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1.1 XHEfET

IT48 SPI IRIRNERGE, BEALXAGER,

1.2 BiRRE

SPI #RIRAVIRTHFF A& /43P A 5o

2]

1.3 E8AE

R 1-1: EAF@mYIR

PR AVERTS IREp

D1-H Linux-5.4 spi-sunxi.c
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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
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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 ARV N B REENHI&EHILE
reg = <0x0 0x0402600070x0 0x1000>;  //i&&E T S@Nk
interrupts<extended = <&plicO® 32 {IRQ TYPE LEVEL HIGH>;//Z4Lrhlis. Fhifesl
clocks = <&ccu CLK_ PLL PERIPH®>, <&ccu CLK SPI1>, <&ccu CLK BUS SPI1>;//i&#{#FH

S]iNgz
clock-names = [pUL", \"mod™, "buS";//i&&EAMBTEZR
resets = <&ccu RST BUS, SPTI15;//i&& M resetish
clock-frequency ='<100000000>; / /= 25HYET shiT==
spil cs number = <1>;//{ZH|28¢sHIEE
spil cs bitmapf=r<l>;/* cs0f Ox1; csl-0x2, cs0&csl-0x3. */
dmas = <&dma 23>, <&dma 235;//iZHIZSEANdNsIEES
dma=hames = "tx", "rx";//zHISRERBES NS F
status, = "disabled"; /45 HIZR S FEE

}i

AT E SPI RAXBpBHARXDE— SPI i£Hl28, FEE Device Tree Y aliases TTmH
RE— SPI T HiEERNZ:

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

B AFERTE “spi” IMESRSHEF, £ SPI 2EIBIEFH A LUET of alias get id()ER
HBEREXXIR. SPI IZHIBSNEF RS, MMXFIE—1 SPI =428,
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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 BIE&12 4 tina/device/config/chips/d1-h/configs/nezha/board.dts, EH SPI1 &Y
BEARENT:

&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";

};

WMNRE(FEHA spislave 181, & spi Slave mode = <0> {82 spi slave mode = <1>;
spi B&RIEINBFSTERIBIZE clock-frequency i N{RAEIEEAIEIE;
status FARKRTES B AILER;

spil pins a. spil pins b . spil pins ¢ BWEFKEEI FAR:

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

}

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

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

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

EmLITPHHNAN tina RER, —RIETUTaH<#HTT menuconfig FEE:

source build/envsetup.sh ----EfBtinalfiEZE
lunch ----1%&#d1-h_nezha
make kernel menuconfig ----#EANAZEBEERE

HIZLU TS BI2E, 1%£#F Device Drivers IUHNT—RECE, W TEFIR:

config - Linuxgdarm 4.9.116 Kernel Configuration

Linuwx/a t

9,118 Kernel Configuration
Arraw keys navigate the menu. =Enter> selects submenus ---= (ar empty submenlses --=].% Bighlighted
letters are hn'tlcm_,ls. Prn:::i.ng = :inctudn:_,. bz nxcludus, = modularizes features.  Press <Escs<Escs
to exit, <i= for Help, =/= for Search. Legend: [*] built-in [ ] exglided sH=gicdule = = module

capaole

[#] Patch physicalptopvirtual translatiod® at runtime
enarallsetun - - -=
[*] Enable loadsble module support| ---=
[*] LAable the bleck layer - @
SyEtem Type g&- -~
Fus support  ---=
Kernel FeaTURES . ---=
oot optil@ns | -
CPU Powar Managasent (seo=
Loating | poimt esulsticn
serspacé bimary farmats
Power management optians
Metwarking Support
Deyice DEIVErs ===
irmware Drivers
File systems ---=
‘ernel hacking - .3
Security options - --m=
Lryptegraphic aPT  ---=
Library routines ---=
[ 1 virtealization

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

2-1: Device Drivers B2& %N

1%8#% SPI support &I, HANT—RECE, WTFEFR:

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&RISPIZHISRIKENILED
F— spi-sunxi.h // ASunxiFEMSPIIEHIBEMNEN T —LR. HIBLH

2.5 IXTHEZRNTAR

Linux # SPI AREMDN=1TFR, MNTEFR:

WA © BSEERERHERAE. RE—TF
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spi S L IRaNRE
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O %
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& 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 & EMEO

O X% include/linux/spi/spi.h, FEEE spi register driver 5 spi unregister driver
20O, Hihsad 7IREEMB SPI &&IRsIHZA 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()

BREE A int spi register driver(struct spi_driver *sdrv)

IheEetEiR: JEM—1 SPI i &IKEf.

SEER:

sdrv, spi driver £EWIEE, HPEET SPI kBB, probe FEOER.
REME: R[E] 0 FRIRATH, REIEMERRKK.

3.1.2 spi unregister driver()

o KEFEY: void spi_unregister driver(struct spi_driver *sdrv)

o IhgEHEAR: FEH— SPI R&IELE,

o BHEAA: sdrv, spi driver XEWIEF, HHPEET SPIIKEMNBFR. probe FZOES.

o R[EIE:

3.2 HHEEEEO

SPI & &RENfER “struct spi_message” [ SPI B4&iEXKIETS /0. —1 spi_message F&
BT —MEERY), 88— ME{ERIE spi transfer, X 5@ SPI B&REFHETHHRIT—
MEFHFES. AREEFANIIIRIT B EFRNTIEE, NTFR—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_master spi_message

spi_message

bus_num queLe > queLe > queus

transfers ;- transfers - transfers

|
complete(] | complete{) complete(]
|
|
" | .
I

|

*tx_buf e o *x_buf

...... I
Y N =
— quewue — v -

3-1: Linux SPI #3EZiME

i transfer B H1E spi.h &

spi_message #

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

dma_addr t
dma_addr_t

unsigned

tx _dma;
rx_dma;

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
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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 REFER: void spi message init(struct spi message *m)

o INEEHEIR: #WB1L— SPI message &y, FERBFEMAIHBNK transfer AT,

o BEHEA: m:spi message BRI

o R[EE: T

3.2.2 spi message add tail()

o RFFEE: void spi message add tail(struct spi transfer *t, struct spi message *m)
o INEEHEIR: @ SPI messagé H7HRIN— transfer,

SRR

t: IEMFAIME] SPI transfer £5#4);

e m:spi message FEWIEE;

REME: T

3.2.3 spi_sync()

o REUREL: int spi sync(struct spi device *spi, struct spi message *message)
o IhEEHR: Brh. HERF SPI RN IETISER SPI message.

o SENIHER:

e spi, ¥EMAHAIN SPI %&;

e m, spi message XBAIEET, HHPBEFAIER SPI transfer AT,
o R[EE: 0, AN, /NF 0, KK,

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, re@¥Stef
* 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(sSpidev 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);

FINEEZEXTNE spi I£HI238Y dts T LE spi FIREFRFERER, BEMNEREEEWN TR
.

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";

+

}i

T spi IFHISBIEREXEFABEENKRIR, XER spi_board1@0 #MEHATEIAI— spi
Mig,

e device type : TRI&KEH; £E

e compatible : IREHLEMSE;

e spi-max-frequency : MIEEMRAIMNEK;

e reg : MIREMIEFESHIAL

e spi-rx-bus-width: IFMIZEFHITEHIRIRENBIERR data #IEL N
o spi-tx-bus-width': ¥ MIEFHITEIES NBIEFH data FIEL MK
e status : MISEBVIRE;

7£ menuconfig (Device Drivers->SPI support) E@EEIE E User mode SPI device driver
support &I ;

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

WIFRRE G 2 BSTEIWXHERSEN/dev BRT AT spidevX.0(X=0~2) i&&, ALY spi-
devX.0 #1715 #1E, E&EMEA Linux B8 spi THA: 7f tina/lichee/linux-5.4/tools B&
BTN RS

1| make spi

— r 4

SAJGTE tina/lichee/linux-5.4/tools/spi/ F2H spidev test AT, ENEIWIEXHEZR
SZifh, BT T e < RIENE# TN :

1] /spidev test -D /dev/spidevX.0

4.2 Slave &=IVIKEHSE A

£ board.dts FHEMAY SPI T RIKEAE spi slave mode = <1>,

4.2.1 Slave B#iE

A spidevl.0 &&NF, &KX 0~9 +MEUE!

IR © HiB2EREROBIRAR. RE—INF 16
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#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



61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

OO Ul WN =

e e
O W N =R O O

@LWIIWER
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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 JEEIE

L spidevl.0 &&AHI, AR

#define DEVICE NAME "/dev/spidev1.0"
#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)

IR © HiB2EREROBIRAR. RE—INF
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{
unsigned int i;
unsigned char tmp[len*2], cnt = 0;

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

, 1);
cnt += sprintf(tmp + cnt, "%02x ", buf[il]);

if ( (i%0x10== Ox0f) || (i == (len -1)) ) {
printf("%s\n", tmp);
cnt = 0;

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

unsigned int i;

srand(time(0));

for(i = 0; i < length; i++) {
*(buf + 1) = 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 LENJs, "1, time;

int fd, ret;

test len = 10;
if (test _len > PKT MAX_LEN) {
printf("inval argument, numbers/ must less 64B\n");

return -1,
}
wbuf head[4] = testulen;
rbuf_head[4] = test len;

fd = open(DEVICE NAME, 0 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");

usleep (READ_DELAY);

IR © HiB2EREROBIRAR. RE—INF
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err:

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;

»\*“Nea
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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 THFREIEIRIE S,

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

T R ET LT EN M 280 SPI1 @Em—LiEf B IRER.

((cat /sys/devices/platform/soe/spil/info )

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

T R AR LETEN L 2450 SPI1 @Em— s TRAER, SEEISEN&STESRE.

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

5.2 Hhlin)&

5.3 dts FISEFRERER

MK . 7E board.dts FECE spi B9 statue REA “okay”, ERB5N Linux RIZENAI spi
EHIZSRMERE. MR FIEEIRSEEGIR, TREBIRMEREMAIEHIZSFI0 spi0.

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

o 1B 2: 7T tina/out/d1-h-nezha/out/B R FiEZ sunxi.dts FHITF:

(find -name ".sunxi.dts" )

EXHEHRINNNT R, WEWNE spi B@REEN.

o $IE 3. 7E/)\Wl uboot ZHI&i@EIT fdt list spi* S EE dts, 2EFHEE SPI TN (status =
“okay”) , WIREZ disable, MEJAE spi £ uboot FMEE# disable ##T (—#& spi0 S1RE
¢4 flash £/, spi0 27TE uboot FEEXFRE) -

5.4 SPI-Flash #UEZEmEE

EFMR: EASEHBIER—E

o ZB 1! BITHRAMHE, L nor flash A, BEVFREMERL, SEMIRTE HE XM
&7 LUIEHIA T RIS TSI IRRN. E4E, HEERABHIIIH,

o B2 WEhiAids HXKREEEELLIRA, B UMEMIAXFEREFRIRERN. —RERE
FTFEIRETED, B5 ANNEEEEE) SPI B4 RchibiE, ARRERENE SPI S4IRTNNIRLHK
MEIESIESRTEHEE 3 RAMBW M TEMRT HE, XNIERUARE
HER, UARXHERSAE. MTD B. SPI R4&RENIESHE R,
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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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