzh, FFZEH F3hiRINEIMakefilediF
Documentation/spi/spidev_test.c /' Z&spiillid T A

SPI ig&FficE —— RK i Master i
R E
Device Drivers --->

[*] SPI support --->
<*> Rockchip SPI controller driver

DTS BREE
&spil { /75 Fspi #7415
status = "okay";
assigned-clocks = <&pmucru CLK_SPIO>; //48E SPI sclk, "JLLEEIEE dtsi
s 4N spiclk R 4h
assigned-clock-rates = <200000000>; //HHM. clock TEfEMT dts )58 BB AH
dma-names = "tx","rx"; //TEREDMARR 0, — il R = > 32

AR, dtsi TEUARE, A E S RAE A RE
spi_test@lo {
compatible ="rockchip,spi_test busl cs@"; //5IX&NXT N A4 F

reg = <0>; //Frikeni g1

spi-cpha; //%E CPHA = 1, AECENN o
spi-cpol; //E CPOL = 1, ANELENN o
spi-1sb-first; //10 Jet&ii 1sb
spi-max-frequency = <240000005>; //spi clkfHi PSR, At sem
status = "okay"; [/ ERE W & T

};
};

spiclk assigned-clock-rates #[1 spi-max-frequency BYECE 5B :

* spi-max-frequency 2 SPI BYiEASE, B SPI T{ERIH spiclk assigned-clock-rates &R
sfaimt, BTFREED 2 950, FRLAKERE spiclk assigned-clock-rates >= 2*spi-max-
frequency;

o REFZE SOMHz BY SPI 10 &=, AJLIEEEE (ICENEBDIEEISIN) spi_clk
assigned-clock-rates = <100000000>, spi-max-frequency = <50000000>, BPT{EHtfd
100 MHz (PLL 23RZE—NAAKTF 100MHz (BEEARYE) . RERE=0IMRZ 10 &k
50 MHz;



e spiclk assigned-clock-rates AE(KTF 24M, BNIETEEEIEIRE;

o UWIRFEERIE spi-cpha BUIE, Z3K spiclk assigned-clock-rates <= 6M, 1M <= spi-max-
frequency >= 3M,

SPIig&REE —— RK H 1 Slave if

SPI f# slave EFAAVEZOFN master IRIL—4F, #EPZE spi_read F1 spi_write,
Linux 4.4 feE

AT

BEiaE FTECHIREESGESUTHT, NRigE, BFHTLAT:



diff --git a/drivers/spi/spi-rockchip.c b/drivers/spi/spi-rockchip.c
index 060806e..38eecdc 100644
--- a/drivers/spi/spi-rockchip.c
+++ b/drivers/spi/spi-rockchip.c
@@ -519,6 +519,8 @@ static void rockchip_spi_config(struct rockchip_spi *rs)
crd |= ((rs->mode & ©x3) << CRO_SCPH_OFFSET);
cr@ |= (rs->tmode << CRO_XFM_OFFSET);
cr@ |= (rs->type << CRO_FRF_OFFSET);
+ if (rs->mode & SPI_SLAVE_MODE)
cr® |= (CRO_OPM_SLAVE << CRO_OPM_OFFSET);

if (rs->use_dma) {
if (rs->tx)
@@ -734,7 +736,7 @@ static int rockchip_spi_probe(struct platform_device *pdev)

master->auto_runtime_pm = true;
master->bus_num = pdev->id;
- master->mode_bits = SPI_CPOL | SPI_CPHA | SPI_LOOP;
+ master->mode_bits = SPI_CPOL | SPI_CPHA | SPI_LOOP | SPI_SLAVE_MODE;
master->num_chipselect = 2;
master->dev.of_node = pdev->dev.of_node;
master->bits_per word mask = SPI_BPW_MASK(16) | SPI_BPW_MASK(8);
diff --git a/drivers/spi/spi.c b/drivers/spi/spi.c
index deelcb8..4172dal 100644
--- a/drivers/spi/spi.c
+++ b/drivers/spi/spi.c
@@ -1466,6 +1466,8 @@ of register_spi device(struct spi master *master, struct
device_node *nc)
spi->mode |= SPI_3WIRE;
if (of_find_property(nc, "spi-lsb-first", NULL))
spi->mode |= SPI_LSB_FIRST;
if (of_find_property(nc, "spi-slave-mode", NULL))
spi->mode |= SPI_SLAVE_MODE;

/* Device DUAL/QUAD mode */
if (!of_property_read u32(nc, "spi-tx-bus-width", &value)) {
diff --git a/include/linux/spi/spi.h b/include/linux/spi/spi.h
index cce80e6..ce2cec6 100644
--- a/include/linux/spi/spi.h
+++ b/include/linux/spi/spi.h
@@ -153,6 +153,7 @@ struct spi_device {

#define SPI_TX_QUAD 0x200 /* transmit with 4 wires */
#tdefine SPI_RX_DUAL 0x400 /* receive with 2 wires */
#define SPI_RX_QUAD 0x800 /* receive with 4 wires */
+#define SPI_SLAVE_MODE ©x1000 /* enable spi slave mode */
int irqg;
void *controller_state;

void *controller_data;



DTS e E

&spio {

assigned-clocks = <&pmucru CLK_SPIO>; //48E SPI sclk, "JLLEEIEE dtsi
s 4N spiclk [ 4h

assigned-clock-rates = <200000000>; //HRL clock FEMEMNT dts I 58 BUR{E
spi_test@ol {

compatible = "rockchip,spi_test bus@_csl";
id = <1>;
reg = <1>;
//spi-max-frequency = <24000000>; X7 EH
spi-slave-mode; //ffifitslave iz, K FFoOX Eik1r.
¥
s

TR

1. The working clock must be more than 6 times of the 10 clock sent by the master. For

example, if the assigned clock rates are < 48000000 >, then the clock sent by the master
must be less than 8m &g %£ic XUEXTHR

2. % 4.4 HEZEFERXT SPI slave HUFIRUIL, FRLMERITFELL TR
1. DMA {&5): (i AieiE Bl NS completion FUBBRTALE, BILUEID dts &%
dma-names;” 3E%[7] DMA &%) dma-names
2. CPU &85 while ERERNEF LM, CPUILE

3. £/ RK SPI {EAg slave, AJLABELAT/LAASR
1. X3 DMA, {Rf&R CPU [HZE(EH)

2. (BEE KT 32 byte, = DMA &8, EH#1%EF completion #EAYH1H!
3. ENZEIEII— gpio, FREHIHICERIMIZER transfer ready 3RiF/> CPU 1Y)

Linux 4.19 Gt&

R E

Device Drivers --->
[*] SPI support --->
[*] SPI slave protocol handlers

DTS e E



&spil {
status = "okay";
assigned-clocks = <&pmucru CLK_SPIO>;
assigned-clock-rates = <200000000>;

dma-names = "tx","rx";
spi-slave; //1#i6E slave Rz
slave { [/ IRHESR TSR, SPI slave T

AWM A TELL "slave” JTUh

compatible ="rockchip,spi_test_busl cse";

reg = <0>;
id = <0>;
//spi-max-frequency = <24000000>; X /7L
s
}s
PR

e spi_clk assigned-clock-rates W2 master spi-max-frequency clk B9 6 {ZLA L, Eban spi_clk
assigned-clock-rates = <48000000>, master #5139 SRAVETFHUAZ/NT 8M,

o SCRMERIAETAFREMNZIEREN— gpio, FiRBHHFKEXIMIRE transfer ready 3k
D> CPU ITEERTE)

SPI Slave izt Z5%0

spi i slave, BH/ZEN slave read, BfE5EN master write, FNRAESE slave IKRIESE, master 2

Z =
Z55

slave write, master read R E2FEBEICBEN slave write, EJIRAB master IEH clk [§, slave <&
T1F, ERT master &37B0RIXEFEIEEE,

Bien: EHE=ETRIENL L
5E5ﬂave: echo write © 1 16 > /dev/spi_misc_test

¥ master: echo read @ 1 16 > /dev/spi_misc_test

SPI &R IKENI 4R
REIKEN A



static int spi_test _probe(struct spi_device *spi)
{
int ret;
int id = 0;
if(!lspi)
return -ENOMEM;
spi->bits_per_word= 8;
ret= spi_setup(spi);
if(ret < 0) {
dev_err(&spi->dev,"ERR: fail to setup spi\n");
return-1;

}

return ret;

}
static int spi_test _remove(struct spi_device *spi)

{
printk("%s\n", func_ );

return 0;

}

static const struct of_device_id spi_test_dt_match[]= {
{.compatible = "rockchip,spi_test_busl_cse", },
{.compatible = "rockchip,spi_test busl csl1", },
i}

}s

MODULE_DEVICE TABLE(of,spi_test_dt_match);
static struct spi_driver spi_test_driver = {

.driver = {
.name = "spi test",
.owner = THIS_MODULE,

.of_match_table = of _match ptr(spi_test_dt_match),
}s
.probe = spi_test_probe,
.remove = spi_test_remove,

¥

static int __init spi_test_init(void)

{
int ret = 0;
ret = spi_register_driver(&spi_test_driver);
return ret;

¥

device initcall(spi_test _init);
static void _ exit spi test exit(void)
{
return spi_unregister_driver(&spi_test_driver);
}

module exit(spi_test_exit);

Xt spi IEBEMEIEES# include/linux/spi/spi.h, LATEIEZIH LA



static inline int

spi_write(struct spi_device *spi,const void *buf, size t len)

static inline int

spi_read(struct spi_device *spi,void *buf, size t 1len)

static inline int

spi_write_and_read(structspi_device *spi, const void *tx_buf, void *rx_buf, size t
len)

User mode SPI device fit5&

User mode SPI device 15892 P BIEEHE(E SPI #2200, XEFHERZHEY SPI IMZIREN TR
=8,

ARENEINZ, HERSBETA.

A%EcE
Device Drivers --->
[*] SPI support --->
[*] User mode SPI device driver support
DTS Ee&&
&spiod {
status = "okay";

max-freq = <50000000>;
spi_test@oo {

compatible = "rockchip,spidev";
reg = <0>;
spi-max-frequency = <5000000>;
¥
}s
{EFRi5 AR

Kzhig g inEGEMAINE, SHIERUIXNEFRNRE: /dev/spidevl.]

15208 Documentation/spi/spidev_test.c

cs-gpios 25

FIFEILAEL spi-bus BY cs-gpios [EMERSCIR gpio 1&HA cs LA RE SPI RiE(ES, cs-gpios Bt
ﬁ¥éﬁﬁ§%§ﬁIQiE§ﬁﬂp§ﬁZjZﬁﬁ Documentation/devicetree/bindings/spi/spi-bus.txt ,



Linux 4.4 G¢&

ZXIFREREIFNT , 1BEAR RK TEIMREHERN AN T,
Linux 4.19 B¢
LA SPI1 i&5E GPIO0_C4 73 spil_cs2n 1 R4,

IRE cs-gpio BIFTE SPI H=R5| A



diff --git a/arch/arm/boot/dts/rv1126-evb-v10.dtsi b/arch/arm/boot/dts/rv1126-evb-
v10.dtsi

index 144e9edf1831..c17ac362289% 100644

--- a/arch/arm/boot/dts/rv1126-evb-vi10.dtsi

+++ b/arch/arm/boot/dts/rv1126-evb-v10.dtsi

&pinctrl {

n

+ spil {

+ spil cs2n: spil-cs2n {

+ rockchip,pins =

+ <@ RK_PC4 RK_FUNC_GPIO &pcfg pull up drv_level 0>;
+ }s

+ ¥

s

diff --git a/arch/arm/boot/dts/rv1126.dtsi b/arch/arm/boot/dts/rv1126.dtsi
index 351bc668ead2..986a85f13832 100644

--- a/arch/arm/boot/dts/rv1126.dtsi

+++ b/arch/arm/boot/dts/rv1126.dtsi

spil: spi@ff5beeoeo {
compatible = "rockchip,rv1126-spi"”, "rockchip,rk3066-spi";
reg = <0xff5boooo 0x1000>;
interrupts = <GIC_SPI 11 IRQ_TYPE_LEVEL_HIGH>;
#taddress-cells = <1>;
f#tsize-cells = <0>;
clocks = <&cru CLK_SPI1>, <&cru PCLK_SPI1>;
clock-names = "spiclk", "apb_pclk";
dmas = <&dmac 3>, <&dmac 2>;
dma-names = "tx", "rx";
pinctrl-names = "default", "high_speed";
- pinctrl-0 = <&spilm@ clk &spilm@ csOn &spilm@ _csln &spilm@ _miso &spilm@ mosi>;

- pinctrl-1 = <&spilm@ clk hs &spilm@ csOn &spilm@ csln &spilm@® miso_hs
&spilm@_mosi_hs>;
+ pinctrl-0 = <&spilm@ _clk &spilm@ csOn &spilm@ csln &spil cs2n &spilm@_miso

&spilm@ mosi>;

+ pinctrl-1
&spilm@ miso _hs &spilm® mosi_hs>
status = "disabled";

<&spilm@_clk_hs &spilm@ csOn &spilm@_csln &spil_cs2n

}s

SPI HRAEHIHERE cs B



+&spil {

+ status = "okay";
+ max-freq = <48000000>;
+ cs-gpios = <@>, <@>, <&gpio® RK_PC4 GPIO ACTIVE_LOW>; /* ZATE X : cse-

native, csl-native, cs2-gpio */
spi_test@oo {
compatible

"rockchip,spi_test busl cso@";

spi_test@o2 {
compatible = "rockchip,spi_test busl cs2";
id = <2>;
reg = <0x2>;
spi-cpha;
spi-cpol;
spi-1sb-first;
spi-max-frequency = <16000000>;
}s

— + 4+ + + + + + + +

PIUER 1

R EhEES
drivers/spi/spi-rockchip-test.c

SPI itz &EfcE

A& T

5 2T B AN N G 7 -
drivers/spi/Makefile
+obj-y += spi-rockchip-test.o

DTS fie &



&spid {

status = "okay";
spi_test@oo {
compatible = "rockchip,spi_test bus@_cse";
id = <0>;
KX 5 AN E I spi M 4 1)
reg = <0>;
spi-max-frequency = <24000000>;
s
spi_test@ol {
compatible = "rockchip,spi_test bus@_csl";
id = <1>;
reg = <1>;
spi-max-frequency = <24000000>;
spi-slave-mode; fiifitslave #izx, HFkixEuiT.
s
s
IRE] log

//iZA @M spi-rockchip-test.cH

//chip select ©0:cs® 1:csl
//spi output clock

[ 0.530204] spi_test spi32766.0: fail to get poll mode, default set ©
[ 0.530774] spi_test spi32766.0: fail to get type, default set @
[ 0.531342] spi_test spi32766.0: fail to get enable_dma, default set ©

DL JUAN R G, AHE
[ ©.531929]

rockchip_spi_test_probe:name=spi_test_busl_cs@,bus_num=32766,cs=0,mode=0, speed=5000000
[ 0.532711] rockchip_spi_test probe:poll mode=0, type=0, enable_ dma=0

X YR R A

Witap L

echo write @ 10 255 > /dev/spi_misc_test

echo write © 10 255 init.rc > /dev/spi_misc_test
echo read @ 10 255 > /dev/spi_misc_test

echo loop @ 10 255 > /dev/spi_misc_test

echo setspeed 0 1000000 > /dev/spi_misc_test

echo 28! id fEINRE AEHIIE > /dev/spi_misc_test
echo setspeed id 3l (B{if Hz) > /dev/spi_misc_test

NRFEE, oJLABSHESCNE case,

A
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