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1.1 XHEfET

IT48 SPI IRIRNERGE, BEALXAGER,

1.2 BiRRE

SPI #RIRAVIRTHFF A& /43P A 5o

1.3 EHEE

\o.,
B

® 1-1: SFmYIR

AR N1Zhik2s IXTh

D1 Linux-5.4 spi-sunxi.c

WA © BSEERERHERAE. RE—TF 1



@LWIMIER
g MXHEER: WE

2.1 BIRINEETER

SPI E—MEE. BRERMNHTEORRK, BFEH—TNEERM—IHS IMERAR, FHEIR
ERE—TMMRRHAITED EE, MMTTRERIEREIHR, ®ZNMAT ADC. LCD Fig&S5 MCU
Ziae 2E[ spi 788U T IhEE:

EWITREFBTEO.

31 5 METHIRIERE,

¥ master # slave WiHECE,

o M1 cs FiESZH,

e 8bit TEM 64 FT1 fifo RE,

e cs 1 clk Bt MMABMIAIECE,

o XHHER DMA,

o ZIFMMIAEET,

o MEBEFZIFHRAMN io EE 100MHz,
o ¥F 3 4. 4 4 SPI 1,

o ZIFAIRIZRITITEIEMIK: 0~32bits,
e ¥ Standard SPI/Dual-Output/Dual-input SPI/Dual i/O SPI/ #1 Quad-Output/Quad-
Input SPI,

2.2 HRAKNEITAH

2.2.1 BHARNIE

x 2-1: BHERIE

RNiE  RBEVEA
SPI Serial Peripheral Interface, B $R{T/M&IEO

2.2.2 BFEARE

WRAFRE © BseEREROERAE. RE—TNF 2
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& 2-2: WHEARIE

RiE fR¥% 15 BE
Sunxi g Allwinner B9—&7%! SOC BHF &

SPI Master SPI Fi&&
SPI Device 15 SPI 4MEPi&&

2.3 RRECE TR

2.3.1 device tree EC &5 BA

ZEAFMB Sunxi BWHFEH, SPI FHBNKBEHLARE, BXXFE—1 SPI =TH2H
i, TIREMNPEESHEMN FRREEMXHNRKEIFE A tina/lichee/kernel/linux-
5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi, X¥FEE SPI1 s, WF:

spil: spi@4026000 {
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-spi";//E AR5 B TRENFILEHILE
reg = <0x0 0x04026000 Ox0 0x1000>; )//I&&E 1 oA
interrupts-extended = <&plicO_32 \IRQ TYPE LEVEL HIGH>;//ZZLAiliffs. FRETZELY
clocks & <&ccu CLKoPLL PERIPHO@>, <&ccu CLK SPI1>, <&ccu CLK BUS SPIl>;//i&&f#EM

ENJ:NE
clogk-names = [pLT", \'mod™, “bus™;//i%& AT #EFR
resets = <&ccu RST_BUS.SPI1>;//i&#&Hresetiish
clock-frequency = <100000000>; / /4|25 HY BT EhAT=
spil cs_number|= <1>;//#=HI23LsHIEE
spill cs bitmapP= <1>;/* cs@f Ox1l; csl-0x2, cs@&csl-0x3. */
dmas = <&dma 23>, <&dma 235>;//iZHIZEANINSIEES
dma=names = "tx", "rx"; /RIS ERABESYNHET
statush= "disabled"; M=HIZE 25 EHE

+

AT E SPI RARpBARXDE—1 SPI i£Hl28, FEE Device Tree Y aliases TTmH
FE— SPI T HiEERZ:

aliases {
spi® = &spi0d;
spil = &spil;
T

B NFRTE “spi” MESLRSHERTF, £ SPI SEWNIZFFALUBE of alias get id()EK
HORENXI Y SPI =HISBHNBF RS, MMEX7E—1 SPI =625,

WA © BSEERERHERAE. RE—TF 3
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2.3.2 board.dts B2 &% H

board.dts BFREE—MREAFEKREERHUNEEN4FE (30 demo 1R, demo2.0 iR,
verl IR&%) , EEMNEEREESBE LEM sun20iwlpl.dtsi RIAEEEE R, 7£ Linux-5.4
AZhRZAsH 5 board.dts BEAM 71BN, FEXFRAZRTRES, FH ‘& FS5/AT R,

board.dts BYE&42 74 tina/device/config/chips/d1/configs/nezha/board.dts, E# SPI1 K&
REEEWT:

&spil {
clock-frequency = <100000000>;
pinctrl-0 = <&spil pins _a &spil pins b>;
pinctrl-1 = <&spil pins c>;

pinctrl-names = "default", "sleep";
spi_slave mode = <0>;
status = "disabled";

spi boardl@® {
device type = "spi boardl";
compatible = "rohm,dh2228fv";
spi-max-frequency = <0x5f5el00>;
reg = <0x0>;
spi-rx-bus-width = <0x4>;
spi-tx-bus-width = <0x4>;
status = "disabled";

}i

};

WMREMFF spislave 121, 5 spi slave mode = <0> X} spi slave mode = <1>;
spi BEAMIEINESARIEIZE clock-frequency i R{RI81sEHIEIE;
status XK TESEALER;

spil pins a. spil. pins b . spil/pins ¢ FWEKE B TFR:

spil pins a: spil@® {
pins = "PD11", "PD12", "PD13","PD14", "PD15"; /*clk mosi miso hold wp*/
function = "spil";
drive-strength = <10>;

I8

spil pins b: spil@l {
pins = "PD10";
function = "spil";

drive-strength = <10>;
bias-pull-up; // only CS should be pulled up
I

spil pins c: spil@2 {
allwinner,pins = "PD10", "PD11", "PD12", "PD13","PD14", "PD15";
allwinner, function = "gpio in";
drive-strength = <10>;

};

WA © BSEERERHERAE. RE—TF 4
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e allwinner,pins: #REEXM pin OEE;

e allwinner,function: pin ORINEEECE ;

e drive-strength : pin OBYIREHEEST;

e bias-pull-up: pin OREHH LHI;

e allwinner,muxsel : pin AIIEEECE, ERE 5.4 FENFEBNXAEKE, M allwin-
ner,function 79,

2.3.3 menuconfig E2&i5#EH

ERLITHHN tina IRER, —XEBETWTH<L#H#IT menuconfig ELE:

source build/envsetup.sh ----E2EtinalfiEZE
lunch ----3%&#&d1 nezha
make kernel menuconfig ----#ANAZEETRE

Hi T HBIRE, %I Device Drivers EIHHNT—4&EE, MM TFER:

cconfig - Linuxarm 4.9.116 Kernel Configuration

Linux/a 1.9.118 Kernel Configuration
Arraw keys navigate the menu. =Enters= selects submenus ---= (or empby submenus .- -3). Highlighted
letters are hotkeys. Pressing =v= includes, =M= excludes, =M= modulariies festures. Press <Esc=——=Esc=
to a:c'li-t, <= for Help, =/= for Search. Legend: [*] built-in gl ¥ excluded =M= module = = module
capable

[*] Patch@physical to wvartual translatlons at) Ffuntime
enaral setup - --=
[#] £nsble Leadsble module support |- -=
[*} Enable the dleck layef ---&
Lystem TyRE e =
s SUppart (- --
Kernel Featuras -- -
oot Optl@ns o~ --&
(PU Pownp Managosent
Loating poant emulation
serspace binary formats
Power management optians
[*] Metworking support  «--#
irmeare Drivers ---4-
File systems ---=
Karnel hacking .=
Security opfigns - --=
-#- Cryptographic APl ---=
ibrary routines - --=
[ 1 virtualization

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

2-1: Device Drivers BZ& IR

1%E# SPI support &, #HNT—REE, S0 TFEFR:

WA © BSEERERHERAE. RE—TF 5
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ceonfilg - Limuxfarm 4.9.118 Kernel Contiguration
Device Drivers

Device D YErs
Arrow keys navigate the menu. <Enter= selects submenus ---= (or espty submenus ----J. Highlighted
letters are hotkeys. Pressing <v= includes, =h= excludes, =M= modularizes features. Press =Esce<Esce
to exlt, =t= for Help, == for Search. Legend: [*] built-zn [ ] excluded =M= module = = module
capahle

Generlc Driver Options - --=
Bus devices --.=
= = Conpector - unified userspace == kernelspsce linker ----
=== Memary Technolegy Dewice [MTD) support ---=
<= Dgvice Tree and Open Firmware suppart - --=
= = Parallal port support ----
[=] olock dewices ---=
= = M/Mz Target support
Misc devices ---=
SCEI device suppart ---=
= = Sgrial ATA and Parallel ATA drivers (labatal --.-
[ ] Multiple devices driver support (RAID snd LVM]  ----
[*] Metwork device support ---=
[ 1 tpen-thannel S50 target support ----
Input dewlce suppert ---=
rharacter devices --.&

137 support - --m
|.m.

= = SPMI suppart =---
= = H5I support  ----
PPS support ---=
TR clack suppert --.m
Fin controllers --.=
[=] GPIO Suppart ---=
= = Dallas's l-wire suppart ----
[ ] adaptive woltage Scaling class support
[ ] board level reset or power aff ----
[*] Power supply class support ---=
= = Hardware Momlteorlng suppert ----
= = Generie Thermal sysfs driver ----
[*] Watchdog Timer Support ---=
sonics S51licon Backplane ---=
Broadeam specific AMBA - --=

m <= Exit = = Help &= <= Save = = Loal =

2-2: SPI support EZ& %I

1% SUNXI SPI Controller i&10, ALEZREHIERmIZFHNANZ, WARFMIER, N TEFR:

WA © BSEERERHERAE. RE—TF 6
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ceonflg - Limuxfarm 4.9.118 Kerngel Canfiguratian
Device Drivars SPI suppart -

S5P1 support
arrow keys nevigate the menu. <=Enter= gelects submenus ---= [or empty submenus ----}. Highlighted
letters are hotkeys. Pressing <= includes, <b= excludes, <M> modularizes features., Press <Esc=—Escs
to E‘!{t‘; == for Help, =f> for Search. Legend: [*] bwilt-in [ ] excluded <K= module = = sodule
capstle

- SPT support
[ 1 opebug support for SP1 drivers
=% 507 Magter Controller Drivers #%%
< = Altera SPI Cantroller
= = #fmalog Devices &XI SPT Engine controller
= = Utilities for Sitbanging 5P masters
= = Cadence SPI controller
= = Designkare SPT controller core suppart
= = GPIO-based bitbanging SPI Master
= » Freesscale SPI controller and neroflex Gasizler GRLIE SPI controller
= = Openlores tiny SPI
= = Pockehip SPT contraller driwver
= = WP SCIBISS02rG026/603 12C to SP1 bridge
== Allwinner Al@ SoCz SPI controller
= =  Allwinnmer 431 SPI controller

= = jnalog Devices Al-FMOOMRS]-EBE SPL-12C-bridge driver
== xiliny SPI camtrollar conmon module
= = Jilinx TyngMP GQSPT controller
#=a% ool Protocol Mosters A=
= = lsar mede SPI device driver support
= = spl locpback test framework support
= = Infinean TLES2HO (far power switching]

2-3: SUNXI SPI Controller E2&%EIN

WRBERFT spi F—LERFTEN, AJLL%E L Debug support for SPI drivers,

2.4 TRRBLENGST AR

SPI 24 IRshEY R FAIZIE drivers/spi BR T

drivers/spi/
F— spi-sunxi.c // SunxiF&BISPIIEHIESIRENE
F— spi-sunxi.h // ASunxiF&EHISPTIEFIRIRENEN T —L%. KRN

2.5 IXEHIESRTAE

Linux  SPI AREMDA=1TER, W TEFTR:

WA © BSEERERHERAE. RE—TF 7
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spi S L IRaNRE

- ‘

;' ( (‘x‘
O %

/

& 2-4: Linux SPI AR 4&HE

2.5.1 AF=E

BIEFFEER SPI KENNARER, EX—EAFALURIESCHKIRENR, 1§ spi REHT—
LEASTRAVAMIE, IEEHIEHISSIEEFHABRM X T IRENEAAKINGE, SPI RENRAINERR
BREEFTRH. flg, M MTD ERELUER SPI EOMNFMIELIAR N4 RS, M
TTY FRSXEIR SPL IREEMA— TTY 8%, ANEFRATEUERLR— SPI REKI
A—IRKIRE, FF. IR, IRE—NLTEHN SPI k&, WITBITLURRENMINER, £
NECHET AR, RXERDHITRAXE,

WA © BSEERERHERAE. RE—TF 8
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2.5.2 Nix=E

RZEENREFNESA—T =82

2.5.2.1 SPI =HREzHE

ZIREEETE SPI ITHIR EMIRENTEN, FARKEREENNNINIKIER, NFXiH
1B5%, AZAFNESE T ERN SPI k& RiEF, ZBRKREENEFEDARTERMTE
%l SPI =HIAVIZHIZO, BARNDIIZHEIMBUESH IFRBAPZERIERKNIGERTTH,

AXMERF, REXRBRATHIANM SPI igEHITRIE, FIUBERT EHEERIHNHS
SPI &%

X—EX N FHTAZFH spidev.c XMRAER spi I&EWREN, sEFHEM spi-nand.c, THF
spi #i¥EY nand J¥zhE, EHXTIFER SPI %%, KIMEKNINEE, B1E read, write B ioctl
EXTHAFBIRENZEO, SPI R&REFEXLM TIEATRE SPI £HISNS&KEEH%, HiF
fEl Linux AZEY SPI 2244, SPI JMEFAA U@ SPI 22495 & BEkiiEhl, B B&IK
EGHASHTEANET, ERBREENNLII, SFPLFRIRABRERIH, SPI Core
MEBIFFRK T SPI SRARMMNESR, 15 SPI IRE KNIl RSS2z HI88MNARE, &
BEEHEIASEHIEE@ETNAT,

2.5.2.2 SPI@AEOHER

AT SPI Wehiz FRIRIZE TR, BB AT BRI NIE F M T H S B2 P MBS 12
E, WNiziBizHlas XA Ik — B RIS F R A ERN RO, N E—E@ANZELE
1218, HpT SPI @AEOHER, XHENFARE, XFizhlBRREr, RELIITENZD
[E3F API, HEEIMEEREOENR, TEEEMNHNERDEFHITXE, M FHIE
Xmhskin, RF|ESBAEOERM API BRI ealig & MIKEIRVEM, HEIERZORN
API FEREERE I, THRXE SPI =H 8 REhAYSSIMA T,

X—BEX N FINHR spi.c X, BRZEENXH

2.5.2.3 SPI =R EzE

AT E SPI Wehi2 FRISIZTIE, BEHEA T ERRMINIRNIEFMIZH SKEIEF AT IE
B, R%BEH SRR E N — @ AR R AT RO, 1 E—EEAnZENE
1218, HpT SPI @AEOHER, XHENFAR, XFizhlBRREr, REXLIITENZED
[E3E API, HBEIMEEREORENR, TEEEMNHDNERDEFHITXE, MY FHIE
zpskin, RAF|@ESBAEOFRME API BIFTeaig @ MIKEIRVEM, HEIERZORN
API FEREERE I, TFEXE SPI =H B RENAYSSIMA T,

WRAFRE © BseEREROERAE. RE—TNF 9
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X—RERHENXEINER, EREXNMEFRFANRTHITNE.

2.5.3 Bt

X—E R LRI, HAaIEREI1M spi £ UK SIEHIBEENE D spi FI&E, @
T spi BEREENES cpu BITEIEMNR E,
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3.1 & FMEO

O XIE include/linux/spi/spi.h, FEBE spi register driver 5 spi unregister driver
20O, Hihsad 7T IREEMB SPI &% IFsIHZA module spi driver(), EXIIT:

#define module spi driver(_ spi driveSPI\
module driver( spi driver, spi register driver,\
spi unregister driver)

3.1.1 spi register driver()

BRI#KE AL int spi register driver(struct spi_driver *sdrv)

IhaEetEiR: JEM—1 SPIIgEIXM,

SR

sdrv, spi driver £AWigsEr, HHEE TSPl REFNEZHFF. probe FEOER.
REME: R[E 0 FRERATH, REEMERTEK.

3.1.2 spi unregister driver()

o FRFFEE: void spiunregister driver(struct spi driver *sdrv)

o INEEHEAR: I SPI R&EIELE,

o BEAA: sdrv, spi driver KB, HHPEE T SPIIKEMNBIR. probe FZOE .

o IR[EIE: T

3.2 #IEEHEEO

SPI & &IRENEA “struct spi message” [ SPI B£&iERETS [/0. —1 spi_message £
BT —NMEERY), 88— ME{ERME spi transfer, X#F5{E SPI B&REIFHTHHRIT—
MNEFHFES. AREEFRANIIEZIT BFERNTIE, NTR—HIBERNAES, A

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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ST AFRALESFFHBERTAENARE], REG, ZARETUIZZINAZE— message, M
XB E—1 message BB LIET, WFBI—PMREINLEERW, UEATERENAE—X

message FHIENK.

spi_message spi_message

spi_master spi_message

bus_num fueLe > queLe > gueus

transfers ;- transfers - transfers

|
complete() | complete]) complete(]
|
|
. | :
I

|

*tx_buf i *tw_buf

...... I
Y Y =
— queue — v -

spi message # spi transfer BE

struct spi transfer
const void *tx buf;
void *rx_buf;
unsigned len;

dma_addr t tx dma;
dma_addr t rx dma;

unsigned cs_change:1;
us8 bits per word;
ulé delay usecs;

u32 speed hz;

struct list head transfer list;

18

struct spi message {
struct list head transfers;
struct spi device  *spi;

IR © HiB2EREROBIRAR. RE—INF 12
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unsigned is dma mapped:1;
void (*complete) (void *context);
void *context;
unsigned actual length;
int status;
struct list head queue;
void *state;
i

3.2.1 spi message init()

o KEFEEY: void spi_message init(struct spi_message *m)

o INEEHIR: #WB1k— SPI message &40, TEZBESMIAWK transfer AT,
o 2%0PE: m:spi message FEAMFEH

e IR[EIE: T

3.2.2 spi message add tail()

BREERY . void spi_message add tail(struct spi transfer *t, struct spi message *m)

o INEEHHR: M SPI message HiRIN— transfer,

S5 EE
t: $5ME5MNEI SPI transfer 4544;
e m:spi message FEMIEE;

REME: T

3.2.3 spi_sync()

o KFFEE: int spi sync(struct spi_device *spi, struct spi_ message *message)
o INEEHER: Bah. HERF SPI BLENIETIEEM SPI messages

o SERIEA:

e spi, ¥EMAHFIN SPI %&;

e m, spi message XAHIEF, HPBFHFRIEER SPI transfer fAT,
[ ] i}g@{ﬁ' O, EEIjJ; /J\:_F O; 9&)”&0

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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4.1 RzIREIREIEH

IKEh47E tina/lichee/linux-5.4/drivers/spi/spidev.c, IttIXEIRE Linux WiZBEHH—1 spi-
dev @AREN, EFIFBIAR spi register driver() ;A SPI IXzh, HEFEAESLI SPI mes-
sage ¥iEIETE,

static int _ init spidev_init(void)
{

int status;

/* Claim our 256 reserved device numbers. Then register a class
* that will key udev/mdev to add/remove /dev nodes. Last, régistef
* the driver which manages those device numbers.
&/
BUILD BUG ON(N SPI MINORS > 256);
status = register chrdev(SPIDEV,MAJOR, "spi!, &spidev fops);
if (status < 0)
return status;

spidev _class/ = class create(THIS MODULE, "spidev");

if (IS ERR(spidev _class)) {
unregister chrdev(SPIDEV MAJOR, spidev spi driver.driver.name);
return PTR _ERR(spidev class);

status = spi register driver(&spidev spi driver);
if (status < 0) {
class destroy(spidev_class);
unregister chrdev(SPIDEV MAJOR, spidev spi driver.driver.name);
}
return status;

}

module init(spidev_init);

static void  exit spidev_exit(void)
{
spi unregister driver(&spidev _spi driver);
class destroy(spidev class);
unregister chrdev(SPIDEV _MAJOR, spidev spi driver.driver.name);

}

module exit(spidev_exit);

RN BEEXTNAY spi I£H12889 dts TN L spi FIEENEHREERER, EANEEEEWN T
.

IR © HiB2EREROBIRAR. RE—INF 14
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&spil {
clock-frequency = <100000000>;
pinctrl-0 = <&spil pins a &spil pins b>;
pinctrl-1 = <&spil pins c>;

pinctrl-names = "default", "sleep";
spi slave mode = <0>;
status = "disabled";

spi boardl@® {
device type = "spi boardl";
compatible = "rohm,dh2228fv";
spi-max-frequency = <0x5f5e100>;
reg = <0x0>;
spi-rx-bus-width = <0x4>;
spi-tx-bus-width = <0x4>;
status = "disabled";

};

T spi ITHISBMEREXBERABEENKRIA, XER spi board1@0 #MEHATEIMRI— spi
MigE,

e device type : ®RTIEEH; KB

e compatible : EETEEER;

e spi-max-frequency : MIREMRAINE;

o reg . MIZEHFF3H0AE

e spi-rx-bus-width i ¥ Mi& & H#H{TEIEIRENESEREY data FUBELANE
e spi-tx-bus-width : ¥MIEEFFHITHIES AR AN data #HIEL K
o status : MISEBVIRE;

7£ menuconfig (Device Drivers->SPI/'support) EMEEIE E User mode SPI device driver
support %EIi:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15
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.config - Linux/arm64 4.9.170 Kernel Configuration
> Device 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] Debug support for SPI drivers

*** SPT Master Controller Drivers ***
< > Altera SPI Controller
< = Analog Devices AXI SPI Engine controller
< > Utilities for Bitbanging SPI masters
< = Cadence SPI controller
< > DesignWare SPI controller core support
< > GPIO-based bitbanging SPI Master
< > Freescale 5PI controller and Aeroflex Gaisler GRLIB SPI controller
< = UpenCores tiny SPL
< > ARM AMBA PLO2Z2 SS5P controller
< > Rockchip SPI controller driver
< > NXP SC18I5602/602B/603 I2C to SPI bridge
< > Allwinner Al® SoCs SPI controller
< > Allwinner A31 SPI controller
== SUNXI SPI Controller
< > Analog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge driver
< = ¥ilinx SPI controller common module
< > Xilinx ZyngMP GQSPI controller

*** SPI Protocol Masters ***
<> User mode SPI device driver support]
< = spi loopback test framework support
< > Infineon TLEG62XE (for power switching)

< Exit > < Help> < Save > < Loadf>

4-1: spidev

WIFRREH Z EEEIWNXERZN/dev BR T A spidevX.0X=0~2) 1&&F, AJLUXT spi-
devX.0 #1TIEE#R{E, &AM Linux B+ spi TR : 7 tina/lichee/linux-5.4/tools B
T, BT T2

1| make spi

SAIGTE tina/lichee/linux-5.4/tools/spi/ F2H spidev_test AIMITXH, ENENBRXHFR
%R, BT T <RIanETTN :

1| /spidev_test -D /dev/spidevX.0

4.2 Slave R IKsHSEH

= E7E board.dts HMEMNHY SPI T RIZFECE spi slave mode = <1>,

4.2.1 Slave B#UE

A spidevl.0 &&AHI, KX 0~9 +EdE:

IR © HiB2EREROBIRAR. RE—INF 16
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@LWIIWER

XIHERR:. W
#define DEVICE NAME "/dev/spidevl1.0"
#define HEAD LEN 5
#define PKT MAX LEN 0x40
#define STATUS LEN 0x01
#define SUNXI OP WRITE 0x01
#define SUNXI_OP READ  0x03
#define STATUS WRITABLE 0x02
#define STATUS READABLE 0x04
#define WRITE DELAY 200
#define READ DELAY 100000
void dump_data(unsigned char *buf, unsigned int len)
{
unsigned int i;
unsigned char tmp[len*2], cnt = 0;
for (1 = 0; i < len; i++) {
if (i%0x10== 0)
cnt += sprintf(tmp + cnt, "Ox%08x: ", 1i);
cnt += sprintf(tmp + cnt, "%02x ", buf[il]);
if ( (i%0x10== 0x0f) || (i == (len -1)) ) {
printf("%s\n", tmp);
cnt = 0;
}
}
}
void batch rand(char *buf, flunsigned int length)
{
unsigned int i;
srand(time(0));
for(i = 0; 1 < length; i++) {
*(buf '+ i) = rand() % 256;
}
}
int main(int argc, const char *argv[])
{
unsigned int length = 0, test len;
char wbuf head[HEAD LEN] = {SUNXI OP WRITE, 0x00, 0x00, 0x00, 0x00};
char rbuf _head[HEAD LEN] = {SUNXI_OP READ, 0x00, 0x00, 0x00, 0x00};
char wbuf[PKT MAX LEN], rbuf[PKT MAX LEN], i, time;
int fd, ret;
test_len = 10;//send 10 numbers
if (test len > PKT MAX LEN) {
printf("invalid argument, numbers must less 64B\n");
return -1;
}
wbuf head[4] = test len;
rbuf head[4] = test len;
for (1 =0; 1 < test len; i++)
WRiFE © HELERRRHDBIRATE, RE—IF 17
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@LWIIWER

XAEER:

wbuf[i] = i;
printf("wbuf:\n");
dump data(wbuf, test len);

fd = open(DEVICE NAME, O RDWR);
if (fd <= 0) {
printf("Fail to to open %s\n", DEVICE NAME);

ret = -1;
return ret;
}
{//write
if (write(fd, wbuf head, HEAD LEN) != HEAD LEN) {
printf("W Fail to write head\n");
ret = -1;
goto err;
} else
printf ("W write head successful\n");
usleep (WRITE DELAY);
if (write(fd, wbuf, test len) != test len) {
printf("W Fail to write data\n");
ret = -1;
goto err;
} else
printf("W write data successful\n");
usleep (READ DELAY);
h
err:
if (fd > 0)

close(fd);

return ret;

4.2.2 Slave &z

A spidevl.0 &&AG, MR

#define DEVICE_NAME "/dev/spidevl.0"
#define HEAD_LEN 5

#define PKT_MAX_LEN 0x40

#define STATUS_LEN 0x01

#define SUNXI OP WRITE 0x01
#define SUNXI_OP_READ  0x03

#define STATUS_WRITABLE 0x02
#define STATUS_READABLE 0x04

#define WRITE_DELAY 200
#define READ_DELAY 100000

IR © HiB2EREROBIRAR. RE—INF
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%%

void dump data(unsigned char *buf, unsigned int len)
{

unsigned int i;

unsigned char tmp[len*2], cnt = 0;

for (i = 0; i < len; i++) {
if (i%0x10== 0)
cnt += sprintf(tmp + cnt, "Ox%08x: ", 1i);

cnt += sprintf(tmp + cnt, "%02x ", buf[il]);

if ( (1%0x10== 0x0f) || (i == (len -1)) ) {
printf("%s\n", tmp);
cnt = 0;

void batch rand(char *buf, unsigned int length)
{

unsigned int 1i;

srand(time(0));

for(i = 0; i < length; i++) {
*(buf + i) = rand() % 256;

int main(int argc, const char *argv[])

unsigned int length = 0, test len;

char wbuf_head[HEAD_LEN] {SUNXL, OP_WRITE, 0x00, 0x00, 0x00, 0x00};
char rbuf_head[HEAD_ LEN] {SUNXI_OP_READ;, "0x00, 0x00, 0x00, 0x00};
char wbuf[PKT MAX LEN], rbuf[PKT MAX<LEN], i, time;

int fd, ret;

test _len = 10;

if (test len > PKT MAX'LEN) {
printfi(*inval argument, numbess must less 64B\n");
return'-1;

wbuf head[4]
rbuf head[4]

test len;
test len;

fd = open(DEVICE NAME, O RDWR);

if (fd <= 0) {
printf("Fail to to open %s\n", DEVICE NAME);
ret = -1;
return ret;

{//read
if (write(fd, rbuf head, HEAD LEN) !'= HEAD LEN) {
printf("R Fail to write head\n");
ret = -1;
goto err;
} else
printf("R write head successful\n");

IR © HiB2EREROBIRAR. RE—INF
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XASER: W

err:

usleep (READ DELAY);

if (read(fd, rbuf, test len) != test len) {
printf("R Fail to read data\n");
ret = -1;
goto err;
} else
printf("R read data successful\n");

usleep(READ_DELAY);

printf("rbuf:\n");
dump_data(rbuf, test len);

if (fd > 0)
close(fd);

return ret;

\.\“'\“ﬂe
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@LW/MER
MXHEER: WE

5.1 AT =

5.1.1 /sys/module/spi sunxi/parameters/debug

BRINBERT debug A 1, RTHFEIRER.

(‘echo 255 > /sys/module/spi_sunxi/parameters/debug )

B THFRERYEIRE R,

5.1.2 /sys/devices/platform/soc/spil/info

I R RT LUFTENHERT SPI1 @EN—EL B4 RRES.

[cat /sys/devices/platform/soc/spil/info )

5.1.3 /sys/devices/platform/soc/spil/status

T R AR LATEN =i AT SPILBEN—EIEITREESR, SRS TEEE.

((cat /sys/devices/platform/soc/spil/status )

5.2 Hhlin)E

5.3 dts FIKBEERERERL

MK . £ board.dts FECE spi BY statue KKEA “okay”, BRZE5N Linux WIZEIAI spi
1EHIZSRERE, RIS FIRERSEERIR, THEHIREAEMAITHIZEFIM spi0.

EHESE:
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Auwiner
g X W&

o T 1. XMRE—MREHTERENE, MIGERMTHILE, BERXMEELEE
probe I, MMERITAIZE LA probe, BT spi K#iH dma BERFITHE, KE
dma £ menuconfig PEEHITH;

e FIE 2: 7% tina/out/d1-nezha/out/BF FHZ sunxi.dts H$TFF:

( find -name ".sunxi.dts" )

EXHERIINNHNT R, WEWNE spi @REEM.

o B 3: 7£/\l uboot FH| & &S fdt list spi* 5P EE dts, BEFERE SPI I (status =
“okay”) , WIREZ disable, MEJEE spi £ uboot ME&# disable ##T (—#& spi0 21RE
¢4 flash £/, spi0 27TE uboot FEEXFRE) -

5.4 SPI-Flash #iEZwGSE
MK . SASEHEBIER—,

o TR 1! BITHRBMUHE Bl norflash Afl, BEVIRIRAENLT, IEMIRE HE. XM
fRATLAEHIA TR R BT IRR. ERE, HE B BHIIIR,

o B2 WEhiAide HEKREEEE LA, BRI UMBMIAIXFEREFRIZER. —RERE
T EARITED,, EEANRNERSEE SPI S4RzHIE, ARFEEFNE SPI S&RERIRHF
MEESIESRTEEEES %, RAMEW I TENRTHE, XNIERUARE
HtER, UBIARXHERS E. MTD/E. SPI R&RshEHNIEHE A,
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,
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REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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