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3.1 EIRECE AR

3.1.1 soc RigFMEE

ERER SUNXI BHEFEEH, SPIIEHIZNHBEBRRE, BXFE—1 SPITHISIRNR, FIgE
WHRERESHEM, FARIEEMNXENERZE RN bsp/configs/RiZhRas/CHIP.dtsi(CHIP AFE R
S, W sun55iw3pl &):

#include <dt-bindings/spi/sunxi-spi.h>
spi0: spi@4025000 {
#address-cells = <1>;
#size-cells =<0>;
compatible = "allwinner,sunxi-spi-v1.3";  // B&89i&E, BT RHFIRESHLTE
reg = <0x0 0x04025000 0x0 0x1000%; IR B 17 3
interrupts = <GIC_SPI 16 IRQ_TYPE_LEVEL_HIGH>; // S4RFhif S, lf3EH)
clocks = <&ccu CLK_PLI_PERIO_300M>, <&ccu CLK_SPI0>, <&ccu CLK_BUS_SPI0>; //i&#& AR

clock-names ="pll",/mod", "bus; /] &S EFRRBIFRZ TR

resets = <&ccu RSTZBUS_SPI0>; // & &BIresetBysh

dmas = <&dma 22>, <&dma 22>; [ EHEEE R dmaEES

dma-names = "tx", "rx"; [/ ERIBEREES W NNEF

clock-frequency =<100000000>; /] EHISR TN R AN HIME (B% /100MHz)

sunxi,spi-num-cs = <1>; /] ERIBRIENE AR ERE (—ARCSOZHASIHE, CSI~3RIBICTEERE)
status = "disabled"; [/ EHI2R 2 T fERE

i
AT 1E SPI BEFRpRBBRXDE— SPIiTFHI2S, FEFIKEWNFPAE SPITHIZHEERZ

aliases {

AMBEAANFRE “spi” IMELESHET, £ SPI SLIREHIZRFFE] LUBIT of_alias_get_idbR ¥R
EXISNY SPI 2 HIZRHVERF RS, MMXAIE— SPIizHEs.

3.1.2 board &igFZHEcE

EEBXHERRZN: /device/config/chips/{IC}/configs/{BOARD}/board.dts, B FREE—MREF
BIRRERMNEENMTE, EAREWT:

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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3.1.2.1 5|k PINMUX ECE

spi0_pins_default: spi0@0 {
pins ="PC12","PC2", "PC4"; /* clk, mosi, miso */
function = "spi0";
drive-strength = <10>;

L

spi0_pins_cs: spi0@1 {

pins ="PC3";

function ="spi0";

drive-strength = <10>;

bias-pull-up; /* cs, hold, wp should be pulled up */
L

spi0_pins_sleep: spi0@2 {
pins ="PC12", "PC2", "PC4", "PC3";
function ="gpio_in";
drive-strength = <10>;

5

3.1.2.2 &N REE

XEMNRTER ST ROEERA, AMEANFTREE R RIRIEF ZET

&spi0 {
pinctrl-0 = <&spi0_pins_default &spidipins_cs>;
pinctrl-1 = <&spi0_pins_sleep>;
pinctrl-names = "default", "sleep";
sunxi,spi-bus-mode = <SUNXI_SPI_BUS_MASTER>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO>;
status = "okay";

e SUNXi,SPi-NUM-ESIWAE M iZ SPIIEHISS R Z X IFZ /D F ik,

e sunxi,spi-bus-mode: TEX SPI{ZHISFILAVIRE, BJECE NI/ IMER,

— SUNXI_SPI_BUS_MASTER: 4% F Master #83\,, %M SPI Device,

— SUNXI_SPI_BUS_SLAVE: % F Slave =3, #HEfh Master iiplo

— SUNXI_SPI_BUS_DBI: 4F DBI &=, 4MZ DBl #&.

— SUNXI_SPI_BUS_BIT: &F BIT &1\, &/ 3Wire BN ITEIEE .

— SUNXI_SPI_BUS_NOR: %F NOR &=, FF4%MxZ SPINor Flash B91&/5.

— SUNXI_SPI_BUS_NAND: %tF NAND #&3(, FF4MZ SPI Nand Flash B91&/5.
— SUNXI_SPI_BUS_CAMERA: %F CAMERA &=, FF4ME SPI Camera V1R

e sunxi,spi-cs-mode: EX SPI{ZHI2E FikpViEHl AR, AIECE AU TR

— SUNXI_SPI_CS_AUTO: ME4BEEhESH], AEBEEIREIZIRET No
— SUNXI_SPI_CS_SOFT: ##4Fohizhl, HIRsHEIEXIEE,
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(1 3588
o EZHRERMTSERZXIEDocumentation/devicetree/bindings/spi/spi-controller.yaml

3.1.3 A&ECE
BTN LN kernel menuconfig &
3.1.3.1 Allwinner Driver fig&

i%$E Allwinner BSP TN TN —RECE, W TFEFIR.

Linux/armé4 5.15.41 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. Legend: [*] built-in [ ] excluded <M> module < > module capable

D

General setup --->
Platform selection --->
Kernel Features --->

Boot options --->
Power management options --->
CPU Power Management --->
[ 1 Virtvalization ----
[ ] ARMBA Accelerated Cryptographic Algorithms -——-
General architecture-dependent options ---
dable module support --->

Hidden Regmap configs
Higéen

r configuration needed for GKI
ng configuration needed for GKI
onfiguration needed for GKI
configuration needed for GKI
Ethernet configuration needed for GKI
DMA configuration needed for GKI

ESEIEEE <cexit> <Help> <Save> < load >

3-1: Allwinner BSP EZ & 3i%IR

1%E$% Device Drivers ETUEN T —RECE, W TEFR.
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Allwinner BSP
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

Platform Selection --->

NAND Drivers
GPU Drivers -
One-key Debug --->

BSEIEEE < exit > <Help> <Save> < load >

3-2: Device Drivers fit &17tT

R

3%+% SPI Drivers 1%
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Device Drivers
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

Clock Drivers

Pinctrl Drivers

UART Drivers --->
Timer Drivers --->
DMA Drivers --->

RTC Drivers =2

Bus Drivers --->
Dump-Reg Drivers ---3
Watchdog Drivers --->
I2C Drivers --->

SPI Drivers --->

LED Drivers --->

PWM Drivers --->

IR-TX Drivers --->

IR-RX Drivers ---»>

General Purpose ADC Drivers ---3
Low Rate ADC Drivers --->
Resistive Touch Panel Drivers ---3>
USB Host Controller Drivers ---3>
USB Device Drivers --->

IOMMU Drivers --->

PCIe Drivers -

PHY Drivers --->

Emac Drivers --->

Gmac Drivers --->

MBUS Drivers ----

MSGBOX Drivers --->

HWSPTNLOCK Drivers --->
IRQ-Chip Drivers --->

Standby Debugging Drivers --->
Thermal Drivers --->

NVMEM Drivers --->

Power Domain Drivers --->

PMIC Drivers --->

REEEEEE < rExit > <Help> < Save> < load >

WAFRE © BRiBeERHERNERAE. RE—TMF
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SPI NG Drivers
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

<M>  SPI slave test driver for Allwinner SoCs

BSSIEEE < cexit> <Help> <Save> < load >

&l 3-4: SPI SupportforAllwinn‘ Jii=pry

wl

0 FEIFf.

AR © BRELERRMNBERAT. RE—IRF
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Linux/arm64 5.15.41 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 <Esci><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

General setup --->

Platform selection ---3>

Kernel Features --->

Boot options --->

Power management options --->

CPU Power Management --->

Virtualization ----

ARM64 Accelerated Cryptographic Algorithms ----
General architecture-dependent options --->
Enable loadable module support ---3>

Enable the block layer --->

I0 Schedulers --->

Hidden DRM configs needed for GKI

Hidden Regmap configs needed for GKI

Hidden CRYPTO configs needed for GKI

Hidden SND configs needed for GKI

Hidden SMD_SOC configs needed for GKI

Hidden MMC configs needed for GKI

Hidden GPIO configs needed for GKI

Hidden QCOM configs needed for GKI

Hidden Media configs needed for GKI

Hidden Virtual configs needed for GKI

Hidden wireless extension configs needed for GKI
Hiddel USB configurations needed for GKI
Hidden SoC bus configuration needed for GKI
Hidden RPMSG configuration needed for GKI
Hidden GPU configuration needed for GKI

Hidden TRQ configuration needed for GKI

Hidden hypervisor configuration needed for GKI
Hidden networking configuration needed for GKI
Hidden PHY configuration needed for GKI

Hidden MM configuration needed for GKI

Hidden Ethernet configuration needed for GKI
Hidden DMA configuration needed for GKI

—
R S O A G S A S G P R S
=

ESEIEEE <cexit> <Help> <Save> < load >

& 3-5: Device Drivers ind)

e SPI support %I, #HA i} o
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Device Drivers 8
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

[*] PCT support --->
< > PCCard (PCMCIA/CardBus) support ----
< > RapidIO support ----

Generic Driver Options --->
Bus devices --->

< » Connector - unified userspace <-» kernelspace linker ----
Firmware Drivers --->

<*» GNSS receiver support ----
< > Memory Technology Device (MTD) support ----
-*- Device Tree and Open Firmware support --->
< > Parallel port support ----
[*] Block devices --->
NWME Support --->
Misc devices --->
SCSI device support --->
Serial ATA and Parallel ATA drivers (libata) ----
Multiple devices driver support (RAID and LVM) ----
Generic Target Core Mod (TCM) and ConfigFs Infrastructure ----
Fusion MPT device support ----
TEEE 1394 (Firellire) support --->
[ ] Network device support ----
Input device support --->
Character devices --->
I2C support ---3
< » I3C support

— A A
—

< » SPMI support
< > HSI support
< > PP5 support ----
PTP clock support
~*- Pin controllers --
-¥- GPIO Support ---»
< » Dallas's 1-wire support ---- @
-*- Board level reset or power off --->
-*- Power supply class support ---»>

BEEEEEE} < Exit> < Help> < Save> < Load >

3-6: SPI suppor E‘
67 Eﬂﬁw pport for SPI driverso

WMRBEHRFT spi B
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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

Debug support for SPI drivers
SPI memory extension
*%% SpT Master Controller Drivers *%%
Altera SPI Controller platform driver
Analog Devices AXI SPT Engine controller
Utilities for Bitbanging SPI masters
Cadence SPI controller
Cadence Quad SPI controller
Designllare SPI controller core support
NXP Flex SPI controller
GPIO-based bitbanging SPI Master
Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller
OpenCores tiny SPI
ARM AMBA PLO22 SSP controller
PXA2xo¢ SSP SPT master
Rockchip SPI controller driver
NXP SC1815602/6028/603 I2C to SPI bridge
SiFive SPI controller
Allwinner A10 SoCs SPI controller
Allwinner A31 SPI controller
Macronix MX25F@A SPI controller
Cavium ThunderX SPI controller
Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
Xilinx SPI controller common module
Xilinx ZyngMP GQSPI controller
AMD SPI controller
*xk SPT Multiplexer support ***

>  SPI multiplexer support
**% SPT Protocol Masters *%%

S e

< » Infineon TLE62X@ (for power switching)

-%¥- SPI slave protoccl handlers

e R e e e e e

(+)

_ < Exit > < Help > < Save > < Load >

3-7: SPI support Fa& &

3.2 JRIEANTE

SPI B&IRTNRVIRMAES I T SDK B9 bsp/drivers/spi BRTF:

include/dt-bindings/spi/sunxi-spi.h # dtsTE X 3k 324

include/linux/spi/sunxi-spi.h  # 3F9MEOLSefF

drivers/spi-ng

—bit

| F——spi-sunxi-bith  #DbitiRz\hkxtF, BEBITEAFMERNSERER

| b——spi-sunxi-bit.c  #bitiEINFENX M, EIEBITHENINAERENSFR RGBSR
F——dbi

| F——spi-sunxi-dbi.h  # dbitEz\h X, BIEDBIRRKFIERNEEFRER

| ——spi-sunxi-dbi.c  #dbitEINIEN M, EIEDBIEN AR BN 7RG iRESLM
—— calibrate

| F——spi-sunxi-calibrate.c # delaychain® L, BIEREFRERNSERER

| ———spi-sunxi-calibrate.h # delaychainBOERNH, BIERENRENTFRESRESEIM
——camera

| F——spi-sunxi-camera.c  # camerai®zU kX, BIECAMERAEXFIERNZFZRER

| ———spi-sunxi-camera.h # camerat®EXf, BIECAMERAMER AR BN FZRESRESRLI
—— spi-sunxi-debug.h #debuglBXE N, BIEITENFFRMEUENED

F——spi-sunxi.h # Wk, BIENEENERTFRER
F——spi-sunxi.c # XSRS, SHHEREZR SR HI S XY R ThRE K dE O

F—— spi-sunxi-slave-test.c  # slavei@&IREHRGI, EIU—DLRUEEPROMMTZIEILE
—— spi-sunxi-camera-test.c # spi cameradR&hRfl, ER&CameralR=VER, BUUBIEIRFEITRRN, BYUVIERH
RAWXHIREI AP ERER

Hrh bit/dbi/camera J9JR1ITARE, ECEFTERIREE]
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3.3 REEERENE

Linux & SPHAREW D A=TRR, WTEFMR.

spi user mode

user application device driver

M FA==[E]

P1%2SE) spi device driver | spidev

SPI Core

spi transfer

spi message

SPI Master Driver

transfer_one_message

=it hardware

3-8: Linux SPI {A R &M E

3.3.1 AP=d

BIEFFEERA SPHSENNARER, AX—EAFULURES CHEREX, R spiig&HiT—&
IERAVANIE, HEEHERISRIEFH A BB TIRENEAIIAE, SPIERNEAThEEHAF
BIEFTERM. Fl, F MTD BREUEE SPI EONFHIGEXIMAR N XGRS, MTTY F
RSB SPIRERMA—NTTY i8E, MMETFRERXEUEE— SPIIR&EEIA— LK
&, FF. G974, MREBE—NTEBSPILE, HMEALIRIRENMINER, LKHECHEH
MNIRTh, R X E D AT RA K.
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3.3.2 REE=E]

Niz=ERNEFNZ D A—TF =25

3.3.2.1 SPI¥Ezp#ZOE (SPICore)

SPI Core & Linux NiZFARAEIFFEIR spi BUZOLERS, SPI Core RAMRIERORER, 2F—
spi master, spidriver #1 spi device #9810 B 7E SPI Core FR## T EM, URIRHBTHITIESH,

3.3.2.2 SPIi&&FIEEE (SPI Device Driver)

SPI Driver @XM F spi g & inVRaHER, @I K %@ SPI Core #1T/EM, SPI Driver B{E
PR spi & EEE spi B4 ko

3.3.2.3 SPIizHI28IR=hE (SPI Master Driver)

SPI Master $tX3 IR EIH spidEhl2sbE 4, SCIL spi DR AVEEF 5 1n)#2/E, SPI Master i@id1% 0
K%k SPI Core JEM—ANTHI2R,

3.3.3 WEf¥F

X—E LR IESR M, EhaEERIIN spi FHIZ R SITHIZBEENE D spi Fik&E, B
spi BLLEEBES cpu HITEHIEMIRR B,

3.4 IREHEZRNR

IRIE SPI =285 AL T BYTE/BIT/DBI =4 IP B94F 1%, BIKh 3 4 IP 5F0 5 NINEEZBIEIR:
master/slave/flash/dbi/bit, EH BIT/DBl J——3XF[ %%, BYTE MFIL Master/Flash/Slave =
N REIHEEZ IR,

3.4.1 Master

ZIRE T BYTE RN —#h, #IERVR/NRAIN BYTE, BI—RAEXSFE 81 CLKF—1 Byte
iR EREME, 2 Single/Dual/Quad =#M1R=(, ERHEEAEREA SPISMg,
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3.4.2 Flash

ZEET BYTE WA —F, BIXshE [ JE3T Nor/Nand Flash fZHEEM T fith, HIMEEE
HE FlashWIERT, AILUREIEEMAE, X3F1-1-1, 1-1-2, 1-1-4 = SPI-Flash #®,, RgEfE
BT SPI-Flash 9M&,

3.4.3 Slave
ZIEXNET BYTE A —, {BILEEHIZSAFMINERT, FFHEM Master B9IAR, FIZIE
N ZHFERA Single Mode #1TEIBE . FHYTEIREIZ BRI, 18I0 ready BIBY sync HlEl,

ZANHI VAR FIZEE, FEXNTIH Master InpVERCF, TREIEEER. &5 ready RZ
fill, MHBELENBERRIHITIENA delay F¥o

3.4.4 DBI

ZIEN L IHI SPI B/RIMKIRIT, £/ DBI il 32#F 3 s e T, BRIINRA S
PETE T

3.4.5 BIT
BEAZ I ERIMNRISIT, SUERS/NRAIA BIT, BIB]LUREUED & Bit 7£ MOSI/MISO

E#HITRIEHESR, —1 CLKXIN—1 bit, KEH 0~32 AlEiE. ENHIEAHRA 3Wire &
o

3.4.6 CAMERA

ZBEXEIE XY SPI G LEA T, LETiEF2R0 FMVIERT, Z#HF Single/Dual/Quad-
input B, 8% VSYNC/FRAMEHEAD/IDLEWAIT = FEE{Firiie MTHhAE

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 16


mailto:aw-document@allwinnertech.com

@LW/MER
XHEEE: W

4.1 ig&EMEO

EOE X include/linux/spi/spi.h, EBEE spi_register_driver 5 spi_unregister_driver %
O, HEiad 7 HRIERFEMEY SPHEEIXENHIZ module_spi_driver, XN :

#define module_spi_driver(__spi_driver) \
module_driver(__spi_driver, spi_register_driver, \
spi_unregister_driver)

4.1.1 spi_register_driver

JREY:int spi_register_driver(struct spi_driver *sdrv)
{ERR: JEM— SPI & & IREh

o Y

— sdrv:spi_driver KR H$EET, HFAEE T SPIIgENRAM . probe HZEOEFE
o 1R[]

— 0: BRI

— Hfth: KK

4.1.2 spi_unregister_driver

JREY: void spi_unregister_driver(struct spi_driver *sdrv)
ER: FHE—1 SPIIEE IR,
o S

— sdrv:spi_driver EXRBIEE, HPEET SPIIKENRFR. probe HEEZEOEE,
RG] B

4.2 HEfEEO

SPI & EZIXEHER  “struct spi_message” [A SPI S 4&1ERIET I/0, —> spi_message HEET
—MEERT, B—MRIEWRME spi_transfer, XI£75@ SPI RL&RNABITHRIT—NNEFH
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XHIEER: W

F Fllo
FERFRIEE RS RI A RE,

™ message IB&HELIET, WFRFI—PFRENLEERR, BETE ﬂﬁﬂiﬁ_

AKX

NIZEIZEATIKI T B P ERmaee, NFE—

ROfG, ZAERERUILZIX Ak —

NMUERRNAREE, B

User Space

AL HH
m%w@,ﬁiwt—
X message 1%

spi_device *spi, struct spi transfer )

Kernel Space

Register
RXFIFO
TXFFO

Hardware Space

B 4-12 Linux SPI #EEHIRAE

e

struct spi_transfer {

*tx_buf;
*rx_buf;
len;

const void
void
unsigned

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 ;

struct spi_message {

struct list_head transfers;
struct spi_device *spi;

unsigned is_dma_mapped:1;
void
void *context;
unsigned actual_length;
int status;
struct list_head

void

queue;
*state;

(*complete)(void *context);

IR © HiBEERIRRNBRABE. RE—IRF

AR 5

. aw-document@allwinnertech.com

18


mailto:aw-document@allwinnertech.com

@LWIMIER
] XAEERR: W
27 l I J

4.2.1 spi_message_init

JR2Y: void spi_message_init(struct spi_message *m)

TER: #8a1E— SPI message &1, FEZFEZMANAN transfer BAFI,
S8

— m:spi_message KB HIIEH,
e RO T
4.2.2 spi_message_add_tail

JREY: void spi_message_add_tail(struct spi_transfer *t, struct spi_message *m)
fEF: 1A SPI message H7RII— transfer,

o B
— t: 18MmEFAINE SPI transfer £5#4;
— m:spi_message £ H9EF

e 1R[A]: T

4.2.3 spi_sync

JRAL: int spi_sync(struct spi_device/spi, struct spi_message *message)
ER: BEFRmELSZO, ZRBEEEEFHTHT =IRE],

o« B

— spi: IEMHFTHY SPI I8,
— m:spi_message KAV, HAFRFLIER SPI transfer AT,

e IR[A]:

— 0: BZh
— INF0: R

4.2.4 spi_async

o [RAY: intspi_async(struct spi_device *spi, struct spi_message *message)
o EA: HIEFMRLEO, ZRHAMAEILZRE], SHIEREETKGEEDEEBEAZERK
&flo
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o SN

— spi: fEMEFTH SPI 1%,

— m:spi_message RERIES, HAPERLIER SPI transfer BAF,
e IR[E]:

— 0: ARIN
— IZVF0: 5k

4.2.5 spi_slave_abort

o [RHL: intspi_slave_abort(struct spi_device *spi)
o TEF: ZiTHIZRNTMERET, HPIEIEEHITHER
o Y
— spi: I8EHAIN SPI &%,
o JR[O]:

— 0: ARIN
— IZVF0: 5k
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5.1 Master t£XIHEEFF &

5.1.1 Master X HF LRI
5.1.1.1 HREERS

FTF kernel menuconfig 31 FEZEIN

CONFIG_AW_SPI_NG
CONFIG_SPI_SPIDEV

5.1.1.2 g&REiE

sunxi,spi-bus-mode = <SUNXI_SPI_BUS_MASTER>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO>;
status = "okay";

spidevO {
compatible = "rohm,dh2228fv";
reg = <0x0>;
spi-max-frequency =<100000000>;
spi-rx-bus-width = <0x1>;
spi-tx-bus-width = <0x1>;
status = "okay";

5

5.1.1.3 Master B F=EHIM

o AAF §‘Eﬂ”;Jr]”iﬁfﬁ*ﬁﬂz/dev/spidevquﬁk).f\\
o SPIRKELERIFZIEM, W: SP|_CPHA|SPl_CPOL|SP|_LSB_F|RST|SP|_CS_H|GH%
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5.1.1.4 Master EXRHIZTRHG

A% = B IXEHRIZ T 5127 kernel/drivers/spi/spidev.c
}EHF' ?IEHEZFH iﬁ*iﬁﬁ“’%%bsptest/cases/spi/apps/spidev—test.cEEkernel/tools/spi/spidev_test.c

B ZEMIR RS E NIZ X kernel/Documentation/spi/spidev.rst

o IISEHEERRSE

int mode = SPI_MODE_J0;
int bits =8;

int speed = 10000000;
int fd;

fd = open("/dev/spidevX.Y", O_RDWR);

joctl(fd, SPI_IOC_WR_MODE32, &mode); // set spi mode

ioctl(fd, SPI_IOC_WR_BITS_PER_WORD, &bits); // set bit per word
ioctl(fd, SPI_IOC_WR_MAX_SPEED_HZ, &speed); // set max speed hz

o WREIE

mERmLEme, B octl #ITHIELE R

struct spi_ioc_transfer tr = {
tx_buf = (unsigned long)tx,
.rx_buf = (unsigned long)rx,
tx_nbits=1,
.rx_nbits=1,
len=len,
.speed_hz = speed,

K

ioctl(fd, SPI_IOC_MESSAGE(L), &tr);

HREAW, W rx buf #5HHENNULL; HEREARL, W tx_buf #55H1EA NULL; ERUEL,
NFEFHHE RN N £ R,

HERNEZEMEAA single/dual/quad 23, MAREXIRZF A nbits 857 1/2/4.

o XiAlRE

( close(fd); )

5.1.2 Master #&E{Mid 7542
R 45 SPI 9 MOSI/MISO 2|BIEEsE, f5MEIN E & BUGH TN,

e Master M TEERAE
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# spidev_test -h
Usage: spidev_test [-DsbdIHOLC3vpNR24SI]
-D --device device to use (default /dev/spidevl.1)
-s--speed max speed (Hz)
-d --delay delay (usec)
-b--bpw  bits per word
-i -input input data from a file (e.g. "test.bin")
-0 --output output data to a file (e.g. "results.bin")
-l--loop loopback
-H --cpha clock phase
-0 --cpol clock polarity
-L--Isb  least significant bit first
-C --cs-high chip select active high
-3--3wire SI/SO signals shared
-v --verbose Verbose (show tx buffer)
-p Send data (e.g. "1234\xde\xad")
-N --no-cs no chip select
-R--ready slave pulls low to pause
-2 --dual dual transfer
-4 --quad quad transfer
-S--size transfer size
-l --iter iterations

o CPURI[EIHFEN

T FIFO K/NEUBER R, K=FER CPU #TIRIZ
/ # spidev-test -D /dev/spidev?m——SIOOOOOOOO $32-1v | \ U B

spi mode: 0x0

bits per word: 8

max speed: 100000000 Hz (100000 kHz)

X | 525D 4D 8A 1AA356 DADF D1 1E 269A 41 01'840B4CFCF012F73487D2F77E 11 DC35452F |R]M...V....&.A...L

o~ 5E|
RX | 525D 4D 8A 1A A3 56 DA DF D1 1E 26 9A 41 01 84 0B 4C FC FO 12 F7 34 87 D2 F7 7E 11 DC 3545 2F [RIM...V...&A...L
.~ 5E/|

total size :32B

total time :55.33 us
averange rate: 0.55 MB/s
averange time: 55.33 us

o DMARI[EIF BN

N

B FIFO ANHRERIRH, K EA DMA #1THRiz

/ # spidev-test -D /dev/spidev3.0 -s 10000000 -S 1024 -1 1
spi mode: 0x0

bits per word: 8

max speed: 10000000 Hz (10000 kHz)

total size :1.00 KB

total time :985.00 us

averange rate: 0.99 MB/s

averange time: 985.00 us

e DMA &R

EREN
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KRERSERE 100MHz, MiXEOHTEMEE

/ # spidev-test -D /dev/spidev3.0 -s 100000000 -S 4096 -| 1024
spi mode: 0x0

bits per word: 8

max speed: 100000000 Hz (100000 kHz)

total size :4.00 MB

total time :391.14 ms

averange rate: 10.23 MB/s

averange time: 381.97 us

100MHz FHYIEIL{EN 12.5MB/s, g Master IXEhEEIAZ! 81.84% BYMEEE

5.2 Slave & ThEEH &

5.2.1 Slave IEXFH X 7HIZE
5.2.1.1 $HHcE

FTF kernel menuconfig 31 FEZEIN

CONFIG_AW_SPI_NG
CONFIG_AW_SPI_SLAVETEST

5.2.1.2 2&EWECE

EZIREIREM, Slave IR INER 10MHz LUTFRISAZR

clock-frequency = <10000000>;

pinctrl-names = "default", "sleep";
sunxi,spi-bus-mode = <SUNXI_SPI_BUS_SLAVE>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO>;

status = "okay";

slave {
compatible = "sunxi,spislave";
reg = <0x0>;
spi-max-frequency = <10000000>;
slave-cachesize = <4096>;
status = "okay";

Ik

k5

EEfFM ready BIFIHEE, FTEE master/slave FIORMATRLHISIH, BEWT:

e Master B
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5.2.1.3 Slave &R\ EHM

e Master B9 MOSI #Z Slave B MOSI, Master B9 MISO #Z Slave B9 MISO, NR#E#HES

REE

5.2.1.4 Slave ##EXRIZRH

RIZ = |8 IR BH YR AR R 128 bsp/drivers/spi-ng/spi-sunxi-slavestest.c
BF=er A éﬁ*i/‘_l_'\ﬁu%%bsptest/cases/spi/apps/spislave»test.c

AR IUE7E master WA EER 7 A slave EANEIEBEIEANEE

o fIHIRE

SEHER

int mode = SPI_MODE_0;
int bits =8;

int speed = 10000000;
int fd;

fd = open("/dev/spidevX.Y", O_RDWR);

joctl(fd, SPI_IOC_WR_MODE32, &mode); // set spi mode

joctl(fd, SPI_IOC_WR_BITS_PER_WORD, &bits); // set bit per word
ioctl(fd, SPI_IOC_WR_MAX_SPEED_HZ, &speed); // set max speed hz

o SR

char head_buf[PKT_HEAD_LEN] ={ SUNXI_OP_WR, 1, 0x00, 0x00, 0x00, 0x10 };
struct spi_ioc_transfer tr[2];

tr[0].tx_buf = (unsigned long)head_buf;
tr[0].tx_nbits =1;
tr[0].rx_buf = (unsigned long)NULL;
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tr[0].rx_nbits = 0;
tr[0].len = sizeof(head_buf);
tr[0].speed_hz = speed;

tr[1].tx_buf = (unsigned long)tx_buf;
tr[1].tx_nbits =1,
tr{1].rx_buf=NULL;

tr{1].len=len;

tr[1].speed_hz = speed;

joctl(fd, SPI_IOC_MESSAGE(L), &tr[0]);
usleep(10000);
joctl(fd, SPI_IOC_MESSAGE(1), &tr[1]);

o [BliEHE

char head_buf[PKT_HEAD_LEN] ={ SUNXI_OP_RD, 1, 0x00, 0x00, 0x00, 0x10 };
struct spi_ioc_transfer tr[2];

tr[0].tx_buf = (unsigned long)head_buf;
tr[0].tx_nbits =1;

tr[0].rx_buf = (unsigned long)NULL;
tr[0].rx_nbits = 0;

tr[0].len = sizeof(head_buf);
tr[0].speed_hz = speed;

tr[1].tx_buf= NULL;

tr[1].rx_buf = (unsigned long)rx.buf;
tr{1].rx_nbits=1;

tr{1].len=len;

tr[1].speed_hz = speed;

joctl(fd, SPI_IOC_MESSAGE(1), &tr[0]);
usleep(10000);
ioctl(fd, SPI_IOC_MESSAGE(1), &tr[1]);

o XARE

( close(fd); )

5.2.2 Slave #EVARIE

f£F8 2 B8 SPI #2000, — M Master, — M Slave, H3I§ Master 5 Slave B S &IRIRF kX IE
%

o 1N&; Slave 1&&IXEN

# insmod spi-sunxi-slave-test.ko

o Slave MATEEAAGZE
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# spislave-test -h
Usage: spislave-test [-DsbdIHOLC3vpNR24SI]
-D --device device to use (default /dev/spidevl.1)
-s--speed max speed (Hz)
-H --cpha clock phase
-0 --cpol clock polarity
-L--Isb  least significant bit first
-C --cs-high chip select active high
-R--ready slave pulls low to pause
-2 --dual dual transfer
-4 --quad quad transfer
-v --verbose Verbose (show tx buffer)
-a--addr operation address
-S--size transfer size
-| --iter iterations
-d --delay delay time between package
-F --full use full-duplex mode

EfEMA ready B INBENIIN L-R 844, Master/Slave ¥ B @it 1% gpio MBI = S #HI1THIER

Zo
E1EF delay FFT8EMIIN_E-d 22, Master M ESFFENYEEHHTHIEIRE.
EHEASNTENATIREN N L-F 2%, Master/Slave BEiIEE AN THIHITHIBI L.

o CPU EIH W T WA IR

/ # spislave-test -D /dev/spidem—R 510000000-a0-532v |
spi mode: 0x80

max speed: 10000000,Hz (10000 kHz)

opaddr:0

op size: 32

package head : { 0x01 0x00 0x00 0x00 0x20 }

package head : { 0x03 0x00 0x00 0x00 0x20 }

TX| A0 07 B0 44 47 9E CD 15 AC OE CC 85 E8 CF 46 D4 16 F9 4B F8 3F 5A F7 A0 912202 10 B1 BD B6 51 |...DG......... F..K?Z

/ # hexdump /sys/class/spi_slave/spil/spil.0/sunxi-slave-test
0000000 0720 44b0 9e47 15cd Oeac 85cc cfe8 d446

0000010 f916 f84b 5a3f a0f7 2291 1002 bdb1 51b6

0000020 ffff fff fFff fFff fiff £ i i

0001000

5-1: Slave CPU 32B
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o CPURH 2T WL MK

/ # spislave-test -D /dev/spidev0.0 -s 10000000 -a 0 -S 32 -1 1 -d 5000 -F -v

spi mode: 0x0

max speed: 10000000 Hz (10000 kHz)

opaddr:0

op size: 32

package head : { 0x03 0x01 0x00 0x00 0x00 0x20 }

package head : { 0x03 0x01 0x00 0x00 0x00 0x20 }

TX0 | 0F 489D 8B 18 1B 4928 3D AD E2 29 6A 59 TE 54 EE 9D 09 1E 09 88 DE 84 BD F8 7E 49 60 0B D5 6C |.H....I(:..)jY~T
.......... ~"L

RXO | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FFFF FFFFFF Joicecccennee |

TX1 | BBOF6D 93 E167A4310CDC4DAA3F23328D9C8B28213A53B01B319F21E8A2DESFC3 |..m..g.l..M
H2..(5SL 1

RX1 | 0OF489D 8B 181B4928 3D AD E2296A 59 7TE 54 EE 9D 09 1E 09 88 DE 84 BD F8 7E 49 60 OB D5 6C |.H....I(:..)jY~T

/ # hexdump /sys/class/spi_slave/spil/spil.0/sunxi-slave-test
0000000 0fbb 936d 67e1 31a4 dcOc aa4d 233f 8d32

0000010 8b9c 2128 533a 1bb0 9f31 821 dea2 c35f

0000020 ffff ffff ffff ffff fiff fiff

0001000

o DMAREIUH T WA IR

/ # spislave-test -D /dev/spidev0.0-R -s 10000000 -a 0 -S 2048 A
spi mode: 0x80

max speed: 10000000 Hz (10000 kHz)

opaddr:0

op size: 2048

/ # hexdump /sys/class/spi_slave/spil/spil.0/sunxi-slave-test
0000000 1f89 c9a0 398f 433d a5da 7fd7 8cOb 1757

0000010 1de3 6033 49d7 381a a556 aba4 40fb 8443

0000020 €360 ef4e 8blc f633 0a30 3b75 cc96 7a52

0000030 85€9 cldafdce 24f9 9d9a 95d0 13dd 3d1a

00007d0 e04c cd0d a110'bbd4 34262236 a904 debc

00007e0 4c0b d35e 1d50 2a50 4377 ce0f 1254 a093

00007f0 a0f2 026d 4141 67bd f376 7a8a 469d a858

0000800 ffff ffff ffff ffff ffff fiff ffff ffff

*

0001000

5-2: Slave DMA 2048B
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o DMARH 2T UL M

/ # spislave-test -D /dev/spidev0.0 -s 10000000 -a 0 -S 128 -1 1 -d 5000 -F -v

spi mode: 0x0

max speed: 10000000 Hz (10000 kHz)

opaddr:0

opsize: 128

package head : { 0x03 0x01 0x00 0x00 0x00 0x80 }

package head : { 0x03 0x01 0x00 0x00 0x00 0x80 }

TX0 | 10F542 AT51 E59EAB69 D853 D95AD46917764B4B8B 11 0C FOEB 4F 2836 CCOCED 76 EF |..B.Q...i.S.Z.i.vKK

X | 12AO4(€;CVF!3 A0 EC BC E9 9C AF 12 63 1C 94 56 7E BD C5 52 26 C3 82 EA 8B 7C 59 B6 AC 0D 65 C3CB |..,.......c.V~..R

O | 566g4£e4|A A29137 13 57 41 28 DF 2E 99 28 72 F5 86 6B 55 9C 99 03 86 18 67 B4 77 8B D4 75 E1 |.iNJ..7.WA(...(r..kU

X | 21/§FV\;7U9|9 EB A6 DF 48 F339 F5 8A CO 33 A4 AL 7B 52 54 85 1E 2D 57 F6 24 F2 DF 9A DA D5 E2 43 |1.7....H.9...3.{RT..-

RXO | :IB.SGFES% E1 67 A4310C DC 4D AA 3F 2332 8D 9C 8B 28 21 3A 53 B0 1B 31 9F 21 E8 A2 DE 5F C3 |..m..g.1.M
282..(1S. 1|

RXO | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FFFFFF [ |
RXO | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FFFF FF FFFFFF [ |
RXO | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FFFFFF (2o |
TX1 | Al D1 3E D3 1F 70 7F 3C 98 CF 72 29 0B 5C D5 79 0D B8 F2 9C 70 AF B7 59 C4 A3 01 91 A1 75 05 EC |.>..p.<..r).\.y....p..

Y.l

TX1|3A5D2F3D0590D80C 11 D2 7B 1E 5192 836822 E9 BE F2 12 7F 6B 86 3A 8EBC D240 63 E3 80" |:]/=.....{.Q..h"...k
Se.@c.|

TX1|90588F 11 CC8C 1C B3 6C 0D ED 36 44 F1 65 2E DB 44 DO 0D E6 D3 AC 5A C7'41 46 E2'10 B346 6B |.X......l..6D.e..D.....
Z.AF...FK|

TX1|678C 04 D3 33 EE 2C F8 AFAT B0 80 5E 36 14 C5 50 B2 EB 3F 2B FE 75 4A2F 1A7C 9F CETE 76 5E |g...3.,....26..P..7+.
ud/|.~vA|

RX1 |10 F542 A7 51 E5 9E AB 69 D8 53.D9.5A D4 69 17 76 4B 4B 8B 11 0C FO EB 4F 28 36 CC 0C ED 76 EF |..B.Q...i.S.Z.i.vKK
..... 0(6...v.|

RX1| 12 A42C F9 AOECBC E9 9C AF 12 63 1C.94 56 7TEBBD C5 52 26 C3 82 EA8B 7C 59 B6 AC 0D 65 C3CB |..,........ c.V~.R
&....|Y...e..|

RX1|06 69 4E 4AA291 37 13574128 DF 2E9928 72 F5 86 6B 559C 99 03 86 18 67 B4 77 8B D4 75 E1 |.iNJ..7.WA(...(r..kU
e BWLL

RX1 |21 AF 37 99 EB A6 DF 48 F339°F5 8A C0 33 A4 A1 7B 52 54 85 1E 2D 57 F6 24 F2 DF 9ADA D5 E2 43 |1.7....H.9...3..{RT..
W.S.....C|

/ # hexdump /sys/class/spi_slave/spil/spidi0/sunxi-slave-test
0000000 d1al d33e 701f3c7f cf98:22972 5¢c0b 79d5

0000010 b80d 9cf2 af70 59b7 a3c4 9101 75al ec05

0000020 5d3a 3d2f 9005 0cd8 d211 1e7b 9251 6883

0000030 €922 f2be 7f12 866b 8e3a d2bc 6340 80e3

0000040 5890 118f 8ccc b31c 0d6c 36ed f144 2e65

0000050 44db 0dd0 d3e6 5aac 41c7 €246 b310 6b46

0000060 8c67 d304 ee33 f82c a7af 80b0 365e c514

0000070 b250 3feb fe2b 4a75 1a2f 9f7c Tece 5e76

0000080 ffff ffff fff ffff ffff ffff ffff ffff

*

0001000

5.2.3 Slave BAEFEHGE

AW 2B Slave e R2—MERTA, HINBERRINT —TAFIRE, PILMK Master #1715
8], FHITEHES W, W75 ABIE Master Xt Slave IR #HITEHIE, BEIE, HIE—EEDNHAK
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. BFAUSEZEZE#HITERNEN.

5.3 Flash 2\ IhEEF %

5.3.1 Flash XX HF & 7%iE
5.3.1.1 ¥¥EeH

FTFF kernel menuconfig 1 FEZEIN

[ CONFIG_AW_SPI_NG

HAREESZ (Linux_SPINAND_ FF&#5m) 3¢ (Linux_SPINOR_ FF %15/

5.3.1.2 R&WEE

SPINOR Flash i EHECESE T .

&spi0 {
pinctrl-0 = <&spi0_pins_default &spi0_pins_cs>;
pinctrl-1 = <&spi0_pinsdsleep>;
pinctrl-names = "default", "sleep;
sunxi,spi-bus-modé = <SUNXI_SPI_BUS_NOR>;
sunxi,spi-cs-modg = <SUNXI_SPI_CS_SOFT>;
status = "okay";

spi_board0 {
device_type ="spi_board0";
compatible = "spi-nor";
spi-max-frequency =<100000000>;
m25p,fast-read = <1>;
/¥individual_lock;*/
reg = <0x0>;
spi-rx-bus-width = <4>;
spi-tx-bus-width = <4>;
status = "okay";

k

L

SPINAND Flash I &WEEESZ W T

&spi0 {
pinctrl-0 = <&spi0_pins_default &spi0_pins_cs>;
pinctrl-1 =<&spi0_pins_sleep>;
pinctrl-names = "default", "sleep";
sunxi,spi-bus-mode = <SUNXI_SPI_BUS_NAND>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_SOFT>;
status = "okay";

spi-nand@0 {
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compatible = "spi-nand";
spi-max-frequency = <100000000>;
reg = <0x0>;

spi-rx-bus-width = <4>;
spi-tx-bus-width = <4>;

status = "okay";

b

5.3.1.3 Flash & ;¥=F1m

o Lsunxispi-bus-modefid B JISUNXI_SPI_BUS_NOR/SUNXI_SPI_BUS_NANDBY, sunxispi-csmode®> 58 i 1
FASUNXI_SPI_CS_SOFTIZ T,

e spi-max-frequencyE 1% SPI ME VR A H BT HPANZR, EENABE X T RPEER SPI iTH28
E-ijtﬁq%¢$)ﬁ\$CIOCk—frequency

e spi-rx-bus-width/spi-tx-bus-widthi& spi BYIRE 4.5, 1RIE Flash $FERIECE M 1/2/4

5.3.1.4 Flash iEXXRIZTH

2% (Linux_SPINAND_ F&35f» 3¢ (Linux_SPINOR« FA&%5r)

5.3.2 Flash &=xVillid75 %

5% Flash 5IHIEEEE, R SPIEHISE5 /5 Flash }RZAI5IR)ERE. SENNH RKIERIEHEITTHK
ZotanhfE, £ dd an<ilhat:

#time dd if=/dev/mtd3 of=/dev/null bs=4096 count=10240
LT
time: e ERATNE— e HNE{FE,
dd: REEE AR NNRIBR—NH, HiEE MR H#HTIEENER,
=& BAXHGE, REARERN. BHEERX M. <ifsinput file>
/dev/mtd3: ¥ERKX, RIBIREPAMERAIERIERE, WERNEERS~4I0
of=xXf&: MMEXMHE, RENIVERE, BIEEBNXH. <of-output file>
[dev/null:  B—NMRIEE, BEHTEWREE, of BIZIEEARTEI0 (MAILIEEFENXY, EBXRF4I0)
bs=bytes:  FIBHZEIRN/HHAIRA/NFbytes NF 1o
count=blocks: 1# Mblocks MR, HRA/NEFiIbsIEENF T
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5.4 DBI & IheEF %

5.4.1 DBl RN A LI
5.4.1.1 WHERS

FTF kernel menuconfig FI1 FEZEIN

CONFIG_AW_SPI_NG
CONFIG_AW_SPI_NG_DBI

HAREEEZSE (Linux_LCD_ FFRIERE)

5.4.1.2 igEWEE

sunxi,spi-bus-mode = <SUNXI_SPI_BUS_DBI>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO>;
status = "okay";

}

&led_fb0 {
lcd_used =<1>;
lcd_driver_name ="kld2844b";
led_if =<1>;
lcd_dbi_if = <4>;
lcd_data_speed = <60>;
led_spi_bus_num = <1>;
lcd_x =<240>;
led_y =<320>;
lcd_pixel_fmt=<0%;
lcd_dbi_fmt =<3>;
lcd_rgb_order = <0>;
lcd_width =<60>;
led_height =<95>;
led_pwm_used =<1>;
lcd_pwm_ch =<6>;
led_pwm_freq =<5000>;
led_pwm_pol =<1>;
led_frm =<1>;
led_gamma_en =<1>;
fb_buffer_num =<2>;
lcd_backlight = <100>;
lcd_fps = <60>;
lcd_dbi_te =<1>;
lcd_dbi_clk_mode =<0>;
lcd_gpio_0=<&pio PD 4 GPIO_ACTIVE_LOW>;
/*lcd_spi_dc_pin =<&pio PD 5 GPIO_ACTIVE_HIGH>;*/
status = "okay";

I
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5.4.1.3 DBI#ERX;FEHM

e DBIERT, SPIMEMINGE (40 Master/Slave/Flash %) B TAEH

5.4.1.4 DBI{#EXEFEIETH

&% (Linux_LCD_ FF&1Em)

5.4.2 DBI{&IVIHFiTE

i

]l

¥ SPI SREX NS IMNER, RBRALEEEERNE, BRRERSHETRA

I

5.5 BIT {#RUIhREH &

5.5.1 BIT IEXH L& 7%iE
5.5.1.1 #IH{¥fcH

FT7F kernel menuconfig 3l FEZEIN

CONFIG_AW_SPI_NG
CONFIG_AW_SPI_NG_BIT
CONFIG_SPI_SPIDEV

5.5.1.2 ig&EWECE

sunxi,spi-bus-mode = <SUNXI_SPI_BUS_BIT>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO>;
status = "okay";

spidev@0 {
compatible = "rohm,dh2228fv";
reg = <0x0>;
spi-3wire; # 3£bitiE T
spi-max-frequency = <10000000>;
spi-rx-bus-width = <1>;
spi-tx-bus-width = <1>;
status = "okay";

k

L

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 33


mailto:aw-document@allwinnertech.com

@LWIMIER
' XHEEE: W

5.5.1.3 BIT #ER;FEHM

o AAF ?[Eﬂ‘;JH\Uﬁtfﬁ%ﬁ?/dev/spidevX.Y%,‘f—i
o BIT RN #F CPU FiA N, A% DMAMI2WN TR

5.5.1.4 BIT IR RiZRHG!

BIT IR AE 2 BIMAZER Master IEE KU, AHEIEZESEMaster B HIZRG, HPEERHNIS
BB bpw F len RAE— X FZEHEKE,

o KB HEERRSI

int bits = 12;

joctl(fd, SPI_IOC_WR_BITS_PER_WORD, &bits); // set bit per word

o WRHIE

struct spi_ioc_transfer tr={
.bits_per_word = bits,
L

ioctl(fd, SPI_IOC_MESSAGE(L), &tr);

5.5.2 BIT &Mk i7542

¥ SPIE S BENRRBNZEANNEER K25 EW

# /bsptest/bin/spidev-test -D /dev/spidev1.0 -s 10000000 -S4 -11-3-b 12 -v
spi mode: 0x10

bits per word: 12

max speed: 10000000 Hz (10000 kHz)

TX|7CFD894C__
RX|00000OOO __ _ e
rx/tx buffer is not same, data error!!!

total size :4B

total time :46.17 us

averange rate: 0.08 MB/s

averange time: 46.17 us

R | W X
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0:5PI: MISO data

0: 5PI: MOSI data

5-3: SPI BIT &3V A2 E

5.6 CAMERA {5xXIhREF &

5.6.1 CAMERA ERX LIS
5.6.1.1 MRS

FT7F kernel menuconfig 3l FECE N

CONFIG_AW_TWI
CONFIG_AW_SPI_NG
CONFIG_AW_SPI_NG_CAMERA
CONFIG_AW_SPI_CAMERATEST

5.6.1.2 igEWEEE

XE Y 4-Bit framehead &2 ), EEBEWT:

&spi3 {
clock-frequency = <24000000>;
pinctrl-0 = <&spi3_pins_default &spi3_pins_cs>;
pinctrl-1 = <&spi3_pins_sleep>;
pinctrl-names = "default", "sleep";
sunxi,spi-bus-mode = <SUNXI_SPI_BUS_CAMERA>;
sunxi,spi-cs-mode = <SUNXI_SPI_CS_AUTO=>;
status = "disabled";

bf20a6_4bit: slave@3 {
compatible = "sunxi,spicamera";
reg = <0x0>;
spi-cs-high;
spi-cpol;
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spi-rx-bus-width = <4>;
pixel-horizontal = <640>;
pixel-vertical = <480>;
pixel-bytes = <2>;
camera-type = <2>; /* 0:vsync l:vsyncinput 2:framehead 3:idlewait */
pwdn-gpio = <&pio PK 14 GPIO_ACTIVE_LOW>;
avdd-supply = <&reg_aldol>;
avdd-microvolt =<2800000>;
start-of-frame = /bits/ 8 <Oxff 0x00 0x00 Oxab>;
start-of-line = /bits/ 8 <0xff 0x00 0x00 0x80>;
end-of-line = /bits/ 8 <0xff 0x00 0x00 0x9d>;
end-of-frame = /bits/ 8 <0xff 0x00 0x00 0xb6>;
status = "disabled";
I
L

5.6.1.3 CAMERA #Ex{;I=EIN

o CAMERA B A2 Slave ThaE, 1B A5 LA Slave THEER A

5.6.1.4 CAMERA & Fi2RMH

N 1% = [B]IRX HZRFZ 7T 5152 bspydrivers/spi-ng/spi-sunxi-camera-test.c

5.6.2 CAMERA &zUillit /5%

LA bf20a6 A AFI, & SPI 5 bf20a6 1L8E5 | fliERE

/ #insmod /lib/mcmles/*/spi sunxi-camera-test.ko

50.265167] sunxi=spi-camera spi2.0: get pixelsh_640 v_480 bytes_2

50.290303] sun55iw5-pinctrl 2000000.pinctrl: supply vce-ph not found, using dummy regulator
50.320253] sunxi-spi-camera.spi2:0:¢amera get pwdn gpio 224

50.338754] sunxi-spi-camera spi2.0: camera get type 2

50.345755] sunxi-spi-camera spi2.0: get flag start-of-frame: ff 00 00 ab
50.368948] sunxi-spi-camera spi2.0: get flag start-of-line: ff 00 00 80
50.388991] sunxi-spi-camera spi2.0: get flag end-of-line: ff 00 00 9d
50.397705] sunxi-spi-camera spi2.0: get flag end-of-frame: ff 00 00 b6
50.469015] sunxi-spi-camera spi2.0: raw buffer len 618248

50.496755] sunxi-spi-camera spi2.0: img buffer len 614400

/ #echo on>/sys/class/spi_slave/spi2/spi2.0/pwdn

[ 50.903756] sunxi-spi-camera spi2.0: spi camera power on
#./BF20A6_YUV_6M_AW_4BIT_ENCODE.sh 0 0x6e

/ # echo > /sys/class/spi_slave/spi2/spi2.0/capture

[ 111.890857] sunxi-spi-camera spi2.0: camera capture start

[ 113.021656] sunxi-spi-camera spi2.0: buffer decode size 614400 start

[ 113.044927] sunxi-spi-camera spi2.0: buffer decode size 614400 done

[ 113.053530] sunxi-spi-camera spi2.0: camera capture done

/ # dd if=/sys/class/spi_slave/spi2/spi2.0/sunxi-camera-test-img of=/capture.bin

e B B e B I R e
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[0 3588
REMABRETFIEAHTER, R SDK X%

¥ capture.bin XA adb fuEIBM £, A RawViewer.exe $TF

0#0 YUYV  B40x480 scale=1:1 -spi_camera.bin

x=271 y= 2 Y=254\U=128 V=128 w=16 h=/0 bB=1 bd= 5 >

5-4" BF20A6 4-bit #R£H KPR SR E
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6.1 I ITH
LS T Master EECIIHETT £ R Slave ISt IHRER & OORBTIBA .
6.2 EzhiAid T =

6.2.1 debug_mask

BT ST AR TEN AR B S R IR R G F s RS EWENTAB HIER S

enum {
SUNXI_SPI_DEBUG_DUMP_REG =BIT(0),
SUNXI_SPI_DEBUG_DUMP_DATA =BIT(1),
3

HAA spi/dbi MAT RER, MES A NAYbIt #53, BIRIFTHIRITENSSE

echo3> /sys/moduF/spi_sunxi_ng/_parameters/spi_debug_mask
echo 3> /sys/module/spi_sunxi_ng/parameters/dbi_debug_mask

6.2.2 version

BTE&EIMIRARERRES

cat /sys/module/spi_sunxi_ng/version

6.3 EHIFANT R

6.3.1 info

FTEN SPI 3= 288 B BB (R IRIE S

/ # cat /sys/devices/platform/soc@3000000/4025000.spi/info
IP Version=V1.3
pdev->id =0

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com 38


mailto:aw-document@allwinnertech.com

Auwiner

XHIEER: W

pdev->name =4025000.spi
pdev->num_resources = 2
pdev->resource = [mem 0x04025000-0x04025fff flags 0x200]
ctlr->bus_num=0
ctlr->num_chipselect =1
ctlr->dma_alignment =128
ctlr->mode_bits = 3855
ctlr->dma_tx = [dma0Ochan0]
ctlr->dma_rx =[dma0Ochan1]
ctlr->min_speed_hz = 187500
ctlr->max_speed_hz =100000000
sspi->base_addr = 0xffffffc0093e1000
sspi->irg=118

sspi->bus_mode =16
sspi->bus_num =0

sspi->bus_freq = 100000000
sspi->cs_mode =1

sspi->cs_num =1
sspi->pre_speed_hz=0
sspi->bus_sample_mode =0 [auto]
sspi->spi_sample_mode =0x0
sspi->spi_sample_delay = 0x0

6.3.2 status

FTEN SPI 2 H 8B TINSIE Bo

/ # cat /sys/devices/platform/s—oc@3000000/4025000.spi/st§us__
ctlr->flags = 0x20

ctlr->busy =0

ctlr->running =1

sspi->mode_type =0

sspi->result=0

6.3.3 fifo

FTEN SPI =238 fifo RS (BFEREM fifo KN, ARAIKELREIERISERTERE) o

/ # cat /sys/devices/platform/soc@3000000/4025000.spi/fifo
tx fifosize :64

rx fifo size  :128

tx trigger level : 32

rx trigger level : 64

tx shift buf count: 0
tx buffer count :0
tx fifo count :0
rx buffer count : 0
rx fifo count :0
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6.3.4 dump

FTEN SPI izh Bz HF 755 2

/ # cat /sys/devices/platform/soc@3000000/4025000.spi/dump

[ 7781.698377] 0x04025000: 00010003 00000087 000000c7 00000000
[ 7781.704639] 0x04025010: 00000000 00000032 00200040 00000000
[ 7781.710888] 0x04025020: 00000000 00000002 00002000 00000000
[ 7781.717138] 0x04025030: 00000000 00000000 00000000 00000000
[ 7781.723385] 0x04025040: 00000020 00000000 00000000 00000000
[ 7781.729628] 0x04025400: 00000000 00000000 00000000 00000000

6.3.5 calibrate

3 Flash &R0, AFRBHRELINRER TR AERE O

/ # echo > /sys/devices/platform/soc@3000000/4025000.spi/calibrate
161.393648] mode(0):
161.404807] mode(1
161.416357] mode(2

] (1):

] (2): XHXXXXXKXXKXXKXXKXXKXXKXKKXHXKXHEKXHKKXKXXKXXKXXKXXKXXKXEKXXHKXXKXXX
161.427200] mode(3): XXXXXXXXXXXXXXXXXXXXXKXXKXKXXXKXXXKXXKKXKXXKXXKKXHXXKKXKXXHKXKKKXX
161.438869] mode(4): XXXXXXXXXXXXXXXXXXXXXXXXXXKXXXKXXXKXXKXXKXXKKMHXXHKRXHKKXKXXXXXXXXXX
161.450083] mode(5): XXXXXXXXXXXXXXXXXXXXXXXXXXKXXKXXKXXKXXKKKXXKKXKKXHKKXHKKXXXXXXXXX
161.461251] mode(6): XXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXKXXKKXKXIHKIOKKXKIXKXXKXXKXXXXXXX
161.470175] sunxi:spi-4025000:spi:[INFO]: calibrate suitable sample mode:0 delay:31

— e
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7.1 WfAIX 5 SR fE AR/ ZWREh R IXzh R4S

7.1.1 & dtsi compatible Bi%

ZIWoh—RBZFE: allwinner,sunXXi-spi (40 allwinner,sun8i-spi. allwinner,sun50i-spi)

M IRahEFE: allwinner,sunxi-spi-vXY (#0 allwinner,sunxi-spi-v1.3)

7.1.2 @ IRIZECE deconfig

ZIXSHECE 9. CONFIG_AW_SPI

IXSHECE /9. CONFIGIAW_SPI_NG

7.1.3 @I E5h log FIED

ZIRohHE proxxx FZOHITITED, B log i :

spi spi0: supply spi‘not.found, using dummy regulator

sunxi_spi_resource_get()2482 - [spi0] SPLMASTER MODE
sunxi_spi_resource_get()2524=Failed to get sample mode
sunxi_spi_resource_get()2529 - Failed to get sample delay
sunxi_spi_resource_get()2533 - sample_mode:-1431633921 sample_delay:-1431633921
sunxi_spi_clk_init()2577 - [spi0] mclk 100000000

sunxi_spi_probe()3028 - [spi0]: driver probe succeed, base f005c000, irq 43

FIRTh{ER dev_xxx ZEOFHITITED, /ZohlogdlF:

sunxi-spi-ng 4025000.spi: bus is in flash mode, cs must use software contorl
sunxi-spi-ng 4025000.spi: bus sample mode old

sunxi-spi-ng 4025000.spi: supply spi not found, using dummy regulator
sunxi-spi-ng 4025000.spi: bus num_0 mode_4 freq_100000000

sunxi-spi-ng 4025000.spi: cs num_1 mode_1

sunxi-spi-ng 4025000.spi: spi fifosize tx_64 rx_128

sunxi-spi-ng 4025000.spi: Request DMA channel dma0Ochan0(tx) and dmaOchan1(rx)
sunxi-spi-ng 4025000.spi: init mclk freq 100000000

sunxi-spi-ng 4025000.spi: probe succeed (Version 2.3.4)
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7.2 9N{AIsEIER CPU B

e X4 DMA #B<EZ & 7% CONFIG_DMADEVICES/CONFIG_AW_DMA/CONFIG_DMA_ENGINE
o ST dtsi & SPI 142889 dma-names= “tx” , ‘X" ECBIEE
o J& SPI IRTHHAY sspi->use_dma sRHEIEZCA false

U E=MAEEEE—RIE,

1.3 BRHAERSZ

HfafR SPI IXThIE & A/

M RIRIZEN SPIF1 PINMUX B2 & iz

N5 SPIDMA iR, BFIFEH CPU FREER LB
Hthjn)@i5EX & FAE SiEIE Aservice 8

7.4 FAQ

[FAQ1285] SPI 252 #F SPL.NO_CS4%={
[FAQ1527] T3_linux5.10 spi 1% B M ZE1E R

[FAQ1560] Linux SPI 3R zpeR#0{al{EF B E X GPIO O A{E CS IhgE
[ ]

[ ]

[ ]

FAQ1567] T3 linux5.10 uboot spi2 ¥
FAQ1773] SPI #=#l28 % HHY CLK (5 Fi&E4:
FAQ2234] R_SPI &£/ DMAO(SYS_DMA) i&

SEBAT /2RI
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E{E =R

H&*yﬁﬁﬁ ©2025 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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