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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

AZhf s IXEn >4
Linux-4.9 Spi-sunxi;c
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

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 ¥i&&
SPI Device #g§ SPI 9MERIE&E

2.3 BERECENTR

2.3.1 device tree ECE 5 BH

EARED Sunxi BHFEEH, SPI THIBEIHHKBEHARE, BXFE&—1 SPI ITHIZIKE, iR
EWMPERESHIEM, FRIEEMNXENRIZEN: kernel/WizhkZds/arch/arm64 (32 IF &R
arm) /boot/dts/sunxi/CHIP.dtsi(CHIP A& S, % sun50iwl0pl F), FHEE SPI1
ms, WF:

spil: spi@05011000 {
#address-cells = <1>;
#size-cells = <0>;
compatible =gf@ltwinner;sun50i-spi" p//EAMI%E, BFIRNFIZELE
device type = "spil";//i&& T &N
reg = <0x0 0x05011000 0x0.0x1000>;// /5 Fa:00E
intenfupts = <GIC SPI 13| IRQ TYPE LEVEL HIGH>;//&4rhlfS. s
clocks = <&clk pll periph@>,<&clk spil>;//i&#&{ERAVEE
clock-frequency = <100000000>; / /=258 Ehii=
pinctrl-names = “default", "sleep";//iZHIZsERBIPInIZATR
pinctrl-0 = <&spil pins_a &spil pins_b>;//i=6I23E A pinfEEE
pinctrl-1 = <&spil pins_c>;/ /#6288 ERMpinfEE
spil cs_number = <1>;//#=fIZEcshlE
spiliics bitmap = <1>;/*4Cs0- Ox1; csl-0x2, cs0&csl-0x3. */
statush= "disabled"; #A=HIZs 25 fEEE

}i

£ Linux-5.4 fRAAZP, 5 Linux-4.9 AZEEEHEITFER, TEET clock f dma BEE
k:

spil: spi@4026000 {
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-spi";//E{FiigsE, AFRAIEENLE
reg = <0x0 0x04026000 0x0 0x1000>; //i&&ET AW
interrupts-extended = <&plic® 32 IRQ TYPE LEVEL HIGH>;//Z4LrhlifsS. rhifzEs)
clocks = <&ccu CLK PLL PERIPHO>, <&ccu CLK SPI1>, <&ccu CLK BUS SPI1>;//i&#& (M
BB e
clock-names = "pll", "mod", "bus";//i&&{ERAMBTEZR
resets = <&ccu RST BUS SPIl>;//i&&Mresetidsh
clock-frequency = <100000000>; / /=25 HIAT sz
spil cs _number = <1>;//{=f|2EcshilZi=

spil cs bitmap = <1>;/* csO- Ox1; csl-0x2, cs@&csl-0x3. */

IR © HiB2EREROBIRAR. RE—INF 3
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dmas = <&dma 23>, <&dma 23>;//#EHI2EANdNsEES
dma-names = "tx", "rx";//EHIBERBESININEF
status = "disabled";//#zHIZR B S ERE

}

RNT1E SPI BAWRMBHXHSE—1 SPI 54128, FEEE Device Tree HHY aliases T
FE— SPI T EIEERZ:

aliases {
soc_spib® = &spi0d;
soc_spil = &spil;
g

BT NFRIE “spi” MESRSHET, £ SPI SLIKEhiEFHAILUE

EREGREN N SPI $=hIZRMEF RS, MMXHIE—1 SPI 2423,

iT of alias get id()

HAPW#ZA 7 Linux-4.9 B9 spil pins a, spil pins b BB E X4 #&2E AN kernel/linux-

4.9/arch/arm64 (32 & arm) /boot/dts/sunxi/xxx-pinctrl.dtsi,

BAECEN IR

};

};

};

spil pins a: spil@® {

allwinner,pins = "PH4", "PH5", "PH6";

allwinner,pname = "spil sclk", "spil mosi",
"spil miso";

allwinner, function = "spil"™;

allwinner,muxsel = _.<2>;

allwinner,drive = <1>;

allwinner,pull & <0>;

spil pins b: spil@l {

allwinner,pins = "PH3";

allwinner,pname = "spil €s0";

allwinner, function = "spil";

allwinner,muxsel = <2>;

allwinner,drive = <1>;

allwinner,pull =SS1Spllaoml® CS should be pulled up

spil pins c: spil@2 {

allwinner,pins = "PH3", "PH4", "PH5", "PH6";
allwinner, function = "io disabled";
allwinner,muxsel = <7>;

allwinner,drive = <1>;

allwinner,pull = <0>;

AtZARZEH Linux-5.4 B9 spil pins a, spil pins b BWEAERE N TR

spil pins a: spil@0 {

pins = "PD11", "PD12", "PD13";
function = "spil";
drive-strength = <10>;

IR © HiB2EREROBIRAR. RE—INF
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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 {
pins = "PD10", "PD11", "PD12", "PD13";
function = "gpio in";

};

2.3.2 board.dts BtEiiEA

board.dts BFREE—IMREFAREERUNEENM T (W0 demo 1k, demo2.0 iR,
verl /&%) , EENEEEESBE LEM device tree BUARREEE.

board.dts BIE&1Z 9/device/config/chips/{IC}/configs/{BOARD}/board.dts, E SPI1 &Y
BRENT:

(0 3588
7£ Linux-5.4 MZhRAH3 board.dts iEEM T g, FEXRAANRAES, €A “&” FS3IATHR.

&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 = Ydisabled";

spi boardl@0 {
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

AE, MREMEHA spislave 121, 358 spi slave mode = <0> {EA: spi slave mode =
<l>,

spi_boardl XE—LrRIEESE, 0.

e spi-cpha #0 spi-cpol: EZ& spi FIEFMEHIET.
e spi-cs-high: E2E cs 5|HESURSEIAYEF,

IR © HiB2EREROBIRAR. RE—INF 5
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spil pins a, spil pins b . spil pins ¢ BWEAEREIN TR

spil pins a: spil@® {

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
};

spil pins c: spil@2 {
allwinner, function = "gpio in";

allwinner,muxsel = <0>;
drive-strength = <10>;

}

pins = "PD11", "PD12", "PD13","PD14", "PD15"; /*clk mosi miso hold wp*/

allwinner,pins = "PD16", "PD11", "PD12", "PD13","PD14", "PD15";

2.3.3 menuconfig E2&i5#EH

EHSTHRHENAZ linux B F, 1T make ARCH=arm64 menuconfig(32 fiI& %A make

ARCH=arm menuconfig) # N EETRE (Linux-5.4 RIZRAHIT:

fig), HRUTTERF

%1% Device Drivers ETUENF—RECE, W TEFIT.

./build.sh menucon-

WRINFE © HRB2ERRRNERAR. RE—IF
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.config - Linuxgarm 4.9.116 Kernel Configuration

Linux/arm 4.%.118 Kernel Configuration
Arraw keys navigate the menu. =Enters selects submenus ---= {or empty submenus ----]. Highlighted
'Lgt\:c_rs arg hotkeys. Pressing =v> includes, <M= n:ci;lul_ins,_d'b modularizes features. Press <Esce<Esce
to a:{{t, <= for Help, =/= for Search. Legend: [*] built-in [ ] excluded =M= module = = module
capable

[*] Patch physical to wirtual translations at runtime
tenaral setup - --m
[*] Enable loadsble module support ---=
[*] Enable the bleck Llayer ---=
System Type «-->
Bus support ---m=
Kernel Features ---=
Eoot options ---=
CPU Powar Management - --
Floating point esulation
Userspace binary formats
Power management optians
[*] Metworking support  «--=
Device Drivers =--
Firmeare Drivers
File systems ---=
Z-Zgrna-l h.al;k'ing
Security options ---=
cryptegraphic AP ---=
Library routines ---=
Virtualization

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

2-1: Device Drivers BR& &I

1% SPI support &0, HNTF—REE, 0 TEFR.

WA © BSEERERHERAE. RE—TF 7
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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, FiEFEHIERIZHNZ, WAIRmIFMIER, N TEFIT.

WA © BSEERERHERAE. RE—TF 8
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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 AREMDN=1TER, A TFEFIT.

WA © BSEERERHERAE. RE—TF 9
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spi S L IRaNRE

& 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 10
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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,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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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,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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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()
o KEFEY:int spi register driver(struct spi_driver *sdrv)

o INREHEIR: JEM—1 SPI&EIREH,
o BEHER:

e sdrv, spi_driver £EpFEsE, HFAEST SPI iR&RRIR. probe FZOESR.
o R[EE: &[] 0 KRR, REEMERTKK,

3.1.2 spi unregister driver()

o R¥FEE: void spi_unregister driver(struct spi_driver *sdrv)
o IfREHEIA: EH— SPI &&=,

o SHHEA:

e sdrv, spi driver K& IEH, EHPEET SPIIRENATR. probe FHEORE S,

o RE|E: T

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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3.2 #iEfLEEDO

SPI R&IXENEA “struct spi message” [ SPI 24EREE /0, —1 spi_ message £
BT —MREFY, 8—MEEWIE spi_transfer, X#5E SPI B&REHFRTHRIT—
MNEFHFES. AREEFANIIELIT BFEFRNTIEE, NTR—HIBERNAES, A
SFXAALTHEEFFHEEHTAEITRE, REGF, Z&REERTUIIZINZE—T message, M
XBF E—1 message ®EHELIET, WFHZIM—TMFRENAEERY, tLBERIERNALE—R

message FHIER,

spi_master spi_message

W

bus_num gueLe

IEE!IHEEEH!EII
queLs

L

queus

oTYeTY

PToyTe]

transfers

transfers

complate()

complete{)

*tx_buf

3-1: Linux SPI #3E(ZiME

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;
u8 bits per word;
ulé delay usecs;

u32 speed hz;

IR © HiB2EREROBIRAR. RE—INF
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struct list head transfer list;

}i

struct spi message {
struct list head transfers;
struct spi device  *spi;
unsigned is _dma_mapped:1;
void (*complete) (void *context);
void *context;
unsigned actual length;
int status;
struct list head queue;
void *state;

3.2.1 spi message init()
o RFFEE: void spi_ message init(struct spi message *m)
o INEEHIR: #)WB1k— SPI message &19, TEBBESMIAWK transfer AT,

o BHUHAA:
e m:spi message XEFFEE
o R[EE: T

3.2.2 spi/message add tail()

o KFFEE: void spi message add/tail(struct spi_transfer *t, struct spi_ message *m)

o INEEHEAR: M SPI message HAINI— transfer,

o SEEAE:

o t: ¥EMAEFHME SPI transfer 45145;
e m:spi message XE IS

o REIE: &

3.2.3 spi_sync()

o REUFREL: int spi sync(struct spi device *spi, struct spi message *message)

WRAFRE © BseEREROERAE. RE—TNF
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XASER: W

o INEEHIR: BEh. HHFFF SPI BANETISEM SPI messages

o SEPA:

e spi, EMHFIRY SPI I8HE;
e m, spi message XERAIEF, HHPBRFLIEMN SPI transfer AT,

° ﬁ@ﬁ: O, EEIjJ; /J\:_F 0: 9&)”&0

R
\‘\“’“‘ﬂe

WA © BSEERERHERAE. RE—TF
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@LWIMIER
: KRER: W

4.1 RzFEEREH!

IKEh X1 drivers/spi/spidev.c, HHIREHIE Linux NiZBHH— spidev @AKEN, HAiE
FAIAFA spi register driver() ;¥ SPI i¥zh, FEEAELI SPI message #IBHNIRXE,

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, register
* 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 = cliass 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);

FEREEEXTNA spi 612889 dts TiINL spi FIEEFMNEREEHER, BEANEEESEIW T
.

&spil {
clock-frequency = <100000000>;
pinctrl-0 = <&spil pins a &spil pins b>;

IR © HiB2EREROBIRAR. RE—INF 17
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};

pinctrl-1 = <&spil pins c>;

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

spi boardl@e {
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";

};

T spi ITHISBHEREXEFABEENKR, XER spi_board1@0 #EIATEIAI— spi
Mig,

e device type : RRIKFHIKE;
e compatible : REHILEMEE;

e spi-max-frequency : MIZEIRAMNE;

o reg : MIRERIZFFasML;

e spi-rx-bus-width: XfMIEEHITEIRIRENETERHN data #BIEZE
e spi-tx-bus-width : XMIZEFHITIIES NEIEARY data #EL M

e status : MIEERHIURE;

7£ menuconfig/ (Device Drivers->SPI support) EMEEE £ User mode SPI device driver
support %I,

WA © BSEERERHERAE. RE—TF
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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 19
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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 20



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

N O U W N -

el
B W N~k O O o

@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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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);
err:

if (fd > 0)

close(fd);

return ret;

}

4.2.3 Slave A8 & Mhx
4.2.3.1 IFIREERE

4.2.3.1.1 BEHHFIE KUIEISERMRT RIREBEIFE, —RMM master, —3RH# slave,

¥ MASTER 5 SLAVE By SPI1 B9 CS./ CLK &ZEZFXINEZER, MASTER B9 MOSI ##
SLAVE #§ MOSI, MASTER By MISO #% SLAVE By MISO, /IR LML,

4.2.3.1.2 Menucenfig 19 menuconfig B CONFIG SPI SUNXI 5 CON-
FIG SPI SPIDEV, 4l FEFfT.

WRINFE © HRB2ERRRNERAR. RE—IF 23
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---= (or empty submenus ----). Highlig etters are hotkeys. Pressing <Y= 1in
mnd: [*] built-in [ ] excluded =M= module = = module capable

-B-_SPI support]

[ Dehug suppurt for SPI drivers

=x= SpT Master Controller Drivers *==
tltera SPI Controller

tnalog Devices AXI SPI Engine controller
Utilities for Bitbanging SPI masters
Cadence SPI controller

DesignWare SPI controller core support
CPI0-based bitbanging SPI Master
Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller
OpenCores tiny SPI

LRM AMBA PLB22 SSP controller

Fockchip SPI controller driver

NXP SC18ISE02/602B/603 I2C to SPI bridge
L1lwinner Al® SoCs SPI controller
L1llwinner A31 SPI controller

¥ SUNXI SPI Controller

1K P ontroller
tnalog Devices AD-FMCOMMS1-EBZ SPI-I2C-bridge drive
¥1linx SPI controller common module

¥1linx ZyngMP GQSPI controller
#%% CPT Protorn]l Masters ®%%
| <*=  |ser mode SPI device driver suppurt
= = -pl loopback test framework suppor
< > Inflne%mwer 5w1ti ‘

4-2: menuconfig

VoW WM W WY

L
L
L
L
L
L
L
L
L
L
L
L
o
ol

L
L
L
L

VoW

4.2.3.1.3 DTS I&&WMEKR: device/config/chips/xxx(t507)/configs/xxx(demo2.0)/board.dts,
I’J\\jJu LX-F-D TN .

spil: spi@05011000 {

pinctrl-0 = <&spil pins_a &spil pins_b>;

pinctrl-1 = <&spil pins c>;

spi_slave mode = <0>;

status = "okay";

spi boardl {
device type = "spi boardl";
compatible = "rohm,dh2228fv";
spi-max-frequency = <30000000>;
reg = <0x0>;
spi-rx-bus-width
spi-tx-bus-width

<0x1>;
<0x1>;

};

7E: spi slave mode = <0> JJ Master BigE; spi slave mode = <1>, /4 Slave B2&

WA © BSEERERHERAE. RE—TF 24
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4.2.3.2 it

23&E Master 1 Salve B9 DTS, HERFHMNNEH, 1KEE M4,

4.2.3.2.1 Slave Slave IHHiT F58n<, $T7F Slave BUIRAITED, XiFrAILUBEIRTRIEL
1o

((echo 4 > /sys/module/spi sunxi/parameters/debug )

4.2.3.2.2 Master RXEFMHXBEIFB slave test.c, BEIMIAX Y slave test,
slave test £ \ Master H,

./slave test <n>
//n AMWIRRE, BIATEAL

4.2.3.3 WiALER

Maset source data 1 target data ¥JENEUE—EL, . BIZRAEMNI &,

W write head successful

W write data successful

source data:

Ox00000000: 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a b5a
0x00000010: 5a 5a 5a 5a 5a’5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a
R write head successful

R read data successful

target data:

0x00000000: 5a 5a 5a 5a,5a.5a 5a 5a 5a 5a 5a 5a 5a 5a 5a b5a
0x00000010: 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a 5a
slave function [PASS]

4.2.3.4 HEHBLEA

BAEUBERMEEINE, BREMLE, FELIZE 5 1 byte BURIFIEX, HEAMT:

%5 1 1> Byte: #2{Ef3

SUNXI _OP WRITE 0x01
SUNXI_OP_ READ 0x03
/ /#5248 Fmaster

%5 2~4 1> Byte: #tifit (2 ESfithit)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 25
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%6 5 44 Byte: KE (KEZEXR/)F 64Byte)

4.2.3.4.1 #;‘éf’ﬁﬂiﬁb[l E)“u&ﬁﬁ]%i?%lig*ifﬁ, %F‘ E'Tfj::ﬁ}g: T:Edrivers/spi/spi—sunxi.c
Msunxi spi slave handle head BKIEXHRANNNER <X N AV {E BRI %X

if (head->op code == SUNXI OP WRITE) {

sunxi_spi slave cpu_rx_config(sspi);

} else if (head->op code == SUNXI OP READ) {
sunxi spi slave cpu tx config(sspi);

} else {
dprintk(DEBUG_INFO, "[spi%d] pkt head opcode err\n", sspi->master->bus num);
ret = -1;
goto errl;

4.2.3.4.2 MU RETFE % 2~4 1 Byte WU ZRATFREEREEREFHE, EFEXINR
T:Edrivers/spi/spi—slave—protocol.hEF‘ES(, ﬁﬁ}j g?ﬁ'lﬁ%; %fﬁ Byte

((#define STORAGE SIZE 128 )

4.2.3.4.3 KE SREEHEKEZEXR/NTF 64Byte, BT SPI RX/TX B9 FIFO £&F K/
7 64Byte, ATHIEIRENAE—IRISE LA MNEENIESH buf HH, —XEBERKE/)
F 64Byte, MR ERE KT 64Byte $iE, A9 Z RS 1TEH, IR IFMERI,
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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 )
BNElT AR E B

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

T R HR LITENHER] SPI1 @Emn—EEGFRRER,

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

LTSGR LUTENR AT SPILBEN—LETRESER, BEEHSBNETFRE

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

5.2 ¥{al7£ UBoot #fEH SPI1

B#l Uboot F SPI BX#HEMAEMAY SPI 20, W1 SPI1/2 &, EAFMEBTEIREMFR

IR REFTFECE,

Z<f51LL R528-evb2 i#1T#iEA, 7£ Uboot R SPI1 {FEAMUTEDN, EftikFrlUSE(E

%

WRAFRE © BseEREROERAE. RE—TNF
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5.2.1 1EEWELE BN
o TEXIRAY SoC KIKEWXHH I SPI Controller 58

in.arch/arm/dts/sunsiWZGpl-soc-system.dts

spil: spil@4026000 {
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-spi";
device type = "spil";
reg = <0x0 0x04026000 O0x0 O0x300>;

o TEXNBIRFIKEMAFF A SPI T=H Pinctrl (58

in configs/evb2/uboot-board.dts

&spil pins a {
allwinner,pins = "PB11", "PB10", "PB9";
allwinner,pname = "spil sclk", "spil mosi", "spil miso's
allwinner, function = "spil";
allwinner,muxsel = <5>;
allwinner,drive = <1>3
allwinner,pull = <0>;

};

&spil pins b {

allwinner,pins = "PB12", "PB8", "PBO";

allwinner,pname = "spil cs@", "spil hold", "spil wp";

allwinner,function = "spil";

allwinner,muxsel = <5>;

allwinner,drive = <1>;

allwinner,pull = <1>; // only €S should be pulled up
18

&spil pins ¢ {
allwinner,pins = "PC2", "PC3", "PC4", "PC5",
"PC6", "PC7";
allwinner, function = "gpio in";
allwinner,muxsel = <0>;
allwinner,drive = <1>;
allwinner,pull = <0>;

1

&spil {
clock-frequency = <100000000>;
pinctrl-0 = <&spil pins_a &spil pins_b>;
pinctrl-1 = <&spil pins c>;
pinctrl-names = "default", "sleep";
/*spi-supply = <&reg dcdcl>;*/

spi slave mode = <0>;
spil cs number = <1>;
spil cs bitmap = <1>;

status = "okay";

IR © HiB2EREROBIRAR. RE—INF
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L J

5.2.2 Uboot Bd&

#1E T — Uboot 5<% (sunxi sspi) AFMiX SPI #iEl k. FEELEXHHITHUTEE

JE_ I%\

in sun8iw20pl evb2 defconfig

((CONFIG CMD SUNXI SSPI=y )

5.2.3 Mhdsh

EHRIF uboot HRE G, EIRF _LFEE SPI1 89 MOSI/MISO 5|, {#H sunxi sspi fp<#
FEIREIR & i

o FEHERE]

=> sunxi sspi 1:0 32 12345678
SPI SEND:
12345678
SPI RECV:
FFFFFFFF

o fEEfE

=> sunxi_sspi 1:0 32 12345678
SPI SEND:
12345678
SPI RECV:
12345678

A LUERIRERE SPI1 MWCARIE—3, EIFNtES

¥ % sunxi_sspi s LBIEERTUERN sunxi sspifFH]

5.3 & lia)R

5.3.1 dts FIKBEFERERNEN

IR 7E board.dts FECE spi BY statue K& “okay”, {BRE/Z5N Linux RZENLZIN spi
1THIZRRERE, AR FIRERSEERIR, THEHIREAEMAVITHIZEFIM spi0.
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FHESE:

o I 1. XFME—REHTEREWE, MNIGTERHTHNILE, EEXMEEFEEE
probe B, MMSRIRAVIEETE probe, EINXT spi KFiEY dma ERFITHE, KE
dma 7£ menuconfig RESHITH;

o FIE 2! 7 out/HR FHEZE sunxi.dts HITFH:

( find -name ".sunxi.dts" )

EXHEREFNNHNT R, REWNE spi @GEEM.

o U8 3. 72/l uboot ZEHI&i@ET fdt list spi* epSEE dts, BEFHE SPI BTN (status =
okay "), SNREZ disable, MATAE spi 7 uboot FE&# disable ## 7T (—Hf% spi0 &R
¢4 flash /A, spi0 R7E uboot MERXFE) -

5.3.2 SPI-Flash #iEZHE=E

HERR . EASREHIES -

o ZR 1. HITHRAMEHE, Lnor flash A, BEMHREMERY, IEMIRT HE. XM
RATLUEHIA FARIR RS EZ 5 IIRN. 577, HE BRI BEIhR,

o 2 WEpiEt. HEERIBEEEERA, BRAIUMEBMIFIXFREFRIZREN. —REKE
FTHEIEITED, EEANNERTGEE SPI S4RchbE, ABREENE SPI SAIRTNNIIE T FK
MEHIESAES RTENBIER S —5,/ RAMEW NI TERIRT HIE, XNIERUAREE
HthEx, UBIASXGRSAE. MTD B, SPI B&RchERIER B R,
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

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

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

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

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
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