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1. f{ ot

BITsMRIED (SPI) ERiEHRMIMRIC (WfeRaz. ADC. DAC. BiFfFar. SRAME)
Z BN A& ZAEDZ—,

1.1. ThEEAM 4R

B3 15387110 SOCE & 7ESPIE BH DU TH S A%
« XFFTASPIEA.
c XFHROFRAMBEOMRS, ERRERE T EX MR Z [EHET Y%,
AR AT LR At SRR AR AL
* ATXHIRXBERE KR/ NREIZSAIx 16 T ELEFIFO,
s HEXFTXFIRX FIFORIDMAIA[A]

1.2. iR & HHR

B Linux 3.xK, %éﬁ?ﬁ%I}\Tix%’fi\ﬂ’ﬁij%ﬁ?&é*#@%ﬂi%%‘%#ﬁi?ﬁﬁ%#ﬁﬂ%o BENEER
BENRGUEHER, XHRERFEALERBIRNFEAEE.

—PMRERNEEFEUTEIRREA.
R EREIFER (DTC) @ AT REWBEFNRF TR _HFIXHHRTA,

IRFZHHREG (DTS) © AKTEMREMIER . BT UERSEFEE iS85t
ERREHECE .

- REWRIGES (DTS)) @ JEAERENIEARRIALTERNIM. B UELEX
2 BAiRSEOHEBRE L E .

< REWIR (DTB) | ARG RREW it Hlblob3fF, HERGHEF UM
TEETRY ERERXNXRE (THER) .
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11 - A

B 1-1&&RITER

DTSI File DTSI File DTSI File
DTS File

|

DTC Compiler

l

DTB Binary File

1.3. &R

SR
FI7110A9 1% B RARLAN T

B

| i nux

— arch

I— riscv

— boot
|— dts

L starfive
— codecs
| — sf_pdm dtsi
| — sf_pwmdac. dt si
| — sf_spdif.dtsi
| — sf_tdmdtsi
| L sf wrB960. dt si
|— evb-overlay
| — j h7110-evb-overlay-can. dts
| — j h7110- evb-overl ay-rgb2hdm . dts
| — j h7110-evb-overl ay-sdio. dts
| — j h7110-evb-overlay-spi.dts
| — j h7110-evb-overl ay-uart4-enmc. dts
| — j h7110-evb-overlay-uart5-pwndts
| L Makefile
— j h7110-cl k. dtsi
— j h7110- common. dt si

I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | — j h7110. dtsi

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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11- A

— j h7110- evb- can- pdm pwndac. dt s
— j h7110-evb. dts
— j h7110-evb. dtsi
— j h7110- evb- dvp-rgb2hdm . dts
— j h7110- evb-pcie-i2s-sd. dts
— j h7110-evb-pinctrl. dtsi
— j h7110-evb-spi-uart2.dts
— j h7110-evb-uart1-rgh2hdm . dts
— j h7110-evb-uart4-emc-spdif.dts
— j h7110-evb-uart5-pwmi2c-tdmdts
— j h7110-fpga. dts
— j h7110-visionfive-v2.dts
— Makefile
L vf2-overlay
— Makefile
L vf2-overlay-uart3-i2c.dts

SoC¥EE
B 173187110 SoCF & HR EHPHRAR I E A TER{F:

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110.dtsi

iy 2
52 2 BiRiTEAL (SBC) MREHIFAME M TESZ!

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-comon. dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110.dts

1.4. BB

AT A B Linux 5.15 kR SPIFECHD
sdrivers/spi/spi.c: ZXHEEHIISPIRKNIEFEFARENR,

drivers/spi/spidev.c: ZXHESATEESPREDRFAEAPEXTEAN
IRACHD

«drivers/anbal bus. ¢: ZXHEEEITAMBAR L T S8 & ENAR,

sdriver/spi/spi-pl022-starfive.c: ZXHEESEHBHEHFEB7110FE L
SPI¥= i BR IR =N 2 AV RS .

tool s/spi/spidev_test.c: ZXHEEALTHFEXTHSPIIKIA,

9 © 2018-2022 HiBEMBRITBIEAT www.starfivetech.com
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2.cE

21. NIZEEERE

HTIATHE, BIEBSPINIZECE

1. #freelight-u-sdkfJiREXT, WAUTHSUHNHNZIEEEEGCUl,

make | i nux-nenuconfig

2. 1 A Device Drivers3 &,

B 2-1 Device Drivers

.config - Linux/riscv 5.15.8 Kernel Configuration

Linux/riscy 5.15.0 Kernel Configuration

Arrow keys navigate the menu. <Enter= selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y= includes, =<N= excludes, <M= modularizes

features. Press <Esc><Esc> to exit, <?> for Help, =/= for Search.
excluded <M= module = = module capable

Legend: [*] built-in

L

]

ceneral setup ---=
[*] MMI-based Paged Memory Management Support
SoC selection --->
CPU errata selection ---=
Platform type ---=
kernel features ---=
Foot options ---=
Fower management options --->
CPU Power Management ---=
ceneral architecture-dependent options ---=
Enable loadable module support ---=
Enable the block layer ---=
10 Schedulers ---»
Executable file formats ---=
Memory Management options ---=
Networking support  --->
Device Drivers --->
File systems --->
Security options ---=
Cryptographic API ---=
Library routines --->
kernel hacking ---=

< Help > < Save >

< Load =

3. ¥ FZSPI support3 &,

www.starfivetech.com © 2018-2022 i8R EIRAE)
WA FRE
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|2-B&

B 2-2 SPI support

.config - Linux/riscv 5.15.0 Kernel Configuration
> Device Drivers
Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, =<?> for Help, =/> for Search. Legend: [*] built-in [ ]
excluded <=M> module = > module capable

< = Connector - unified userspace =-= kernelspace linker ----
Firmware Drivers ---=

< = CNSS receiver support ----

< > Memory Technology Device (MTD) support ----

-%- Device Tree and Open Firmware support --->

< > Parallel port support ----

[*] Elock devices --->

NVME Suppert ---=

Misc devices ---=

SCSI device support ---=

cerial ATA and Parallel ATA drivers (libata) ---=

Multiple devices driver support (RAID and LVM) ----

Ceneric Target Core Mod (TCM) and ConfigFS Infrastructure ----

Fusion MPT dewice support ----

TEEE 1394 (FireWire) support --->

Network device support ---=

Input device support --->

Character devices ---=

12C support ---=

13C support --—-

SPI support

SPMI support ----

HSI support ----

PPS support ----

FTP clock support ---=

Pin controllers ---»

GPIO Support ---=>

Dallas's l-wire support ----

i\l\l\ﬁ“i\
VoW Y [y

< Exit = < Help = < Save = < Load =

4. #%3%SSP controlleri£ i ,

© 2018-2022 iBEIFTEHSEIRAE] www starfivetech.com
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|2 - BBE
B 2-3 SSP controller

.config - Linux/riscv 5.15.8 Kernel Configuration
> Dewice Drivers > SPI support

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

--- SPI support

[ 1 ©ODebug support for SPI drivers

[ ] SPI memory extension

*%% SPT Master Controller Drivers #*#%

tltera SPI Controller platform driver

tnalog Devices AXI SPI Engine controller
Utilities for Bitbanging SPI masters

Cadence SPI controller

DesignWare SPI controller core support

NXP Flex SPI controller

CPI0-based bitbanging SPI Master

Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller
OpenCores tiny SPI

ARM AMBA PLB22 SSP controller

ARM AMBA PLO22 SSP controller on StarFive SoC
PXAZ2xx SSP 5PI master

Fockchip SPI controller driver

NXP SC18IS602/602B/603 I2C to SPI bridge
SiFive SPI controller

Macronix MX25FOA SPI controller

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

¥ilinx ZyngMP GOSPI controller

AMD SPI controller

*=%% SPT Multiplexer support #***

SPI multiplexer support

*%% SPT Protocol Masters *%+%

User mode SPI device driver support

Y VWV W W WY YWY

<
<
<
<
=
<
<
<
<
<
E

AAA
VoW W

A

A A A A

< Exit = < Help = < Save = < Load =

5 RGFEXN, FHREANZKEEXNIEE.

2.2. HEEWERE

SPIFYIR B HHRRADE L TERR:

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110. dt si

T AR AL A4 1& B SPIOK =4I,

spi 0: spi @0060000 {
conpatible = "arm pl 022", "arm prinecel |l ";
reg = <0x0 0x10060000 0x0 OxI 0000>;
cl ocks = <&cl kgen JH7110_SPI 0_CLK APB>;

cl ock-names = "apb_pcl k";
resets = <& stgen RSTN _UO_SSP_SPI _APB>;
reset-names = "rst_apb"

interrupts = <38>;

/* shortage of dnma channel that not be used */
/[* dmas = <&dma 14 1>, <&dma 15 1>;*/

[* dma-names = "rx","tx";*/

arm prinmecel | -peri phid = <0x00041022>;

www.starfivetech.com © 2018-2022 i8R EIRAE) 12
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|2 - BcE

numcs = <1>;
#address-cell s = <1>;
#si ze-cel l s = <0>;
status = "di sabl ed";

TR T X R AT R R S E05

- compatible: FAMELR, ATEERINEFMBIRRE.

‘reg. F1FEEE AL 0x10060000"FSE R “0x10000”,
« clocks: SPIt&1R 5 FA 2 49 B4,

s clock-names: FiRATSHES B TR,

s resets. SPIEREMZINENES.

s reset-names: IR B AI{ESHIATR,

s interrupts: TE{FHHTID,

« primecell-periphid: SPRZ&HIIMEID,

*num-cs: FIZ{ESH92EL

s status: SPHRIRMY THERTS. ERMER, BRILARE N okay”, BEMIZRIR, 5

W AE & A di sabl ed”,

2.3. IRRACE

R ZW X (DTSIXH) FHEFTE ARz HEENER
M, common. dtsi . pinctrl.dtsiFevb. dt sZExX4., )

comon. dt si XHE TEEE:

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-common. dt si

XA, spi0B A TRE.

&spi 0 {
pinctrl-names = "defaul t";
pinctrl-0 = <&ssp0_pi ns>;
status = "di sabl ed”;
spi _dev0: spi @ {
conpati ble = "rohm dh2228fv";
pl 022, com node = <1>;
spi - max-frequency = <10000000>;
reg = <0>;
status = "okay";
}
b
13 © 2018-2022 HiBEMBRITBIEAT www.starfivetech.com
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|2 - BcE

U EiR AR R EC B AL AR
* spi-max-frequency: ZgiEIL AT IXECESPIRYIBIE I $HIEK .
- status: ZRIRILA UE X2 E B AR

Bh-Bt 2 IRk B
pinctrl.dtsiX 4B 2pintEHIERE . XA TEBRE:

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts

AT ARBEREE M T spiOfE MAIpinaY7=Bl, BFhtx (W&=R) . rx (FEURSR) . clk (ES5H)

Mes (Fi) 55

sspO0_pins: sspO0-pins {

sspO0-pins_tx {
sf, pi ns = <PAD GPI 062>;
sf, pi nnux = <PAD_GPl 62_FUNC _SEL 0>;
sf,pin-ioconfig = <IQ(GPIO IE(1))>;
sf, pi n-gpi o-dout = <GPO _SPI 0_SSPTXD>;
sf, pi n-gpi 0-doen = <CEN_LOW;

b

sspO0-pins_rx {
sf, pi ns = <PAD _GPI (63>;
sf, pi nmux = <PAD _GPI 63_FUNC SEL 0>;
sf,pin-ioconfig = <IQ(GPIO_IE(1))>;
sf, pi n-gpi 0-doen = <OEN HI GH>;
sf, pin-gpio-din = <GPl _SPlI 0_SSPRXD>;
}

ssp0-pins_cl k {
sf, pi ns = <PAD GPl )48>;
sf, pi nnux = <PAD_GPl &48_FUNC_SEL 0>;
sf,pin-ioconfig = <IQGPIOI1E(1))>;
sf, pi n-gpi 0-dout = <GPO_SPI 0_SSPCLKOUT>;
sf, pi n-gpi 0- doen = <CEN_LOW;

b

ssp0-pins_cs {
sf, pi ns = <PAD GPlI »49>;
sf, pi nmux = <PAD _GPl 49 FUNC _SEL 0>;
sf,pin-ioconfig = <IQ(GPIO IE(1))>;
sf, pi n-gpi o-dout = <GPO_SPI 0_SSPFSSQUT>;
sf, pi n- gpi o-doen = <CEN_LOW;

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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3. B EFIESE

3.1. EHE

TEET 7 SPIRENEFAESRISNER.

A 3-1 1EH
| SPI Bus Driver Model
User . TTY Network File N A |
Space File nodes Devices Devices System ’ | appf
SPI Kernel Kernel Kernel _
Universal Space Space Space ‘ spidev.c ‘
Device Device Device Device ._ piaev. .
Driver Driver 1 Driver 2 Driver 3 '
N £ ., S,
\IVI/ 7 \é\L 7
Kemel _, _
Space SP| General Interface Layer ‘ spi.c ‘
3 |
SPI Controller Driver spi-pl022-starfive.c
|
— V device1 device2 device3d
Hardware ’30(; SPI0 \< @ @ @

UT 2N LR P E—RHHE

AP=E

%

HI o

BRZEEEEFEASPRRENFENBER. £X—F%, BRI MREMTNESESKE
Hfh{1ASPIR & .

15
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| 3 - R FAESE

A% % [g]
AZZE R 5 A AT =1NER7D .
s SPIE & IBFNIERFZ:

LinuxMZFF MR ERISPIR & WFNTEF, EASPIETTREERE&MiRE. ALK
MEBSPRR & WNTZF, ZENEFRENURLRASSPIRFERE. B, ZER
XHF-ERRMIEFTERERNEHIENRE.

EX—FEF, BHARME T spi dev. cEATRAERISPIIRENFER, Tuspi - nand. c{E4SPI
AINANDIRENFEFF o

*SPIEAEAHEE:

AT EESPIRENIEFFRIRIE, BORINEFIFEES, LnuxAZ ARG s MG T
T —LEBEANENER, ERTSPIBAREOEEKE.

AX—EF, BAHEET LinuxBHHIREIFEFSpi . C.
s SPIIEFIRRIRFEFE

X—REEREMNINER, ©REEXHENEEZD RFEHANE.
TEX—FF, BAHRHET EahEFspi - pl 022-star 5. ¢,
EaES
BHEEVEREE. EX—FEH, SPHEHIRMAMERMSPIREFBIISPIRL 5CPUATTE
1%0
www.starfivetech.com © 2018-2022 i8R EIRAE) 16

WRALRE


https://www.starfivetech.com/

4. ANA

4.1. FEAEX

SPIFgIE O EXTEIZ X4 i ncl ude/ i nux/spi/spi.h, FTEMED

Hspi_register_driverflspi_message_init.
Zmodule_spi_driver () AT REFM—SPIEE .
AT HES A — 7wl

#def i ne nodul e_spi _driver(__spi_driveSPI\nodul e _driver(__spi_driver,

spi _register_driver,\spi_unregister_driver)

4.2. spi_register_driver

ZEAB TS
- &
int spi_register_driver(struct spi_driver *sdrv)
iR ZE O AT EM— P SPRRE NIRRT
SR

osdrv: spi _driver A HFESPHEER. ®NEOGFEE.

< IREE:
o Fj}XIh: 0,
o S BROSMYEMBIE.

4.3. spi_message_init

ZEOB TS,
- fEf

voi d spi _nmessage_init(struct spi_nessage *n

«HIAR: ZEOBTRASPHEREM, DUBBRIIRIRILZRATI.

S

o ©2018-2022 LiSRIFHLEIRAT]
KR
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|4 - #ONA

°m: SPHERKEL,

IREE: T,

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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5. 7~ 151 FA 451

AT FIH T 85

RI57110 SPIRY S5 FAI,
ERIFEIGNZIREEF

IKFNRE XA I T B
freelight-u-sdk/Ilinux/drivers/spi/spidev.c

RN TEFE—PLnuxBR A TSP B IR TE 7.

ST — A SPILREIFEFF

&0 M43 Fspi_register_driver (58 17 T0)# ARKFMA—ASPIIRFNFE, {EASPLEEESHIE

fiff

IATAES A —

static int __init spidev_init(void)
{i nt status;

/* C aimour 256 reserved device nunbers. Then register a class

* that will key udev/ndev to add/renove /dev nodes.
* the driver which manages those devi ce numnbers.

*/

BU LD _BUG ON(N_SPI _M NORS > 256) ;

status = regi ster_chrdev(SPI DEV_MAJOR, "spi", &spidev_fops);

if (status < 0)
return status;

spi dev_cl ass = class_create(TH S_MODULE, "spidev");
if (IS _ERR(spidev_class)) {

unr egi st er _chrdev(SPI DEV_MAJOR, spidev_spi _driver.driver.nane);

return PTR ERR(spi dev_cl ass);
}

status = spi _register_driver(&spidev_spi _driver);
if (status < 0) {
cl ass_destroy(spi dev_cl ass);

unregi ster_chrdev(SPI DEV_MAJOR, spidev_spi _driver.driver.nane);

}

return status;

}

nodul e_init(spidev_init);

register

o ©2018-2022 LiSRIFHLEIRAT]
KR
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|5 - I ABI

FCESPIRRNEF
B, FWREEAdtsXHEHRASPHEHIRAINT FIREMNREEEMHIA.
AT ARG Aspi0 A 5

&spi 0 {
pinctrl-nanmes = "default”;
pinctrl-0 = <&ssp0_pi ns>;
status = "di sabl ed";

spi _dev0: spi @ {

conpati ble = "rohm dh2228fv";

pl 022, com nbde = <1>;

spi - max-frequency = <10000000>;
reg = <0>;

status = "okay";

b
FC B X spi_devOE & A T 54,
« compatible: R FHNRAMEES.
* pl022,com-mode: RFIFEFHBEERT. U TATAHE:

°0: 18
o1: HRBfT
>2: DMA

« spi-max-frequency: MiE&EANEE

i
. %ﬁ@#&%?&ﬁ%’l‘%ﬁiﬁ%TIEEﬁE’ﬂf‘ik@i?ﬁ?ﬁ, MREET AEHNE, T8t
SSEERPNEIEZX.
‘reg. MRENFFRTIHREE.
e status: MIREHVIRZS. AT ATTAE:
- okay: MIR&ETIEIER.
o disabled: MiIZ&EHEH.

EERZRE

EREBRRETIE, 151%FUser mode SPI device driver supporti£ .

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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|5 - wBIAA

B 5-1 User mode SPI device driver support

.config - Linux/riscv 5.15.8 Kernel Configuration
> Device Drivers > SPI support

SPI support T
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <¥> includes, <N> excludes, <M= modularizes features. Press <Esc><Esc> to exit, <?=
for Help, =/> for Search. Legend: [*] built-in [ ] excluded <=M> module = > module capable

--- SPI support

[ 1 ©Debug support for SPI drivers

[1] SPI memory extensien

*%% SPT Master Controller Drivers ##%#
Altera SPI Controller platform driver
tnalog Devices AXI SPI Engine controller
Utilities for Bitbanging SPI masters
Cadence SPI controller

DesignWare SPI controller core support
NXP Flex SPI controller

“PI0-based bitbanging SPI Master
Freescale SPI controller and Aeroflex Gaisler GRLIBE SPI controller
OpenCores tiny SPI

LRM AMBA PLB22 SSP controller

ARM AMBA PLB22 SSP controller on StarFive SoC platform
PXA2xx SSP SPI master

Fockchip SPI controller driver

NXP SC18I5602/602B/603 I2C to SPI bridge
SiFive SPI controller

Macronix MX25FOA SPI controller

itnalog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
¥1ilinx SPI controller common module
¥1ilinx ZyngMP GQSPI controller

LMD SPI controller

#%% SPI Multiplexer support ##%%

SPI multiplexer support

**% SPI Protocol Masters **=

User mode SPI device driver support]

spi loopback test framework support
infineon TLE62X® (for power switching)
SPI slave protocol handlers

AAA A A A A ARAA
VMY YV Y Y YV

< Exit > < Help = < Save > < Load >

¥IEESPIX
TEREHRERE, BRI TSBMESPIXH,
1. 7/ dev/ {3k T#F|spi devX. 0 (X=1-7) &%,
2. EXHF T RS E. SEETUEMLnux SPITAE, HEBZETETUTHS:

freelight-u-sdk/Ilinux/tools

3T T e, MM TMIXAISPISC I+,

# make spi

ZER: freelight-u-sdk/linux/tools/spiB&ETERBOIHIT
{#spi dev_test,
MR SPISC {4
BB T LB E 4 pUERSPIXX
1 BEB R HIZISoCH, FFEHEESPIERI/O% O BITXFIRX,
2. REEFTIAT WIS
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|5 - I ABI

# [spidev_test -D /dev/spidevX. 0 -v -p data

ZR: ZAGREREERHOAS, MilrFIT:
B 5-2 SPIi 7=l
. ,

|string_to_send|
|string_to_send|
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lml A Y
6. & Il [o] R EE
IMXTFIHE 7 B XSPIEYE W o) &a,

DMA# &
EERER . DMART A MRZINE BT,
TEA—INE R ME B

atform, device ID: 8x00041022

80 to | ptrval )

o XEIEEER, AADMAREARENTEE. DMABEBRD, FHEZEHESR
K, SPIRfEADMABIE#HFTEH .

fRRITE MREEADMABEH TR, WNEEIREWIFFIMDMARLE.
TEFRTTERDMRE T —DRBIBRITE.

& 6-2 DMABIERR T R
spi@1ee60000

compatible = "

reg = <8x8 Gx10068688 Gx0 6

clocks = <&clkgen JH7118 SPI& CLK_APBE>;

clock-names = "apb_pclk”™;

resets = <&rstgen RSTN_U& S5P _SPI_APE>;

reset-names = " pb"
interrupts

dmas = <&dma 14 1>, <&dma 1»;

dma-names = “rx","tx";
arm,primecell-periphid = <8x88841822>;
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