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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

T113s3 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

WRAFRE © BseEREROERAE. RE—TNF 1



@LW/MER \
SCRSERR: W

Xy AW SUNXI F 517 S/PDIF #ORRIERTA

2.1 BRIRIEEMIB 4R

AW SUNXI F& S/PDIF #ZO1ERINEE R FNAE:

HMX#F playback $ERINEE;

HIZHF record FEINAEE;

SRS IMEE W ERThEE;

S $FREREIF loopback M ;

B SMEERER (44.1KHz, 48KHz, 96KHz, 192KHz);
REXHESHMEFERRR (8KHz, 11.025KHz, 16KHz; 22.05KHz, 24KHz, 32KHz,
44.1KHz, 48KHz);

EMBR/REREUZFE 2 BiE;

4% 16bit/20bit/24bit $EEE;

2.2 RRRRELET A

IR EHBY RIS AL T A1ZA/sound/soc/sunxi/BR T, HiRREEMTBU TRIR:

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

F— sunxi // Sunxi¥&

| b sunxi-spdif.c // SunxiFASPDIFEOMES

| b sunxi-spdif.h // SunxiFASPDIFIREHLXfF

| | sunxi-pem.c // SunxiF&platformiBsrdmatiss

| L— sunxi-pcm.h // SunxiF&platformZBsrdmaftid sk s
L— L— sunxi-simple-card.c // SunxiF&machineZF5 i3

2.3 BERECETA

2.3.1 Device Tree FEN A

WIS EMNPEFET 7T B8RO AT AR SPDIF HIREEE, M AW SUNXI FarigE K
EEXHRIBEA:
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/tina/lichee/linux-5.4/arch/arm64/boot/dts/sunxi/CHIP.dtsi (64bitF&
/tina/lichee/linux-5.4/arch/arm/boot/dts/CHIP.dtsi (32bit¥&)
/tina/lichee/linux-5.4/arch/riscv/boot/dts/sunxi/CHIP.dtsi (riscvi¥&)

Hrh CHIP AFRAHAS, 0 T113s3 BIEFFARS 7 sun20iwlpl .

253 T113s3 BUIREMIRIRECE I TFR

(/tina/lichee/linux-5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi)

spdif:spdif@2036000 {

dmas
dma-names

clk_parent
playback cma
capture_cma

1

};

};

#sound-dai-cells
compatible = "allwinner,sunxi-spdif";
reg = <0x0 0x02036000 0x0 0x58>;
clocks = <&ccu CLK PLL AUDIOO>,

<&ccu CLK SPDIF TX>,

<&ccu CLK BUS SPDIF>,

<&ccu CLK PLL AUDIO1>,

<&ccu CLK PLL AUDIO1 DIV5>,

<&ccu CLK_SPDIF_RX>;
clock-names = "pll audio", "spdif", "spdif bus",

"pll audiol", "pll audiol div5", "spdif rx";

resets = <&ccu RST BUS SPDIF>;

<0>;

<&dma 2>, <&dma 2>;

"tx", "rx";

interrupts-extended = <&plicO 41 IRQ TYPE LEVEL HIGH>;

<0x1>;
<128>;
<128>;

device type =+ "spdif";
status = "disabled";

soundspdif:soundspdif@2036040 {
reg = <O0x0 0x02036040 Ox0 Ox4>;

compatible = "sunxi,simple-audio~card";
simple-audio-card,name = "sndspdif";
status = "disabled";
/* simple-audio-card, format/= "i2s"; */
simple-audio-card, cpu {

sound-dai = <&spdif>;
};

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

Hrh, BWEESHRHERPAI TFIR:

& 2-1: &R DTS T RECEPA

TREE

R ER

reg
clock
status

BIRTE IC HREREN R HE S ARt
IEIRERRIBT B, —RG 5 51 9 B FRIR R AR SR B
IEIRfERE/ X FFF X, “okay“ffgE, “disabled”xH]

WRAFRE © BseEREROERAE. RE—TNF
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2.3.2 board.dts IREEEENA

board.dts BFREE—MRAFEEIEHEE (W demo 1k, perfl &k, ver k&%) , BE
MRREEEESBEE LA DTS RENRINEEREE,

board.dts #R&ACE XA

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

2505 T113s3 BY board.dts IRKEE X HIRIRECE I IR

(/longon/device/confiig/chips/d1-h/confiigs/100ask/board.dts)

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

}i

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

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

}i

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

+

&soundspdif {
status' = "okay";

};
Hoh, EMEES BN ERAITAIR:
& 2-2: R board.dts {RKECE X HECE A

TREEE fRFR 1 BE
pins EREBFEREING AT X
function 1R | BIA S AThAE

drive-strength 12iR5|FIIXEN/7, ERIABCE D 20 BPE]
bias-disable KeEETHI

WRAFRE © BseEREROERAE. RE—TNF 4
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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 fF4E
BT ERBRERRIEL, SEIENE, BERIENKEENEREEDEEEE, ik
(RS BATRAA R

1. 7£ /tina/ BR TH{F “make kernel menuconfig” (< HENRIZEE Rl (BIIERTN

\/lL:IA)

2. %% Device Drivers ZTUH N TF—RECE, I TEFIR:

WRAFRE © BseEREROERAE. RE—TNF 5
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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 6
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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 7
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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 8
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FAMERREONERG A

4.1 HRERIREER

SENERREREEITHAHRIF. RREGFMINEXRE, ERSEMEND spdif FR&igE,
BAREEREINEFUN TR

/ # cat /proc/asound/cards

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

sndspdif

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

affeofesPos 1 root root 0 Jan 1 00:00mid / /" SpdiftERERIDRZFR
dr-xr-xr-x 3 root root 0 Jan 1.00:00 pcmOc  // spdiftiERERRHFRE
dr-xr-xr-x 3 root root 0 Jan, 1 00:00 pcm@p // spdifiERE-RBRILE
/ #

BERRESRNEX R ESHIR(ERAINT:

#EERHRSH (REERIESTESR)

/ # tinyplay tmp/test.wav &

/ # cat /proc/asound/sndspdif/pcmOp/sub0/hw params
access: RW _INTERLEAVED

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

channels: 2 // @#&%k: 2 channels
rate: 44100 (44100/1) // FREZE: 44.1KHz

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

4.2 FRREMEH KB RECE ¥

AEWRPESET TinyALSA TEMER L#1TiHEA

EBE spdif RREREIMEHFIRNSIAERH

/ # cat /proc/asound/cards

0 [sndspdif 1: sndspdif - sndspdif
sndspdif
/ #
/ # tinymix -D 0 // BEBERINERFSHONERIIRKS

IR © HiB2EREROBIRAR. RE—INF 9
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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 RIREIIE (7R

PRIRE SR (2R BAYN FRR -

BEHES SIITHER Fo & Al i%k(E Epitaaeatti):

0 spdif audio format Function PCM/DTS SPDIF O H S i iikF
1 sunxi spdif hub mode 0 (XH) /1 (ffgE)  SPDIF #EORRMEEFF R ER

2 sunxi spdif loopback debug 0 (%) /1 (fF&E SPDIF #ARIRHAXiEEF

4.2.2 BREIEREE 17

HF SPDIF RV N HBEEREEBEY, SN BRI R R IE R M@ R, Frllig
ELEENRRERIREHITI/E. B/RIZEA,

4.3 1RIRTEESY IR EE

4.3.1 T[R4 i ThEEE A 1R

ERMHINEE: &I0ReE AW SUNXI Fa@d B4 5 AL M —Feess it AR B QR
B R — 1 B EHER — 1 IhEE,

fERTA:

BEEHTRRRENENHZNERNEIRREIEY “sunxi spdif hub mode” F—HfF5E
17,

TASEH#HTRFERENENHZIEFR (pcm open) ;

FEERXBHEHE (pcm config) ;

FHPHN—IEMERFBREANEE (pcm write) BIT];

REXAMENNEITANSEME R,

BAIIHEER I TR

IR © HiB2EREROBIRAR. RE—INF 10
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/ # cat /proc/asound/cards // ERYFEREFES
0 [audiocodec ]: audiocodec - audiocodec
audiocodec
1 [snddmic ]1: snddmic - snddmic
snddmic
2 [snddaudio2 ]: snddaudio2 - snddaudio2
snddaudio?
3 [sndspdif ]: sndspdif - sndspdif
sndspdif
/ # tinymix -D 0 31 1 // BROBREE
/ # tinymix -D 0 0 1 // hubIDEEFTF

/ # tinymix -D O
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 311 // hubIBEEFTF

/ # tinymix -D 3
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 Enable
2 BOOL 1 sunxi_spdif loopback debug off

/ #

/ # tinyplay_ahub // ZERBHRIA

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

/ #

// ¥IFF audiocodec. sndspdif FE-£#HfE audiocodec FEE#IE

/ # tinyplay ahub /tmp/test.wav -aD 0 -ad 6 -D 3 -d 0

Playing sample: 2 ch, 48000 hz, 16 bit, /1624 period, 4 count

Playing sample: 2 ch, 48000 hz, 16 bit

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

~C/ # 77 BERER

4.3.2 SPDIF-OUT ##

AR SPDIF #O#EMEIEFTEBEIRFHATKBHERFIREREAREBEISHFINN
EEWUEREE, ARSI EREXEFREREATRFESY, ROTCENT
Fo

BRThREI IR R BN RS

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

IR © HiB2EREROBIRAR. RE—INF 11
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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 i

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

~C/ # // Ctrl + C BRHERIER, FIEER

4.3.3 SPDIF-IN £

A REBREROERIZIE, B—MRAT Lt SPDIF-IN #RERN, SRS MIREIRA,

4.3.4 SPDIF loopback [EI3 M3z

BATHRE IR FR A0 TFR

/ # cat /proc/asound/cards

0 [sndspdif 1: sndspdif - sndspdif // B&EspdifEEEFS
sndspdif
/ # tinymix 3 1
/ #
/ # tinyplay /tmp/play.wav -D 0 -d 0 & [/ EREEFSH0NEENpcnOpIREEEER/
tmp/play.wavEsii
Playing sample: 2 ch, 44100 hz, 16 bit 50572800 bytes // B IES

/ # tinycap /tmp/cap.wav -D 0 -d O

Capturing sample:/2 ch, 44100 hz, 16 bit

~C/ # /[ Ctrl + C BRERSER, FLERE
/ # killall tinyplay /! BEREEENR

4.3.5 SPDIF BEEK

AR

(1) SPDIF #MOBERBILIEFEBIRFRAALEHSHFIREEHEEBEISHFY
BOEZRIY R E R, ERRGEAEEIEREXEFRERELATRFESY, ROFUED
TfFe

(2) #hIRzhESEI SPDIF #OEEENERE BN tinyalsa TRGRESLH.

BRThRE IR R BN RS

/ # cat /proc/asound/cards

0 [sndspdif 1: sndspdif - sndspdif // BEEspdifEEFS
sndspdif
/ # tinymix 0 2
/ # tinyplayrwaw /tmp/DTS -D 0 -d © // EREEFSHOMEENpcmOpIREER/ tmp/DTSIE
(E3=i
Playing sample: 2 ch, 44100 hz, 16 bit 50572800 bytes // g

IR © HiB2EREROBIRAR. RE—INF 12
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| ~c/ # /7 Ctrl + CBHERER, BLER ]

»\*“Nea
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FAQ

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