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1.1 XHEfET

ANERE BRIR A T L EMASERNF R ERES T H#EE AW SUNXI &8 S/PDIF #01
WEMRERRZE, RBERMET AW SUNXI F&5T* S/PDIF #OMNEAR XA LS,

1.2 BirEE

ERESNEESIY P NAS

1.3 EREE

& 1-1: FHEFE&EYIER

FEanail kA RS

T113 Linux-5.4  sound/soc/*

1.4 #HXANIE

e S/PDIF: SNEBMEMEED, —MREAEMBATILLTED,

e TinyALSA: tiny + ALSA, BIfE! ALSA &, AFXMAFRTESARTENRE, fEEX
BB/ REFELINEE, FHAT AW SUNXI F& KB SIMRRINEERIE;

o Z#iEfL: BD Audio Passthrough, B—MAEIRIDIEEEIIEEERL LI Z W EMHIS
BRI ESURBA SRR ;

o [ERMIL: AW SUNXI T &B—MAR[E S 4i4E O F e SC I AV B4 ThiEE
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Xf AW SUNXI ¥ 517 S/PDIF #ORRER A

2.1 =IRTIEERINS S T4
AW SUNXI 4 S/PDIF {5 EERAIE:

o EMF playback EHINEE;

o FHEZHF record REIIHE;

o LIFEIIELRHIEBINEE;

o ZIFAEBEIIF loopback MK ;

o BRI EERRERR (44.1KHz, 48KHz, 96KHz, 192KHz);

o REXIFZMFEHERKA(BKHZ;»11.025KHz,| 16KHz, 22.05KHz, 24KHz, 32KHz,
44.1KHz, 48KHz);

o BEMEN/RERBAXZEE 2 BE;

15 16bit/20bit/24bit HIEEE;

2.2 TRIRJRIGEEM T4

RRIE AR A I FWZA/sound/soc/sunxi/BRT, HIREEENBI TR

/tina/lichee/linux-5.4/sound/soc/

F— sunxi // SunxiF&
| F— sunxi-spdif.c // SunxiF&SPDIFEZONIE
sunxi-spdif.h // Sunxi¥&SPDIFIXEhk
& IREHSK S
| — sunxi-pcm.c // SunxiF&platformZBsrdmattiy
| L— sunxi-pcm.h // SunxiF&platformZBsdmartidk it
L— L— sunxi-simple-card.c // Sunxi¥F&machineZfs

IR © HiB2EREROBIRAR. RE—INF 2
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2.3 BERECENTR

2.3.1 Device Tree FEN A

WNAZIZEMNPEFE T B OHA BT AR SPDIF #&IREE, M AW SUNXI F&RIREN
FEXHRIBEAN:

/tina/lichee/linux-5.4/arch/arm64/boot/dts/sunxi/CHIP.dtsi (64bitF&)
/tina/lichee/linux-5.4/arch/arm/boot/dts/CHIP.dtsi (32bitF&)
/tina/lichee/linux-5.4/arch/riscv/boot/dts/sunxi/CHIP.dtsi (riscv¥®&)

Hrp CHIP AfR&AS, 31 T113 BHAARS /I sun8iw20pl .
25 T113 BIREIRIRECE I TR

(/tina/lichee/linux-5.4/arch/arm/boot/dts/sun8iw20p1.dtsi)

spdif:spdif@2036000 {
#sound-dai-cells = <0>;
compatible = "allwinner,sunxi-spdif";
reg = <0x0 0x02036000 0x0 0x58>;
clocks = <&ccu CLK PLL AUDIOO0>,
<&ccu CLK SPDIE _TX>,
<&ccu CkK BUS SPDIF>,
<&ceu CLK PLL _AUDIO1>,
<&ccu CLK PLIAUDIOL, DIV5>,
<&ccu CLK/SPDIF RX>}
clock-names = "pll audio", "spdif", "spdif bus",
"pll_audiol", "pll audiol div5", "spdif rx";
resets = <&ccu RST_BUS SPDIF>;

dmas = <&dma 2>, <&dma 2>;

dma-names = "tx", "rx";

interrupts-extended = <&plic0/41 IRQ TYPE_LEVEL HIGH>;
clk _parent = <0x1>;

playback cma = <128>;

capture_cma =.<128>;

device type = "spdif";

status = "disabled";

};

soundspdif:soundspdif@2036040 {

reg = <0x0 0x02036040 0x0 Ox4>;

compatible = "sunxi,simple-audio-card";

simple-audio-card,name = "sndspdif";

status = "disabled";

/* simple-audio-card, format =

simple-audio-card,cpu {
sound-dai = <&spdif>;

i2s"; */

+
simple-audio-card, codec {
/*snd-soc-dummy*/

};

WRAFRE © BseEREROERAE. RE—TNF 3
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* 2-1: B3R DTS FREE A

TRitE MAFRRA

reg BEIRTE IC FRRREN R H KRSt

clock IEIREARET B, —A% 52 5 0B SR A AR BB
status  EIR{ERE/XFAFFX, "okay“{FEE, "disabled”xiF

2.3.2 board.dts IRBRECE A

board.dts BFREE—MREFEMWIEEEE (W0 demo ik, perfl 1k, ver IRESE) , BE@
MEREEEESEE FEM DTS RENRINEEREE,

board.dts {RKECEXHFEEZN:

(/tina/device/config/chips/IC/configs/BOARD/board.dts )

Z55) T113 B9 board.dts IRRECEXHFRIRECE U A7

(/longon/device/config/chips/r528/configs/evbl/board.dts)

spdif pins a: spdif@® {
/* SPDIF/PIN: SPDIF OUT */
pins = "PG18";
function = "spdif";
drive-strength = <20>;
bias-disable;

}i

spdif pins b: spdif sleep@® {
pins = "PG18";
function = "io disabled";

drive-strength = <20>;
bias-disable;

}i

&spdif {
pinctrl-names = "default","sleep";
pinctrl-0 = <&spdif pins a>;
pinctrl-1 = <&spdif pins b>;
status = "okay";

+

&soundspdif {
status = "okay";

};

Hep, STEESBRH R TR
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& 2-2: 1R board.dts R&ECE XHEC B 5 ER

TREE FRFRISER
pins BERFEFEAINSIHIAE X
function TEIRS | IH S FAThEE

drive-strength 1&RR5|f1IKEh7], BRIABCE 7 20 BiH]
bias-disable Kae ETFHI
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AT BIRIRERERI D BB

3.1 board.dts #EiRfERE

EHENMIREREXH (board.dts) T, E#ZF§ spdif MM sndspdif TR TH “status” &
279" okay “HRFIRHENA, REESRHIMTEIR:

&spdif {

status = "okay";

};
&soundspdif {

status = "okay";

3.2 kernel menuconfig f£&E
BT LR SRR, SEIENE, BERIENKEENEREEDEENEE, i
(RS BATRA R

1. 7£ /tina/ BR TF#1T “make kernel menuconfig” S HENRIZEE R, (BIEBRTN

\/IL:?)

2. 1%#F Device Drivers ETHN T —RECE, W TFEFRR:

WRAFRE © BseEREROERAE. RE—TNF 6
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.config - Linux/arm 5.4.61 Kernel Configuration

Linux/arm 5.4.61 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N=
excludes, <M= modularizes features. Press <Esc><Esc> to exit, <?> Tor Help,
</> for Search. Legend: [*] built-in [ ] excluded <M> module < > module

Hidden IRQ configuration needed for GKI

Hidden hypervisor configuration needed for GKI
GKI Dummy config options

Uptional GKI features

cxecutable file formats --->

Memory Management options  --->

Security options --->

Cryptographic API --->
library routines --->

“ernel hacking --->

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

3-1: Device Driver

3. i%#F Sound card support &M, HENT—REE ;W FEFE:

.config - Linux/arm 5.4.61 Kernel Configura
= Device Drivens = &——

---> (or empty
] are hotkeys. Pressing <Y> includes, <N=
excludes, S . Press <Esc»<Esc> to exit, <?> for Help,
</> for Se . ilt—}n [ ] excluded =M> module < > module

ackplane support ----

- -

ISB support ---=

MMC/SD/SDIO card support ----

sony MemoryStick card support ----
LED Support ----

< Exit > < Help = < Save > < lLoad >

3-2: Sound

4. %1 ALSA #EZ2, B Advanced Linux Sound Architecture &I, S0 TFEFR:

WA © BSEERERHERAE. RE—TF 7
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.config - Linux/arm 5.4.61 Kernel Configuration
> Device Drivers > Sound card support —— M
Sound card 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, <?> Tor Help,
</> for Search. Legend: [*] built-in [ ] excluded <M> module < > module

Advanced Linux Sound Architecture --->|

< Exit > < Help = < Save > < lLoad >

3-3: Advanced

5. %# ALSA for SoC audio support &I, #HNTF=%KEEE, W TFEFIR:

.config - Linux/arm 5.4.61 Kernel Configuratio
> Device Drivers > Sound card support > Advanced Linux Sound Architecture

inu m Architecture

. nter=«Selects submenus ---> (or empty

le are hotkeys. Pressing <Y> includes, <N=
res.

excludes, ‘ u Press <Esc><Esc> to exit, <7?> for Help,
</> for Se . ilt—}"n [ ] excluded <=M> module < > module

[*]
[*]
[*]
[]
[1

< >

[*]

(64) FPre-allocated buffer size for HD-audio driver
[*] ARM sound devices ----
SPI sound devices ----

ALSA for SoC audio support --->

< Exit > < Help = < Save > < lLoad >

3-4: ALSA

6. 1% Allwinner SoC Audio support %3, S0 TFEFR:

WA © BSEERERHERAE. RE—TF 8
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.config - Linux/arm 5.4.61 Kernel Configuration
[...]1 d card support > Advanced Linux Sound Architecture > ALSA for SoC audio support
ALSA for SoC audio 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, <?> Tor Help,
</> for Search. Legend: [*] built-in [ ] excluded <M> module < > module

< > synopsys I2S Device Driver
SoC Audio for Freescale CPUs --->
Hisilicon Hi6210 I2S controller
Hisilicon 960 I2S controller
Audio support for Imagination Technologies designs
ALSA BT SCO CVSD/MSBC Driver
Sound Open Firmware Support
ik ara) o i [\ A

Allwinne Audio

Audio support for the Xilinx I2S

Audio support for the the Xilinx audio formatter
Audio support for the the Xilinx SPDIF

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

3-5: Allwinner

7. EEFENER, AARERRFHEANEZ, BAREFRIER. WTFEFR:

.config - Linux/riscv 5 31 Kernel Configuratios
[...] anced Linux Sournd Architecture = ALSA far $oC a o support > Allwinner SoC Audio support
o support
ubmenus ---= (or empty submenus ----).
= includes, =N= excludes, =M= modularizes
for Help, </> for Search. Legend: [*] built-in

- BEWSE K 2N -

Llwinner Audio Simple Card |
: P

<Select=> < Exit > < Help = < Save > < lLoad >

3-6: module

&b, BRI SeRiZRIRMNEREECE, EMRIFRREM I EMENNERERRIRE (FIER
HIS IR S HEBRREAHR) -

WA © BSEERERHERAE. RE—TF 9
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FANBERIEONER A

4.1 EREFRIREER

HENERREREEITHAHRIF. RREGFMINEXRE, ERSEMEND spdif FR&igE,

BAREEREIMNEEN TR

/ # cat /proc/asound/cards

0 [sndspdif 1: sndspdif - sndspdif // spdiffRRE+

sndspdif

/ #
/ # 1ls -1 /proc/asound/sndspdif/
total 0O

affesfes(Pos 1 root root 0 Jan 1 00:00 id // spdiftERERIDZFR
dr-xr-xr-x 3 root root 0 Jan 1400:00 pecmOc // spdifiRREFEREZIRE
dr-xr-xr-x 3 root root 0 Janh 1 00:00 pcmO@p // spdiftERE-REKIES
/ #

BEERREIURNEXR IR ESIIR(ER AL R

#EERHRSH (FEERIETESR)

/ # tinyplay tmp/test.wav &

/ # cat /proc/asound/sndspdif/pcmOp/sub®/hw _params
access: RW INTERLEAVED

format: S16 LE // FHREE: 16bit
subformat: STD

channels: 2 /7 1BiE%R: 2 channels
rate: 44100 (44100/1) // FREZE: 44.1KHz

period size: 1024
buffer size: 4096
/ # killall tinyplay

4.2 FRREEH KB RECE ¥

AEWRPFFESET TinyALSA T EMER _E#1Ti5EE
EE spdif BREREIMEHTIR L EIMEEH:

/ # cat /proc/asound/cards
0 [sndspdif ]1: sndspdif - sndspdif
sndspdif

IR © HiB2EREROBIRAR. RE—INF
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/ #

/ # tinymix -D 0 // EBERINERFSHONERFIRRSE
Mixer name: 'sndspdif'

Number of controls: 3

ctl type num name value

0 ENUM 1 spdif audio format function PCM

1 ENUM 1 sunxi spdif hub mode Disable
2 BOOL 1 sunxi spdif loopback debug off

/ #

4.2.1 HRIREIIE (7R

RIRE SRR PRS0 TR -

BIEHES SIS HER =l pri =] Epiitataginl

0 spdif audio format Function PCM/DTS SPDIF O L S 8%F
1 sunxi spdif hub mode 0 (x@&) /1 (fFE8E SPDIF &M RREaEFF xitiF

2 sunxi spdif loopback debug 0 (ki) /1 (fE8E) . (SPDIF #HOEIRFAXERE

4.2.2 BIREIERESE 157 PR

F SPDIF R\ BREEEEE, SIMEMNERIRMEERRBITHRMBERIERE, PR
F LEEIRRETIREHITIR/S . BFIFIFEIAT,

4.3 1RIRTNEE IR UE 1 AR

4.3.1 [R5 EThEEER 17 AR

EREHINEE: &INEER AW SUNXI Fa@d M A AL M —Fae it AR S 5iE ORI
B E— 1) E IR — 1 ThEE.

ERAE:

REFEEHTRIFMENM RS ERNEIRmLEIEM “sunxi spdif hub mode” F—H1fE#E
175

o TAFTEHITEFMENMIHZNEFR (pcm_open) ;

o REMXBHREHZEF (pcm_config) ;

o FHAM—IMEMERABRENEIE (pcm_write) BIE;

o EEXAMNNEFTHNEMAETR;

IR © HiB2EREROBIRAR. RE—INF 11
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/ # cat /proc/asound/cards // BEYNEEES
0 [audiocodec ]: audiocodec - audiocodec
audiocodec
1 [snddmic ]: snddmic - snddmic
snddmic
2 [snddaudio2 ]1: snddaudio2 - snddaudio2
snddaudio2
3 [sndspdif 1: sndspdif - sndspdif
sndspdif
/ # tinymix -D 0 31 1 // EROBIREE
/ # tinymix -D 0 0 1 // hubIBEETFF

/ # tinymix -D 0
Mixer name: 'audiocodec'
Number of controls: 32

ctl type num name value

0 ENUM 1 codec hub mode hub_enable
15 INT 1 LINEOUT volume 26

31 BOOL 1 LINEOUT Switch on

/ #

/ # tinymix -D 3 11 // hubIBgETFF

/ # tinymix -D 3
Mixer name: 'sndspdif'
Number of controls: 3

ctl type num name value
0 ENUM 1 spdifraudio, format function PCM

1 ENUM 1 sunxi spdif hub mode Enable
2 BOOL 1 sunxi spdif loopback debug off

/ #

/ # tinyplay ahub [/ ZEFRBBRIA

Usage: tinyplay/ahub file.wav [-D card]l«[-d device] [-aD ahub card] [-ad ahub device] [-p
period size] [-n n _periods] [-m loop minutes] [-i loop num]

/ #

// ¥TFF audiocodec. sndspdif EEHfF audiocodec EEGHIE

/ # tinyplay ahub /tmp/test.wav -aD 0@ fad 06 -D 3 -d 0

Playing sample: 2 ch, 48000 hz, 16 bit, 1024 period, 4 count

Playing sample: 2 .ch, 48000 hz, 16.bit

start --> loop_minutes = 0; loop num = 1

~C/ # // BHER

4.3.2 SPDIF-OUT &K

AR SPDIF #MNBHEIEFERBIRFHATKGHERFIREEHREEISHFINNK
EEWUEREE, ERERSIEAIEIEREXEFREREAIREESY, BTV ENT
Eo

BRI ERfIa TR

IR © HiB2EREROBIRAR. RE—INF 12
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/ # cat /proc/asound/cards
0 [sndspdif ]: sndspdif - sndspdif // BEspdifEEFS
sndspdif
/ # tinymix 0 1
/ # tinyplay
Usage: tinyplay file.wav [-D card] [-d device] [-p period size] [-n n_periods]
/ #

/ # tinyplay /tmp/test.wav -D 0 -d 0 // ERERFESHONERNpcMOpIREIBR/ tmp/
test.wavE s

Playing sample: 2 ch, 44100 hz, 16 bit 50572800 bytes // BEREEEH

~C/ # // Ctrl + C RHEERIER, FLEEK

4.3.3 SPDIF-IN £

A REBREROERIZIE, B—MRAT L SPDIF-IN #RERHN, SRS MHIRIFIRA,

4.3.4 SPDIF loopback [EI3 M3z

BATHRE IR FR A FFR

/ # cat /proc/asound/cards

0 [sndspdif 1: sndspdif - sndspdif /] E&EspdifEEFS
sndspdif
/ # tinymix 3 1
/ #
/ # tinyplay /tmp/play.wav -D 0 -d 0 & // EREEFSHONEENpcnOpIREEEER/
tmp/play .wavEsi
Playing sample: 2 ch, 44100 hz, 16 bit 50572800 bytes // BRBuEiEH

/ # tinycap /tmp/cap.wav -D @ -d O

Capturing sample: 2 ch, 44100 hz, 16 bit

~C/ # /7 Ctrl + C RERSER, FLERE
/ # killall tinyplay /! BREEENR

4.3.5 SPDIF FEEE®

AR

(1) SPDIF #MBERRILIEFEBIRFRAFKBHSHFIREEAEEBEISHFY
BOERRIFERER, EREREIEMEEEFAXBEARERELFREFESY, HOTCEN
TfFe

(2) #hIkzhRSEI SPDIF #OEEEMEBRE BN tinyalsa TRGRESKH.
BARThREI IR B BN RS

IR © HiB2EREROBIRAR. RE—INF 13
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/ # cat /proc/asound/cards

sndspdif
/ # tinymix 0 2
/ # tinyplayrwaw /tmp/DTS -D 0 -d 0O

0 [sndspdif ]: sndspdif - sndspdif // BEspdifEEFS

ZEIR
Playing sample: 2 ch, 44100 hz, 16 bit 50572800 bytes // BB ES
~C/ # // Ctrl + C BREEBIRER, FLEER

// EREEFSHONEEMNpcmOpi&&EIEIKR/ tmp/DTSE

WRINFE © HRB2ERRRNERAR. RE—IF 14
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FAQ

o HEXRHIT menuconfig B2E, HB7E board.dts ¥ spdif 317, BEEFEM.
o BFE spdif FIEAMSIHIZRSHETEREMA,

R
\,\“"“ﬂe
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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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