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SPI (serial peripheral interface) , AR linux 4.4 SPI IXENSTHFAG—LL4tE -

o EFRIARFIEIEZHL SPI Y

o 3ZF8{UFN 16 L

o IR FRERFEMIRERIA 50MHz
o 3745 SPI 4 MMEHIENBCE

o ) SPI IBHIESSF—PNEIR N Rk

FRLAESERE, linux 4.19 Sl o
o JEZRSZHF slave 0 master FFHHET,

SN
KEBEEE

drivers/spi/spi.c spiWRBNHELE
drivers/spi/spi-rockchip.c rk spi#4%0sz
drivers/spi/spidev.c Bl spi & &I, HPSMHH.,

drivers/spi/spi-rockchip-test.c spilllitish, FEHFIhRINEIMakefiledmiF

Documentation/spi/spidev_test.c M/ AspilllitTH

SPI iREHeE —— RK & B {E Master i

AELE
Device Drivers --->
[*] SPI support --->
<F> Rockchip SPI controller driver
DTS T RftE
&spil {
status = "okay";

//assigned-clock-rates = <200000000>;
fl, o BF8hH TAERER 7305k
dma-names = "tx","rx";
WA, ETWELEMEE, W "dma-names;";
//rx-sample-delay-ns = <10>;
S LR I SR R E T R B
spi_test@10 {
compatible ="rockchip,spi_test_busl_cs0";
reg = <0>;
spi-cpha;
spi-cpol;
spi-Tsb-first;
spi-max-frequency = <24000000>;
50M
status = "okay";
};
};

spiclk assigned-clock-rates #[I spi-max-frequency RIBECE 5B :

//5I Hspi 41 A
J/EHOAARIE, SPT B4 LAERS fi
//fEREDMARE G, IR E D> T332

J/BATRRE, JRAIEN, WAl

/ /53R B % R 4 F

// k081

//WE CPHA = 1, AEENN 0
//%E cPoL = 1, AEENN 0
//10 Seftfi 1sb

//spi Tk s, ANk

//EREBE & A
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* spi-max-frequency 2 SPI BYSIHHATER, H SPI T{ERT#H spiclk assigned-clock-rates PIEBD SRS
Wy, BFRZEELD 2 980, FRIAFEZEE spiclk assigned-clock-rates >= 2*spi-max-
frequency;

o [BEFRE SOMHz R SPI 10 JEBE, BILIEEEE (ICENIPDIRAEEDIR) spi_clk assigned-
clock-rates = <100000000>, spi-max-frequency = <50000000>, BPT{ERFéH 100 MHz (PLL
DIREI—MAKT 100MHz (EEESARYE) |, ARRER S IREE 10 £k 50 MHz;

e spiclk assigned-clock-rates AE(ETF 24M, BNETEERRIE;

o WNEREFRLE spi-cpha AUIE, ZEKk spiclk assigned-clock-rates <= 6M, 1M <= spi-max-
frequency >=3M,

SPI iRFhiE —— RK & H{E Slave i

SPI i slave EEFEAYIEOIF] master #z{—+E, #BR spi_read 0 spi_write,
Linux 4.4 fit &

AT
BRRE FTECHNBESESUTHT, NRRE, BFNFITLAHT:

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)
cr0 |= ((rs->mode & 0x3) << CRO_SCPH_OFFSET);
cr0 |= (rs->tmode << CRO_XFM_OFFSET);
cr0 |= (rs->type << CRO_FRF_OFFSET);
+ if (rs->mode & SPI_SLAVE_MODE)
cr0 |= (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-1sb-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 (lof_property_read_u32(nc, "spi-tx-bus-width", &value)) {
diff --git a/include/1linux/spi/spi.h b/include/Tinux/spi/spi.h
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index cce80e6..ce2cec6 100644
--- a/include/Tlinux/spi/spi.h
+++ b/include/Tinux/spi/spi.h
@@ -153,6 +153,7 @@ struct spi_device {

#define SPI_TX_QUAD 0x200 /* transmit with 4 wires
*/
#define SPI_RX_DUAL 0x400 /* receive with 2 wires
:':/
#define SPI_RX_QUAD 0x800 /* receive with 4 wires
*/
+#define SPI_SLAVE_MODE 0x1000 /* enable SPI slave mode
:‘:/
int irqg;
void *controller_state;
void *controller_data;
DTS B RftE
&spi0 {
assigned-clocks = <&pmucru CLK_SPIO>; //eEIEM SPT scTk, AL
BE dtsi Har#N spiclk Hmfgh
assigned-clock-rates = <200000000>; //HN clock fEfffT dts K5k
TR
spi_test@01 {
compatible = "rockchip,spi_test_bus0O_csl1";
id = <1>;
reg = <1>;

//spi-max-frequency = <24000000>; XAFHIER
spi-slave-mode; //ffigEsTlave #, HF&dux HiT.

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
58 i
TUEXTHR

2. 1% 4.4 HEBEFRYY SPI slave MUSFRIUL, FTLUERFELL AR

1. DMA 155 {EARERISHNEZESF completion FURBAEI, STLAUBIT dts I8 “ dma-
names;” 3%/ DMA &%) dma-names
2. CPU f&8: while fEREIXNEFFERTM, CPUITH
3. A RK SPI{EA slave, RAILABELATILMIZER:

1. X7 DMA, {XfsEF CPU [EZE(EH)
2. (EEITIREKRT 32 byte, T DMA (&5, £ EF completion #BRIHLE
3. EMZIEIENI— gpio, FiRFEHHIERIMIEZE transfer ready i CPU TERTIE

Linux 4.19 LA L HZECE
RECE
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Device Drivers --->
[*] SPI support --->
[*] SPI slave protocol handlers

DTS i EcE

&spil {
status = "okay";
dma-names = "tx","rx";
spi-slave; //1EfE slave sk
slave { [/ HEHRHESREDR, SPI
slave FIiiniffiin &Ll "slave" Hia
compatible ="rockchip,spi_test_busl_cs0";
reg = <0>;
id = <0>;
3
if;

FE:

o SCPRMERBSEATLAEEFNZEEII— gpio, FiREFBMWHIBRIMNIRE transfer ready g/
CPU {CZE0TI8]

SPI Slave Miztsa%0

spi fif slave, E5cf25) slave read, B2 master write, FARASSH slave iXi&iEse, master B2

=
—%TU o

slave write, master read tBEZEESE5] slave write, EHRE master i EH clk [, slave A&2T
Y€, BT master &3 BI&RIXBIEIETE.

fla0: EE=ETHIEM L :
St slave : echo write 0 1 16 > /dev/spi_misc_test

B master: echo read 0 1 16 > /dev/spi_misc_test

SPIig&IRENT A
IR

#include <linux/init.h>

#include <linux/module.h>

#include <Tinux/platform_device.h>
#include <linux/of.h>

#include <linux/spi/spi.h>

static int spi_test_probe(struct spi_device *spi)
{

int ret;

if(!spi)
return -ENOMEM;
spi->bits_per_word= 8;
ret= spi_setup(spi);
if(ret < 0) {
dev_err(&spi->dev,"ERR: fail to setup spi\n");
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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 _cs0", },
{.compatible = "rockchip,spi_test_busl_csl", },
{1,

e
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),
e
.probe = spi_test_probe,
.remove = spi_test_remove,

Ie

static int __init spi_test_init(void)

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

}

module_init(spi_test_init);

static void _exit spi_test_exit(void)
{
return spi_unregister_driver(&spi_test_driver);

}

module_exit(spi_test_exit);

Xt SPI IS #EiEE% include/linux/spi/spi.h, LATEIEFIHLAN

static inline int

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

static inline 1int

spi_read(struct spi_device *spi,void *buf, size_t len)

static inline 1int

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

User mode SPI device fit&&
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User mode SPI device 1809 FIFTRIEHHR(E SPI 20, XHEH{ERSZH SPI MR ERRT
8],

FRELEIRZ, HERHNBETA.

(Sl
Device Drivers --->
[*] SPI support --->
[*] User mode SPI device driver support
DTS fit &
&spi0 {
status = "okay";

max-freq = <50000000>;
spi_test@00 {

compatible = "rockchip,spidev";
reg = <0>;
spi-max-frequency = <5000000>;
};
};
{sEFi5 e

IEMREINHGEMBINE, SHIRMXNMEFAIRE: /dev/spidev.1
RETRIESEREGIETESR:

e [N#Z 4.4 Documentation/spi/spidev_test.c
o % 4.19 KLAS tools/spi/spidev_test.c
o TIERZIRERES, HEANMNER, WAL TGHSERERFINE SPl app FEF:

make CROSS_COMPILE=~/path-to-toolchain/gcc-xxxxx-toolchain/bin/xxxx-1inux-gnu-
# 1&# kernel FTH CROSS_COMPILE

XHIFECE /I SPI slave 185, £% “SPI IR&@EHECE —— RKIT A1 Slave ix”, Erh DTS BE sub node
N{R#EFA "rockchip,spidev"

cs-gpios 3Z§F

FBBFALUEE spi-bus BY cs-gpios BRI gpio 1&HA cs LAY FE SPI RiE(ES, cs-gpios BHHFMHE
BrILEFINZIRY pocumentation/devicetree/bindings/spi/spi-bus.txt,

Linux 4.4 fic&

ZXIFBRERSIIHNT, 1BEKR RK TI2IMRBUERATHN T,
Linux 4.19 RLA ERLECE

LA SPI1 i&%E GPIO0_C4 79 spil_cs2n ¥ @RI A4,

& & cs-gpio BIFHE 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..cl7ac362289%e 100644
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--- a/arch/arm/boot/dts/rv1126-evb-v10.dtsi
+++ b/arch/arm/boot/dts/rv1126-evb-v10.dtsi

&pinctrl {

spil {

+ + + 4+ o+

spil_csOn: spil-csln {

rockchip,pins =
<0 RK_PC2 RK_FUNC_GPIO

&pcfg_pull_up_drv_Tevel_0>;

i };

+ spil_csln: spil-csln {

+ rockchip,pins =

+ <0 RK_PC3 RK_FUNC_GPIO

&pcfg_pull_up_drv_Tlevel_0>;

+ s

+ spil_cs2n: spil-cs2n {

+ rockchip,pins =

+ <0 RK_PC4 RK_FUNC_GPIO

&pcfg_pull_up_drv_Tlevel_0>;

+ i
+ I3
Ie

diff --git a/arch/arm/boot/dts/rv1126.dtsi b/arch/arm/boot/dts/rv1126.dtsi
index 351bc668ead4?2..986a85f13832 100644

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

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

spil: spi@ff5b0000 {

compatible

"rockchip,rvl126-spi", "rockchip,rk3066-spi";

reg = <0Oxff5b0000 0x1000>;

interrupts

<GIC_SPI 11 IRQ_TYPE_LEVEL_HIGH>;

#address-cells = <1>;

#size-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
&spilm0_mosi>;

- pinctrl-1
&spilm0O_mosi_hs>;
+ pinctrl-0
&spilmO_mosi>;

+ pinctrl-1

<&spilmO_clk &spilm0_csOn &spilmO_csln &spilmO_miso

<&spilm0_cTk_hs &spilm0O_csOn &spilmO_csln &spilmO_miso_hs

<&spilmO_clk &spil_csOn &spil_csln &spil_cs2n &spilmO_miso

<&spilm0_cTk_hs &spil_csOn &spil_csln &spil_cs2n

&spilmO_miso_hs &spilm0_mosi_hs>
status = "disabled";

e

SPI T RAEHIERE cs i

+&spil {

+ status = "okay";
+ max-freq = <48000000>;



+ cs-gpios = <&gpio0 RK_PC2 GPIO_ACTIVE_LOW>, <&gpio0 RK_PC3
GPIO_ACTIVE_LOW>, <&gpio0 RK_PC4 GPIO_ACTIVE_LOW>;
spi_test@00 {
compatible

"rockchip,spi_test_busl_cs0";

spi_test@02 {
compatible = "rockchip,spi_test_busl_cs2";
id = <2>;
reg = <0x2>;
spi-cpha;
spi-cpol;
spi-Tsb-first;
spi-max-frequency = <16000000>;

o+ o+ o+ o+ + + + 4+

R
o WNREY E cs-gpio, WA cs #EELA gpio function, F cs-gpios ¥ BRSHF

Rzt ER
KB HETES

drivers/spi/spi-rockchip-test.c

SPI Wiz F e E
R T

T B F NI 1
drivers/spi/Makefile
+obj-y += spi-rockchip-test.o

DTS fig&

&spil0 {
status = "okay";
spi_test@00 {
compatible = "rockchip,spi_test_bus0_cs0";
id = <0>; / /& EMspi-rockchip-
test.cHERX A E M spi W&
reg = <0>; //chip select 0:csO
l:csl
spi-max-frequency = <24000000>; //spi output clock
3
spi_test@01l {
compatible = "rockchip,spi_test_bus0O_cs1";
id = <1>;
reg = <1>;
spi-max-frequency = <24000000>;
};
55
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IRz log

[ 0.457137]
rockchip_spi_test_probe:name=spi_test_bus0_cs0,bus_num=0,cs=0,mode=11, speed=1600
0000

[ 0.457308]
rockchip_spi_test_probe:name=spi_test_bus0_csl,bus_num=0,cs=1,mode=11,speed=1600
0000

Wistan S

echo write 0 10 255 > /dev/spi_misc_test

echo write 0 10 255 init.rc > /dev/spi_misc_test
echo read 0 10 255 > /dev/spi_misc_test

echo Toop 0 10 255 > /dev/spi_misc_test

echo setspeed 0 1000000 > /dev/spi_misc_test

echo 2! id BINAREL (ZHIE > /dev/spi_misc_test
echo setspeed id $Z (B{if Hz) > /dev/spi_misc_test

WRFE, JLAESESUE case,
v .
= Il [a) R

SPI 55

o EIXAIERARE IR

TR SPI 4 NS IRIAY IOMUX BRE IR

A TXERS, TX SIMBIEENER,, CLK GIEEM CLOCK (55, CSIESHAIR
MR ck RS, JUESRESRMPEERNEES

snfariEI BRIl SPI DMA E&fFRE, SROFTENANTLAT XN DMA fERenkI:

[ 0.457137] Failed to request TX DMA channel
[ 0.457237] Failed to request RX DMA channel

WAI%RS SPI RIFB{CHED

B AEN B iR EEO B RS,

BEEX SPI ig&IE

8% "SPIGEINNE" RS, LEIAN: drivers/spi/spi-rockchip-test.c,
EF spidev {RHEET RRSHNBERF

2% “User mode SPI device ft&" =13,

IEIRREFRIECES

X3TF SPIio EEIFAIIEAZ, IEH SPI mode AIBEHKIEFIAILECIMERRHIAHHAERS, RK SPI master
read AIRERLIAREEEIE, FESH SPI rsd BIERIERRFTH,

RK SPIrsd (read sample delay) =4BiEHL N :
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o AJE{ENO, 1, 2, 3

o FERTEA(A 1 spi_clk cycle, BPf=HIBS TAERTER, N "SPIIRBHEED"
rx-sample-delay SEFRIERT A dts IREEEIZIAAY rsd BRUESME, LA spi_clk 200MHz, [BEA 5ns 79
1
rsd SEFRAEJECEEIR A 0, 5ns, 10ns, 15ns, rx-sample-delay i3 12ns, EAEE 10ns, FrLA&R
£279 10ns ZERT,
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