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1.1 XHEfET

IT48 SPI IRIRNERGE, BEALXAGER,

1.2 BIRRE

SPI #RIRAVIRTHFF & /43R A o

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 2F[ spi =88 25T IhRE:

EWNTRFPBTED,

T HF 5 METHIRIER,

% #F master # slave WHEIE, |
4 cs B iEgiE. w

8bit TEM 64 FT fifo FE,

cs M clk MMM AT ELE,

Z#HHER DMA,

Z MR EE.

HEEF=ZIFRAN io IFE 100MHz,

¥ 3 4. 4 4 SPI #1,

S RIE BT TEEEMIK: 0~32bits,

%#F Standard SPI/Dual-Output/Dual-input SPI/Dual i/O SPI/ #1 Quad-Output/Quad-
Input'SPI,

2.2 HERENE

2.2.1 BHARNIE

x 2-1: BHERIE

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

2.2.2 BFEARE

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

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

SPI Master SPI ¥ig&#&
SPI Device #g SPI MBI

2.3 BERECENTR

2.3.1 device tree EdE 5 BH

EARER Sunxi BEHFEEH, SPI THIBRNHKBE AR, BXFE—1 SPI ITHISRKH, EiL
BEWHRESIHEM, FRIEENXXHNEREIZEN. kernel/Rizhk4/arch/arm64 (32 iiF&H
arm) /boot/dts/sunxi/CHIP.dtsi(CHIP A AR S, %0 sun50iwl0pl F), ¥FHEE SPI1

ﬁ'ﬁm ) ﬁl]—F Q
&
spil: spi@05011000 {
#address-cells = <1>;
#size-cells = <0>;
compatible =gf@ltwinner;sun50i-spi" p//EAHIEE, FHTIRFIEEHLE
device type = "spil";//i&& T &N
reg = <0x0 0x05011000 0x0.0x1000>;// /5 Fa:00E
intenrupts = <GIC SPI 13| IRQ TYPE: LEVEL HIGH>;//@E%irlifi=S. HkizEsl
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 = <&8pil pinsgc>;/ /IEHISRERBIpinIGLE

spil cs_number = <1>;o//i=fI2EcshliE

spiliics bitmap = <15 /*4Cs0- Ox1; csl-0x2, csB&csl-0x3. */
statush= "disabled"; #A=HIZs 25 fEEE

}; 6\/

£ Linux-5.4 fRASWZP, 5 Linux-4.9 AZEEEHETFER, TEET clock f dma BEE
k:

spil: spi@4026000 {
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-spi";//E&ri&E, ATRMFIGEHEE
reg = <0x0 0x04026000 0x0 0x1000>; //I&&E T LB
interrupts-extended = <&plic® 32 IRQ TYPE_LEVEL HIGH>;//R24rhlifsS. sl
clocks = <&ccu CLK PLL PERIPHO>, <&ccu CLK SPI1>, <&ccu CLK BUS SPI1>;//i&&f#EMA
BB e
clock-names = "pll", "mod", "bus";//i&&{EFAHIBIEHET
resets = <&ccu RST BUS:SPI1>;//i&& M resetiish
clock-frequency = <100000000>; / /=25 HIAT sz
spil cs number = <1>;//i=f2EcsHZi=

spil cs bitmap & <1>;/* csO- Ox1; csl-0x2,cs0&csl-0x3. */

A4 O
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dmas = <&dma 23>, ‘<&dma 23>;//#EHI2REANdNsEES
dma-names = "tx™,” "rx";//EHIBERBEE S NEYEF
status = "disabled";//#zHIZ B S ERE

}

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

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

BTN FRTE “spi” MESLRSHET, £ SPI SLKhiZFHAILUE

EREFREN N SPI $=hIZRMEF RS, MMXHIE—1 SPI 12423,

.

iT of alias get_ id()

HW#ZRA A Linux-4.9 8 spil pins a, spil pins b BB E X482 N kernel/linux-
4.9/arch/arm64 (32 fiF &7 arm) /boot/dts/sunxi/xxx-pinctrl.dtsi, EAREEIN FFIR:

};

};

};

spil pins a: spil@0 { »
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";
allwinper,pname = "spil €s0";
allwinner, function = "spil";

allwinner,muxsel = <2>;
allwinner,drive = <1>;
allwinner,pull = <1>;<@4/0n1y CS should be pulled tp

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", "PDX3";
function = "spil";
drive-strength = <10>;

IRIXFE © HB2ERERHBIRAR. 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 ptulled up */
}i

spil pins c: spil@2 {
pins = "PD10", "PD11", "PD12", "PD13";
function = "gpio in";

};

2.3.2 board.dts BdEiiEA

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

board.dts EI’\JE%@?U/device/conﬁg/chips/{IC}/conﬁgs/{BOARD}/boar%dts, Hrp SPI1 B9

BAEENT: N
(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 board1@® {
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 # spi-cpol: EZE spi’BYEFZiRIEL.
e spi-cs-high: E2E cs 5|HIBESURSHTAIEF,

IRIXFE © HB2ERERHBIRAR. RE—INF 5
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spil pins a, spil pins b . spil pins ¢ FWEAEBREIN 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!g

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

i

pins = "PD11Y%, "PD12", "PD13","PD14", ’PD15"; /*clk mosi miso hold.wp*/

allwipner,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¥%&#F Device Drivers ETUENF—4RECE, W0 TFEFIR:

./build.sh menucon-

WRINFE © HRBEERRRINERAR. RE—IF
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cconfig - Linuxgdarm 4.9.116 Kernel Configuration

V' Linux/arm 4.9.118 Kernel Confixairation =S

Arraw keys navigate the menu! =Enters= selects submenus ---={or empty submenus ----]1. Highlighted
letters are hotkeys., Pressing <v= includes, <M= excludes, <M= modularizes features. Press <Esce<Esce
to a:{{t, <= for Help, <= for Search. Legend: [*] built<in [ ] excluded =M= module <= module
capable

[*]" Patch physical to wirtual tradslations 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
Fower management options
[*] Metworking support  «--=
Device Drivers =--
Firmware Drivers
File systems ---=
Z-Zgrna-l h.al;k'ing
Security optilons - .-
Cryptegraphic AP <9 -=
Library routines - --=
Virtualization

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

2-1: Device Drivers BR& &I

1% SPI support &, HNTF—REE, S0 TFEFR:

WA © BSEERERHERAE. RE—TF 7
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) - Lipuxfarm 4.9.118 Kernel Contiguration
oevice Orivers —— . OO O -
> Device Drivers -~
Arrow keys navigate the mendy, <=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-an [ ] 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 -~=
FTP clack support ---=
Fin controklers  --.=
[=] GPIO Suppart ---=
= = Dallas's l-wire suppart ----
[ ] adaptive woltage Scaling class support' ----
[ ] Poard level reset or power aff ----
[*] powar supply class support ---=
= = Hardware Momltorlng 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, AILEZREHIERmIFZFHNANZ, WAIRFMIER, N TEFR:

WA © BSEERERHERAE. RE—TF 8
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- Linuxsarm 4.9.118 Kernel Cantiguratian
Oovice Drivars SPI suppart -

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

2= GRT support
[]  pebug 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 cantrollar conmon module
= = Jilinx TynqMP GQSPT controller
#=a% ool Protocolofosters A=
= = lser mode SPL Sevice driver support
= = spl locpback test framework support
= = Infinean TLES2HO (far power switching]

2-3: SUNXI SPI Controller E2&%EIN

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

2.4 SEFRLEAINLE

SPI 24 IRshaY 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=1TRR, WA TEFTR:

WA © BSEERERHERAE. RE—TF 9
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2.5.2 Nix=E

RZEENREFNSOA—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—BEX N FHTAZFH spidev.c XMRAER spi KRG, EFHEM spi-nand.c, ZHF
spi i¥EY nand J¥zhE, EHXFIFERY SPI %%, KIMEKNINEE, B1E read, write B ioctl
EXNAFBIRENZEO, SPI R&RpEFEXLM TIEATFIE SPI FHISNS&KEE H%, HF
fEl Linux AiZEY SPI 2244, SPI M&FAAI L& SPI ’Jﬁff'@?—ﬂuﬁiiﬁﬁﬂﬁé\éﬁﬂgiﬁﬁﬂo BERBLIK
HASHASHTEMNER, ERRRHEEANTH, SHIERARFEMELERL, 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
B, A%BEHlasRsh ek — Ll AR R pAn AR O, E—EERnZELE
1218, AT SPI @AEOHER XHENIFARE, XFizhlgeikaiigr, RELIITENZED
[E3E APL, HEEIMEEREOERR, TEEENHNERDEFHITXE, MAFHINE
WEpRE, RAREEIBAEOREME AP BT SeAIRE ML M, HiBdEmRMR
API SR EUEEOEH, Tmxt SPI i4ISIRENRSTIARTS

X—BEX N FIRNF 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 APL, HEEIMEEREOERR, TEEEMNHNERDEFHITXE, M FHIE
RhRY, RAFRDERZORRMER API BN IR EM NI, HEIBREDEN
API SEREERE I, TFEXE SPI =H 83 RENAYSSIMA T,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 11
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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 IfREHEIR: JEM— SPIIK&EIREN,
o SENHER:

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

3.1.2 spi unregister driver()

o REFEE: void spi unregister driver(struct spi driver *sdrv)
o IfjEREIR: FTH—1 SPI I&&EK,
o SENIER:

e sdrv, spi driver XEWEs, HPEET SPI RENHIF. probe FEOER.

o RE|E: T

WRIRFE © HRB2ERRRINERAE. RE—TIMF 13
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QQ SPI g & IKEhfEA s@éﬁ%t spi_message” [A] SEﬁ%éﬁiﬁ%‘?iﬁE /0o —% @f}ﬁmessage he
QQ @T—ﬁ‘#s‘éf’lff%ﬁ@@ﬁ—’l\?ifﬁﬂﬂ’ﬁ spi_transfer, X#£75@ SPI B&ARMFBITHHIT—
NMEFHFE. NIZLEERYISSI T BPERNINEE, SNTFR— M URERNLES, A
ST HRAEEEFHIEERTAEIRE, KREGE, ZAREIUIZIN EZRE— message, M
XB E—1 message BB AIET, WFFI— P REINLEERN, BRI AE—X

message FHIER,

¢ spi_master

spi_message

QQQ bus_num Q gueLe > quesie’ ¥ Guels <
&L o RN
QQ — transfers Ir = (\Qtransfers
QQ complate() K, complete{)
©<> <O 3
spi_transfer
*tx_buf
NS NS
s B el & L=
<>© <&
<&
O WEAS] 57 _ A RO D R ——
<&
QQ :
< <& <& <
R R 3-1: Linux SP1 #IB(E 42 o
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; é}\‘z’\b &){@\b é‘\@l‘
delay usecs; Q‘éb Q%Q* Qz?’
<u32 speed hz; & O <&
<& < <O <&
< <> < <>
< ©<> ©<> <>Q
<>© < < <&
Q N N ?’? A= L.
&S S hRiFRE © Ek/éﬁ%ﬂﬁz@ BIRAE, RE—IF S 14
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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 REER: void spi message init(struct spi message *m)

o INEEHER: #1881k — SPI message 454, T ERBESMYIENK transf%ﬁ‘k’iﬂo
>

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

3.2.2 spi/message add tail()

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

o LREHER: M SPT message HARM—1 transfer,

o SEEAE:

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

o REIE: &

3.2.3 spi_sync()

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

WRAFRE © BBEERERHERAE. RE—TNF
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o MEEHR: BEL. HEE SPI BAMIBRISER SPI message. %
QQQ <><>Q QQQ QQQ
< o BEUHA: & <& &
& <& & &
Q@ & <>Q Q@
S o spi, EMYAIA SPI 184, S S
e m, spi message XERAIEF, HHPBRFLIEMN SPI transfer AT,
° ﬁ@ﬁ: O, ﬁjZIjJ; /J\:_F 0: 9&)”&0
O
O
&
O
&
O
O
O
Q<>
O
-
O
&
O
&
O
&
&
&
Q@
O
%{&;\\"2)\"‘ ‘Z;{z;;;\@\j\~ Q.'Zé;\\‘zl~ %{&;\\"2)\"‘
O & O &
O & O O
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=
|

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 resefyed device numbers. Then fegister a class
* that will key udev/mdev to add/remove /dev.onodes. Last, register
* the driver which manages those device numbers. <

& Q@
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 A{status < 0) {
class destroy(spidev class);
unregister chrdev(SPIDEV_MAJOR, spidev_spi driver.driver.name);
}
return status; &Y

}

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>;

IRIXFE © HB2ERERHBIRAR. RE—INF 17
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pinctrl-1 = <&spil pins c>;

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

spi boardl1@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 FEHISBHEREXEFABESNKRR, XER spi_boardl @0 #mEHATEIMAI—1 spi
MigE;

e device type : RRIKEHIKE;

e compatible : REHLEMEE; ]
e spi-max-frequency : MIEEHIRAINE; O
o reg . MIZEBFFa3MM0uL;

e spi-rx-bus-width: XMIZEFHITHIEIRENEIERMN data FURLE

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

e status : MIEEHRE,

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

WRINFE © HRBEERRRINERAR. RE—IF 18
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.config - Linux/arm64 4.9.170 Kernel Cenfiguration
> 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 Protoggl Masters ***
<> User mode SPT device driver support]
< = spi loopback test framework support
< > Infineon TLEG2XE (for power switching)

< Exit > < Hélp> < 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

#ATE tina/lichee/linux-5.4/tools/spi/ T =% spidev_test RJHUTXHF, 3N EIIMUR #F &
e, BT TS EIAE TR :

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#E

X spidevl.0 &&AHI, Kix 0~9 +EdE:

IRIXFE © HB2ERERHBIRAR. RE—INF 19
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AT

#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 =20;
for (i = 0; i < len; i++) A4
if (i%0x10== 0)
cnt += sprintf(tmp + cnt, "Ox%08x: ", 1i)j
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));
forfi = 0; 1 < length; i++) {
*(buf '+ i) = rand() % 256;
}
}
6\/
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;

wbufohead[4]
rbuf_head[4]

test len;
test len;

for (1 =0; 1 < test lenj i++)

) N S

IRIXFE © HB2ERERHBIRAR. RE—INF
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wbuf[i] = i;
printf("wbuf:\n");
dump data(wbuf, test len);

fd = open(DEVICE NAME, O RDWR);
if (fd <= 0) {

ret = -1;
return ret;

{//write
if (write(fd, wbuf head, HEAD LEN) !=
printf("W Fail to write head\n");
ret = -1;
goto err;
} else
printf("W write head sugceessful\n");

usleep (WRITE DELAY);

printf("W Fail to write data\n");
ret = -1;
goto erry
} else
printf("W write data successful\n");

usleep (READ DELAY);
err:
if (fd > 0)

close(fd);

return ret;

printf("Fail to to open %s\n", DEVICE NAME);

HEAD LEN) {

if (write(fd, wbuf, test len) != test len) {

4.2.2 Slave &R

B spidevl.0 &&AG, FE+MEIE:

=

#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 1600000

IRIXFE © HB2ERERHBIRAR. 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; <>Q

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, fumbess must less 64B\n");
return'-1;

testi%g;;

test len;

wbuf head[4]
rbuf head[4]

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");

N < N N
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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 KRR

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 #9"MOSI, MASTER By MISO #% SLAVE By MISO, IR LML,

4.2.3.1.2 Menuconfig {J#f menuconfig # CONFIG_SPI_SUNXI
FIG SPI SPIDEV

5 CON-

WA © BSEERERHERAE. RE—TF
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---= (or empty suhmenﬁ§>————} Hig ed letters are hotkeys. PR@§§ing <Y> 1n
md: [*] built-1in [Qpexcluded <M= mudu'Le Q:.. module capable QQ
QQ <>Q <>Q
S S <

-B- SPI support] :
[ 1 ©Debug support for SPI drivers
=x= SpT Master Controller Drivers *==

< = Altera SPI Controller
< = Inalog Devices AXI SPI Engine controller
< = Utilities for Bitbanging SPI masters
< = Cadence SPI controller
< = [esignWare SPI controller core support
< =  CPIO-based bitbanging SPI Master
< = Freescale SPI controller and Aeroflex Gaisler GRLIB SPI controller
< = OpenCores tiny SPI
< = ARM AMBA PLB22 SSP caontroller - -
< 2% FRockchip SPI control¥er driver Ng ¥
6.%”":- NYP SC18I5602/602B#603 I2C to SPI bridge QQ?’ Q%""
= > Allwinner Al8 S SPI controller S S
<§> < > illwinner A31 SPI controller <§> <;>
< > O Controller <O QRS
< = f-'.na'Lug ces AD-FMCOMMS1-EBZ @? I2C-bridge drive %
< > ¥ilinx SPI controller common géﬂule
==
s

¥1lipx ZyngMP GQSPI control
rEE I Protornl Masters ttt
| <*=  |ser mode SPI device driver suppurt
= = -pl loopback test framework suppor
< > Inflne%mwer 5w1ti ‘

4-2: menuconfig

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

spil: spi@05011000 {

pinctrl-0 = =&8pil 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> J Master B2E; spi slave mode = <1>, 4 Slave B2&

WA © BSEERERHERAE. RE—TF 24
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4.2.3.2 it

23I&E Master 1 Salve B9 DTS, HERFHMNMNEE, 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>
/40 AMWIRREL, BOIATIERAL

4.2.3.3 JiteER &

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 Ha 5a 5a 5a 5a 5a 5a
R write head successful

R read data successful

target 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
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: it (2 & fiithit)

WRIRFE © HRB2ERRRINERAE. RE—TIMF 25
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%5 54 Byte: KE (KEZEXR/NTF 64Byte)

4.2.3.4.1 #;‘éf’ﬁﬂiﬁb[l E)“u&ﬁﬁ]%i?%lig*ﬁfﬁ, %F‘ E'Tfj::ﬁ}g: T:Edrivers/spi/spi—sunxi.c
Msunxi spi slave handle head BKIEXHRANNNER <X R AV {ERR %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 ZATFREEREEREFHE, EFEXINER
T:Edrivers/spi/spi—slave—protocol.hEF‘ES(, ﬁﬁ}j g?ﬁ'lﬁ%; %fﬁ Byte

((#define STORAGE SIZE 128 O )

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,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 26
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5.1 AT =

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

BRINBRT debug A 1, RTHEIAER.

[echo 255 > /sys/module/spi sunxi/parameters/debug

EDE_HTﬁﬁﬁ'%_E\o g

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

Jtl:*ﬁ,ﬁﬁzﬁﬁjL)(ﬂEﬂﬁéiﬁivSPIl BEN—EETRSER, SEEFSNETESRE

[ cat /sys/devices/platform/soc/spil/status

5.2 Hhlin)E

5.3 dts FIKBEERERERL

mEIK . 7F board.dts FECE spi B9 statue REA “okay”, ERB5N Linux RIZENAI spi

IThIERREERE, RN FRERSEERIR, THEHRIREAEMBIEH2RHFM spio.

RHETE:
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o B 1. XMRHE—RKREHFEIREWNE, MENGEKREB T HHIRE, BEEXMREREE
probe R, MMSBIRIVIZRE T E probe, BiNIT spi KA dma ERH#ITHE, OF
dma 7£ menuconfig PEERITH;

o FIE 2. 7 out/BR THEZE sunxi.dts FHITFH:

( 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 =7TE uboot fEEXiFRE) -

5.4 SPI-Flash $#UEZFmSE
BFENER: SASEHEER—, X

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
BB, UBIARXHERS E. MTD/E. SPI R&RshEHNIERE A,
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AN RNBERERRUERP, HEENBKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWINER LLWIMWER'
C @*m@%"—a‘ *‘I’ *i C (R 5= 2%

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

REFNA

BHEON~m. RSVFENRESHKE2ERKROEBRAE (7 E”ﬁi@ﬁ%%%ﬂé
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR BRE R RE B th 75 TR T 2 EERT AR FN. BRI R ERTmAY
HiEd, AIRERERTE =ZHIINFFF BEBTRASEZANFARBEXNIFA, TR
BEU RN AERRTREEZ S AR BRI (TR . 2EFWEMERNE=
Hﬁ?ﬁ*ﬁ&&ﬂﬁﬁf&ujﬁﬁﬁﬁx
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