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1. Rockchip SPI Iy BE 4 A5

SPI (serial peripheral interface) , LA FJ& linux 4.4 SPI BX#)) SCHF 1) — e

o BRIAKHIEEFED Hi SPI Wil

o EF8NIA16 L

o WA T G R A B R AN B R ik SOMHZ
o SZHF SPI 4 PRk B B

o TS SPI =M SCRE— N RIH A ik

B DL SRR, linux 4.19 #r8 DL Rk
o HEZESTHF slave Al master PR

2. Wiz 3T

2.1 fRID 4%

drivers/spi/spi.c spi IR BHHELE
drivers/spi/spi-rockchip.c rk spifFHEEOISEI
drivers/spi/spidev.c i spi WA T A, HPESMHA.

drivers/spi/spi-rockchip-test.c spilllikIkz), TEHATFINHMBIMakefiledniF
Documentation/spi/spidev_test.c H/F&spilllik TA

2.2 SPI & &l B —— RK ith 5 /E Master i

BRI
Device Drivers --->
[*] SPI support --->
LW Rockchip SPI controller driver
DTS 15 S fic &
&spil { //5| Fspi #EH]8T A
status = "okay";
//assigned-clock-rates = <200000000>; J/BAANAHBECE, SPT W LAEM 4
{H, io Mol ARS8 55K
dma-names = "tx","rx"; //fEREDMARE S, EIRK DT 3277
AW, BWEERMERE, @ "dma-names;";
//rx-sample-delay-ns = <10>; //BONAHECE, SRR, R4

S LI GER R P E T R
spi test@10 {
compatible ="rockchip,spi test busl cs0";  //S5IIIXTFIH 4T
reg = <0>; [/ R0 E 1
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spi-cpha; //WHE CPHA = 1, AEEENN 0

spi-cpol; //%E cPoL = 1, ANEENAN o

spi-lsb-first; //I0 Stk 1sb

spi-max-frequency = <24000000>; //spi clkf IR B, B
50M

status = "okay"; / /BT AT A

i

spiclk assigned-clock-rates I spi-max-frequency HJFC & 14 FH :

e spi-max-frequency A& SPI fJ%a B 4F, H1 SPI TAERT4F spiclk assigned-clock-rates PN #4345 %
HTWHED 2 55, FrLAE R & spiclk assigned-clock-rates >= 2*spi-max-frequency;

o fREFEE SOMHz 17 SPL10 %, n[LAEERLE GofEWNEaWNEE 45D spi_clk assigned-clock-
rates = <100000000>, spi-max-frequency = <50000000>, Bl T{ERf 4P 100 MHz (PLL 4340%]— A
KT 100MHz (HEAREHMED » 2R)E A E =2 M2 10 %18 50 MHz;

o spiclk assigned-clock-rates AEAKT 24M, 5N A] §EA in) 5

o WIRTERE spi-cpha Ji&, 2K spiclk assigned-clock-rates <= 6M, 1M <= spi-max-frequency >=
3M,

2.3 SPI % % it B —— RK % /1 Slave Ui
SPI f# slave 1 F {)4% A1 master #538—#F, #B2 spi_read A1 spi_write.
2.3.1 Linux 4.4 Ji¢ &

WA T
WA T H AR REELTAT, WEREA, WFaIT R T

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
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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..ce2cec6t 100644
--— a/include/linux/spi/spi.h
+++ b/include/linux/spi/spi.h
@@ -153,6 +153,7 Q@ 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 irg;
void *controller state;
void *controller data;
DTS i rific &
&spil {
assigned-clocks = <&pmucru CLK SPIO>; //F8EIEFIM SPT sclk, wJ LT
BHE dtsi &N spiclk [MHE
assigned-clock-rates = <200000000>; //MRL clock TEMENT dts KF5ERK
TRAE
spi test@O1l {
compatible = "rockchip,spi test bus0 csl";
id = <1>;

reg = <1>;
//spi-max-frequency = <24000000>; XAFTEA
spi-slave-mode; //ffififslave X, RFSXEMAT.

1. The working clock must be more than 6 times of the IO 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
A il
RUAE R HEE

2. WH% 4.4 KEZLIFARXT SPI slave (URFIRIEAL,  FT DAMESAEAE UL T BIFIRS -

1. DMA 1£#i: &%k GRS NZEFF completion KBRS HLH], w LLE dts 1H%E  dma-
names;” K%< DMA %% dma-names



2. CPU f&Hfi: while {EJi/Z WA G MMM TE ML, CPU L4
3. {81/ RK SPI{E A slave, FJLAH LT LA 5

1. 551 DMA, {UfEH] CPU FHZE 1% 4
2. R E KT 32 byte, 7E DMA &%, f£%1%51F completion FERT HL
3. EZ A IN—A gpio, WA % H RIE A M B transfer ready K8 /> CPU 124K (1]

2.3.2 Linux 4.19 2 DL N % &

W AZ AL E
Device Drivers --->
[*] SPI support --->
L] SPI slave protocol handlers
DTS 7 mific &
&spil {
status = "okay";
dma-names = "tx","rx";
spi-slave; //ffifE slave HE3
slave { //IFHBHEZRE SR, SPI slave
FH AR AT "slave" LA
compatible ="rockchip,spi test busl csO0";
reg = <0>;
id = <0>;
}i
bi
VR

o SEPRAEHI AT LA RS E N Z RIS I — A gpio, T BCak A i KIE AN B & transfer ready K-> CPU
s

2.3.3 SPI Slave X 47 50

spi il slave, E5CJHZ) slave read, )3 3] master write, AR FEL slave L% 15258, master D45 5%
T

slave write, master read 112 75 25 5 51 slave write, K9 R master 3£ clk Ji&, slave A< 1TAE, R
master 2 37 R I B R -

Bldn: RS —E T SR b
9ﬁsbve: echo write 0 1 16 > /dev/spi misc test

H} master: echo read 0 1 16 > /dev/spi misc test
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2.4 SPI &£ KB4

AN
od

WA MRS

#include <linux/init.h>

#include <linux/module.h>

#include <linux/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");

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 csO0", },
{.compatible = "rockchip,spi test busl csl", },
{1},

}i

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),
by
.probe = spi test probe,
.remove = spi test remove,

}i

static int  init spi test init(void)

{
int ret = 0;
ret = spi register driver (&spi test driver);
return ret;

}

module init(spi test init);
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static void exit spi test exit(void)
{

return spi unregister driver (&spi_ test driver);
}

module exit (spi test exit);
X} SPI 2 5 #1152 % include/linux/spi/spi.h, LA & 851 H ) LA

static inline int

spil write(struct spi device *spi,const void *buf, size t len)

static inline int

spi read(struct spi device *spi,void *buf, size t len)

static inline int

spi write and read(structspi device *spi, const void *tx buf, void *rx buf,

size t len)

2.5 User mode SPI device it &

User mode SPI device 8 )& ] /7 25 (8] B 44 SPT 82 11, XAEJT{E A [ SPI AKX UK 5 fE FH 7 251H],
ARENRBINZ, FHIEIKSHFEAE T K

WAz B
Device Drivers --->
[*] SPI support --->
[*] User mode SPI device driver support
DTS IiL &
&spil {
status = "okay";

max-freq = <50000000>;

spi test@O0 {
compatible = "rockchip, spidev";
reg = <0>;
spi-max-frequency = <5000000>;

}i

1 FH 5t BH
KB B INEGEN LS, 22 IR BOX AN 44 T 5% /dev/spidevl.1
WA RIS RIS S 1

o 1% 4.4 Documentation/spi/spidev_test.c
o W% 4.19 J LLJG tools/spi/spidev_test.c
o WEWNZLRWIESS, HEAXRLEEAE, A LLT a2 B BEbnit SPI app F2)7:

make CROSS COMPILE=~/path-to-toolchain/gcc-xxxxx-toolchain/bin/xxxx-linux-gnu-
# 1%# kernel BTl CROSS_COMPILE
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AR E N SPIslave %45, £% “SPI W44l E —— RK & H i Slave ¥, HH DTS A & sub node M
fREEN "rockchip,spidev"”

2.6 cs-gpios > ¥

P T LTt spi-bus 1) cs-gpios J& KL gpio B4l cs LAY Jig SPI ik (55, cs-gpios J& M 4I{E Bl
PAE T WAZ CRY Documentation/devicetree/bindings/spi/spi-bus.txt o

2.6.1 Linux 4.4 fic &
BT ER L RN T, IR RK TRRH RIS T
2.6.2 Linux 4.19 X DL F W% &

PL SPI1 5 GPIOO C4 A spil_cs2n 4 & BHI N1 o
W cs-gpio I I 7E SPI 5 b 5| H]

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

index 144e9edf1831..cl7ac362289% 100644

-—- a/arch/arm/boot/dts/rvl1126-evb-v10.dtsi

+++ b/arch/arm/boot/dts/rvl1126-evb-v10.dtsi

&pinctrl {

+

+ spil {

+ spil csOn: spil-csln {

+ rockchip,pins =

+ <0 RK_PC2 RK_FUNC GPIO

&épcfg pull up drv level 0>;

+ bi

+ spil csln: spil-csln {

+ rockchip,pins =

+ <0 RK_PC3 RK_FUNC_GPIO

&pcfg pull up drv _level 0>;

+ }i

+ spil cs2n: spil-cs2n {

+ rockchip,pins =

+ <0 RK_PC4 RK_FUNC_GPIO

&pcfg pull up drv _level 0>;
+ }i

+ }i

}i

diff --git a/arch/arm/boot/dts/rv1126.dtsi b/arch/arm/boot/dts/rv1126.dtsi
index 351bc668ea42..986a85£13832 100644

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

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

spil: spi@f£5b0000 {


af://n198
af://n200
af://n202

compatible = "rockchip,rvl1126-spi", "rockchip,rk3066-spi";
reg = <0xff5b0000 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 = <&spilmO0 clk &spilm0 csOn &spilm0 _csln &spilm0 miso
&spilm0 mosi>;
= pinctrl-1 = <&spilm0 clk hs &spilm0 csOn &spilm0 _csln &spilm0 miso hs
&spilm0 mosi hs>;
+ pinctrl-0 = <&spilmO clk &spil csOn &spil csln &spil cs2n &spilm0 miso
&spilm0 mosi>;
+ pinctrl-1 = <&spilmO0 clk hs &spil csOn &spil csln &spil cs2n
&spilm0 miso hs &spilm0 mosi hs>

status = "disabled";

}i

SPI i sl BT 5 7€ es Al

+&spil {

+ status = "okay";

P max-freq = <48000000>;

+ cs-gpios = <&gpio0 RK PC2 GPIO ACTIVE LOW>, <&gpioO RK PC3

GPIO_ACTIVE LOW>, <&gpio0 RK PC4 GPIO ACTIVE LOW>;
spi test@O0 {

compatible = "rockchip,spi test busl cs0";

spi test@02 {
compatible = "rockchip,spi test busl cs2";
id = <2>;
reg = <0x2>;
spi-cpha;
spi-cpol;
spi-lsb-first;
spi-max-frequency = <16000000>;
}i

~ + + + + + + + + +

TERE:

o WIREY I cs-gpio, MFTE cs #ELHL N gpio function, F cs-gpios § K SCHE

3. N AZ IR A
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3.1 LR g4

drivers/spi/spi-rockchip-test.c

3.2 SPI M3 1% 5 Bid &

WA T

it T Z N I g 1%«
drivers/spi/Makefile
+obj-y += spi-rockchip-test.o

DTS Bt &

&spil {
status = "okay";
spi test@O0 {
compatible = "rockchip,spi test bus0 cs0";
id = <0>; / /XA @M spi-rockchip-
test. cfﬁ%gﬁ$@5@spiy\iﬁﬁﬂ‘]
reg = <0>; //chip select 0:cs0
l:csl
spi-max-frequency = <24000000>; //spi output clock
bi
spi test@O1l {
compatible = "rockchip,spi test bus0 csl";
id = <1>;
reg = <1>;

spi-max-frequency = <24000000>;
}i
UX 2] log

[ 0.457137]

rockchip spi test probe:name=spi test bus0 cs0,bus num=0, cs=0,mode=11, speed=16000
000

[ 0.457308]

rockchip spi test probe:name=spi test busO csl,bus num=0,cs=1,mode=11, speed=16000

000

3.3 MR Ay &

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 loop 0 10 255 > /dev/spi misc test

echo setspeed 0 1000000 > /dev/spi misc test
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echo K%Y id (MR ALK FE > /dev/spi_misc_test
echo setspeed id #1% (#.A7 Hz) > /dev/spi_misc_test

WMRTE, ATLE ESR case.

\J

4. F U, o]

4.1 SPI LiE 5

o VAR HTH NSRBI A Bk R

o TR SP14 5 IOMUX BLE To iR

o BN TXIER, TX 51 IE® 19, CLK A IEH 1 CLOCK {55, CS {55k
o R clk FREE, WA S S IR R R SRR

o UNfA{E FAHIWT SPI DMA /2 {36, & LT ENUNJE LT X5~ DMA {8 B 2

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

4.2 I 9w 5 SPI N HARAY

TEIEPEAIE R H AR R 0 O S IR 30

5 X SPI % % IR 5

7% “SPl WA NN 9’5, S9lU:  drivers/spi/spi-rockchip-test.c.
HeF spidev byt B A1 25 g0 5 1 B FE

2:7% “User mode SPI device it & &3,

4.3 JEIR KL P C B 7 R

X7F SPLio R EmHHEN, 1EH SPI mode R] HE{K IH VL VL HE A2 2844441 HH 2B/, RK SPI master read 7]
RE TV R B G R, 23 SPI rsd #2485 5R 9B iR KL 41 .

RK SPItsd (read sample delay) =iiliZ%84A DL RedE:

o WRAEAO, 1, 2, 3
o ZEWTERATN 1spi_clk cycle, RIFZfhil 2% TAERMBh, WL "SPI % #5 Bc B 3 15

rx-sample-delay SEFRIERS A dts B BIEUT I rsd B Z{E NHE, UL spi_clk 200MHz, JEH#A 5ns il

rsd SEFRATBCAEIR N 0, Sns, 10ns, 15ns, rx-sample-delay W€ 12ns, $%UTH 4E 10ns, FrlliHZ A 10ns
G,
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