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1.4 FEXAKNIE

ANiE ARFE B

ALSA Advanced Linux Sound Architecture

DMA BHERERFR, 88IEFRE cpu, BEETIRENARE, AEFENRTRE, gEHM
wEZEEE

ASoC ALSA System on Chip

HAKE sample HAZICRSMEUEREARNEA, M 16

iBiE#X channel BZEHN 1 RABEFE, 2 WEILkE

il frame WIERT —TMEERET, HKEAMFEAKESBEHITRRN

KIHEX rate
AR period

BROHRFRE, ZRBZB IS
BIMRE—ROEFIRERNME, XN FEMgEEIERE RSN
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ANi& FRRELER
IR B—MEMBIERIERIER, EXERNT, BIEESMTNE
interleaved M, BIERIERTN 1 WEREFANAREERDS (RIRNILIFER

) , BrEm 2 BBER, MEFERHEEXT, BRIERNZE—EH
NETEMBESERZE, BeRAFERE, WERNELBEENAN
Fif. AEIZHERT, RINRFREAHERAMAUT

AudioCodec SR AEEMEO

Daudio HFEFMEO, FJEEM [2S/PCM fREFHEO
Dmic HFEEO

AGC Automatic Gain Control

DRC Dynamic Range Control
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Linux AN FRFARXA ALSA Z2¥952T, ALSA HeIEBLM AT Linux NERBIERLE
*I‘go T:EV\]*ZW\LQ%EBEHE, ALSA *%1#\:7 alsa'driver, EEYTEF_“Z@E, ALSA ?gﬁﬂ\]?}'u_%'f;t‘T alsa-
lib, MAEERF REIEA alsa-lib 1289 API, BIA]LASEREXTEE S SRR a91THl,

2.1 IXEhHESR

Tina SDK S &M EMNEIMSEZIRENIIFA ASoC B, ASoC BEIETAE alsa IXEY
B, A7 Bt FER AN IR ENE R/ P EFIN codec W—EHHA R, ASoC BEil
RS9 3 249 : Codec, Platform #1 Machine,

1. Codec Xz
ASoC FH—1MEERITENIFLEER Codec Wi FEE LR, EEET —EFIMMITH
(Controls), &4iEC0, DAMP (IS S IEREIRE) ENXFIFEL Codec 10 IhEE, AT RIE
BHLTX, S E T Fafily e iEaE% 2l Platform 1 Machine JXzpH,

FREH Codec Rmh#REHEME LU F4FIE:

e Codec DAI (Digital Audio Interface) #1 PCM HEREEE;
e Codec B9 IO #=HIAT (12C,SPL &);

e Mixer MEMAZIMIZH;

e Codec 1 ALSA Sl {EE;

2. Platform IXzhH

THEETZ SoC FAMEI DMA MIZ/MiEOMEEMNITH (12S, PCM, AC97 FE) ;
—RBAREE5IRFK codec XA,

3. Machine IKzhghAY Platform #1 Codec BehEFREETERY, Ba4ZH Machine REHEE
MNEEE—RA TR EMERN MR T 1,
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ALSA Application User space
__________________ @___________________
ALSA core Kernel space
s
ASoC core
s
Audio driver
Machine
driver
Codec Platform
driver driver
=== @ ________________ S
AudioCodec AC108.. Hardware

2-1: ASoC 1EE

2.2 D1-H &4iER

D1-H 8&8%MNSHMER, H3ERNE AudioCodec,I2S0,1251,12S2(5 HDMI Audio #i
4#),DMIC,SPDIF,

2.2.1 R

D1-H SHERABTEER A pll audio0 MUK pll audiol div5s

pll audio0 BJLU&IH 22.5792M KIBSSh, M pll audiol divs i 24.576M RIESHR, H93I%
1F 44.1k &5, 48k RYIMBRFES,
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pll_audio1
pll_audio0 v
pll_audiol_
22.5792MEFI divs 24.576 MEFI)
Y
codec dac codec adc i2s0 clock i2s1 clock i2s2 clock
| Y h J Y
audiocodec audiocodec daudio0 daudio1 daudio2
dmic clock ]
spdif clock
|
\
dmic clock ]
spdif clock

2-2: D1-H BJ$PIR

2.2.2 CREM

linux-5.4/sound/soc/sunxi/

— sun20iwl-codec.c // codecREh

F— sun20iwl-codec.h

F— sun20iwl-sndcodec.¢ // codec machinelRzh

F— sunxi-dummy-cpudai.c // codec platformiRzf

— sunxi-daudio.c // daudio platformi&zp

— sunxi-daudio.h

F— sunxi-simple-card.c // BAmachinelXzh

F— sunxi-dmic.c // dmic platformd&zp

— sunxi-dmic.h

F— sunxi-pcm.c // BRAXMY, REEMplatformiREhAE O RABXREE
F— sunxi-pcm.h

F— sunxi-spdif.c // spdif platformiRzh

L— sunxi-spdif.h

linux-5.4/sound/soc/codecs/dmic.c  // dmic codeci&zp
linux-5.4/sound/soc/soc-utils.c // daudio codec3¥zf(snd-soc-dummy)
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2.2.3 AudioCodec

R

o Wi DAC

o z#% 16bit,20bit M RIEIERE
o #% 8KHz~192KHz KX

e =i ADC

o X#¥ 16bit,20bit HRERIFEE
o %% 8KHz~48KHz RE¥E

o FERIRINGEIL

o —RIIfAERE HPOUTL,HPOUTR
o —HRIIAFEZENE LINEOUTLP/N,LINEOUTRP/N

o HRRIRIMNEDHAN: MIC1P/N,MIC2P/N

o —HENZRMNHAN MIC1P/N,MIC2P/N,MIC3P/N
o —ERIZ{AFS line-in A LINEINL,LINEINR
o —RRI{AE FM-in HAFMINL,FMINR

o ZHREMNIREHEEER
o Z#FFEIAY playback 1 record(£XNIIER)
e DAC & ADC#9%#5 DRC

2.2.3.1 REARCE

Device Drivers =-->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture --->
<*> ALSA for SoC audio support --->
Allwinner SoC Audio support --->
<*> Allwinner Sun20iwl Codec Support

2.2.3.2 DTS fic&

&codec {
/* MIC and headphone gain setting */
miclgain = <0x1F>;
mic2gain = <Ox1F>;
mic3gain = <0x1F>;
/* ADC/DAC DRC/HPF func enabled */

/* Ox1:DAP_HP EN; 0x2:DAP SPK EN; 0x3:DAP_HPSPK_EN */

IR © HiB2EREROBIRAR. RE—INF
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adcdrc_cfg = <0x0>;

adchpf cfg = <0x1>;

dacdrc_cfg = <0x0>;

dachpf cfg = <0x0>;

/* Volume about */

digital vol = <0x00>;

lineout vol = <0xla>;

headphonegain = <0x03>;

/* Pa enabled about */

pa_ level = <0x01>;

pa pwr level = <0x01>;

pa msleep time = <0x78>;

/* gpio-spk = <&pio PF 2 GPIO ACTIVE HIGH>; */
/* gpio-spk-pwr = <&pio PF 4 GPIO ACTIVE HIGH>; */

/* regulator about */

/* avcc-supply = <&reg aldol>; */
/* hpvcc-supply = <&reg eldol>; */
status = "okay";

};

&sndcodec {
hp detect case
jack enable
status = "okay";

<0x01>;
<0x01>;

};

&dummy cpudai {
/* CMA config about */

playback cma = <128>;
capture cma = <256>;
status = "okay";

};

sndcodec EZE; EP machine IREHEVIEXECE

sndcodec EZ& sndcodec EZEi%AH

status &M H sndcodec IEnfl, disabled: AfEA; okay: {FH
hp detect case EMMEF, 0: REF; 1: SBF

jack enable EATEENAEXRBE, 0: AMERM; 1: £H

dummy cpudai B2&, B platform IKzchHIEXEE

dummy cpudai icE dummy cpudai A2E A

playback cma Ao & playback B9 dma buffer x/)\, %I KB

capture cma ECE capture B dma buffer X/)\, B KB

status 25 cpudai JXEh, disabled: RfEMA; okay: FH

codec E2E, BEPNE audiocodec REIHIEXECE

WA © BSEERERHERAE. RE—TF 7
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codec E2E codec ECE i FA

status &R codec I¥Eh, disabled: RfEMA; okay: EH

miclgain micl 8%, AIGESERE 0~0x1f,
0:0dB, 1~0x3:6dB, 0x4~0x1f:9~36dB, 1dB/step,
—f%IZE 0x13, Bl 24dB

mic2gain mic2 8, AIGESERE 0~0x1f,
0:0dB, 1~0x3:6dB, 0x4~0x1f:9~36dB, 1dB/step
—fi%I&E 0x13, BN 24dB

mic3gain mic3 1855, AGESCE 0~0x1f,
0:0dB, 1~0x3:6dB, 0x4~0x1f:9~36dB, 1dB/step,
—fi%IgE 0x13, BN 24dB

adchpf cfg =AER ADC HPF Ih8g, 1: 6/; 0: RMEA

digital vol

lineout vol

headphonegain

pa_level
pa_pwr level
gpio-spk
gpio-spk-pwr

a1k digital volume, FJI&ESEE 0~0x3f, &R~ 0~-73.08dB,
-1.16dB/step
lineout volume, FII&ESEE 0~0x1f, F&/~-43.5dB~0dB,

1.5dB/step
headphone &%, A[IRESEE 0~0x07, F2x'0dB~-42dB,
-6dB/step

PA 5|RifERET T O: (REFEM L SBFEXN
PA {HE5[HIfFRES . 0: REFAR; 1. SHETEN
PA f&8eS | Hl

PA {HE3{FERES B

2.2.3.3 codec #iE@EK

B LineoutiER]
Playback --> DACL
Playback --> DACR

Playback --> DACL
Playback --> DACR

YNSRHPOUTSa Hi ZRATHL :

--> LINEOUTL OQutput Select --> LINEOUTL
--> LINEOUTR Output Select --> LINEOUTR --> LINEOUT

--> LINEOUT

BISHPOUTHEF (D1 - HFF R AREAIAE R BENIER)
--> HPOUTL
--> HPOUTR

--> Headphone
--> Headphone

Playback --> DACL --> HPOUTL --> HpSpeaker

Playback --> DACR --> HPOUTR --> HpSpeaker

RE(3BE)

MIC1 --> MIC1 Input Select --> ADC1 Input --> ADC1l --> Capture
MIC2 --> MIC2 Input Select --> ADC2 Input --> ADC2 --> Capture
MIC3 --> MIC3 Input Select --> ADC3 Input --> ADC3 --> Capture
ENRE (D1-HARIRBRIAFEREE)

MIC3 --> MIC3 Input Select --> ADC3 Input --> ADC3 --> Capture

FHIER (D1-HAFLREMG LT LUBIELINEINL/RREHIERES)

IR © HiB2EREROBIRAR. RE—INF
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LINEINL -
LINEINR -

LINE-inRE
LINEINL -
LINEINR -

FM-in®S
FMINL --> ADC1 Input -
FMINR --> ADC2 Input -

-> ADC1 Input --
-> ADC2 Input --

-> ADC1 Input --
-> ADC2 Input --

vV Vv

vV Vv

ADC1 --
ADC2 --

ADC1 --
ADC2 --

\

Capture
Capture

\

\

Capture
Capture

\

-> ADC1 --> Capture
-> ADC2 --> Capture

D1-H FrEEMHINTR:

R

Ihee

HiE

MIC1 gain volume

MIC?2 gain volume

MIC3 gain volume

FMINL gain volume
FMINR gain volume
LINEINL gain'volume
LINEINR gain volume
MIC1 Input Select
MIC2 Input Select
MIC3 Input Select
ADC1 volume

ADC?2 volume

ADC3 volume

MIC1 &5

MIC2 g

MIC3 E#

FMINL 8%
FMINR &%
LINEINL g%
LINEINR g%
MICYT NIET
MIC2 $NET
MIC3 BNE
ADC1 HFEERE

ADC2 #HFEEIKE
ADC3 #iFxE=218E

0~31, &/~ 0~36dB,
0:0dB, 1~3:6dB,

4~31:9~36dB, 1dB/step

0~31, ®~0~36dB,
0:0dB,1~3:6dB,

4+<31:9~36dB, 1dB/step

0~31; &~ 0~36dB,
0:0dB, 1~3:6dB,

4~31:9~36dB, 1dB/step

0:0dB; 1:6dB

0:0dB; 1:6dB

0:0dB; 1:6dB

0:0dB; 1:6dB

0: ZHHN; 1: BiRHIA
0: Z7%IN; 1: BiniA
0: Z5HN; 1: Bl
0~0xFF, 0:Mute;
1~0xFF:-
119.25dB~71.24dB,
0.75dB/step, EXIA
0xA0=0dB

0~O0xFF, 0:Mute;
1~0xFF:-
119.25dB~71.24dB,
0.75dB/step, Eik
0xA0=0dB

0~0xFF, 0:Mute;
1~0xFF:-
119.25dB~71.24dB,
0.75dB/step, Bk
0xA0=0dB

WRAFRE © BseEREROERAE. RE—TNF
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ADC1 Input MIC1 Boost SEFERE ADC1->MIC1  0: *i; 1: {8

Switch HYIE B

ADC2 Input MIC2 Boost S&EMFRE ADC2->MIC2  0: %i; 1: {F4E

Switch B’\JE%

ADC3 Input MIC3 Boost SEFERE ADC3->MIC3  0: *i; 1: fFhE

Switch E’\Ji@ﬁ%

ADCI1 Input FMINL Switch  E&fEaE 0: XM; 1: fEaE
ADC1->FMINL HU@E

ADC2 Input FMINR Switch  2&f##E 0: XM; 1: fEge
ADC2->FMINR B&R%

ADC1 Input LINEINL Switch E&fEaE 0: XM; 1: fEaE
ADC1->LINEINL AJ@R

ADC?2 Input LINEINR EEERE 0: XM; 1: fEae

Switch ADC2->LINEINR H3@
B

LINEOUT volume Lineout S 2I8E 0~31, &5-43.5~0dB

digital volume BFHmBEEIRE 0~68, #&xR-73.08~0dB

DAC volume

Headphone Volume

LINEOUTL Output Select
LINEOUTR Output Select
LINEOUT Switch
Headphone Switch

HpSpeaker Switch

DACL,DACR BE2i%&

Headphone E218E
Lineout left &%+
Lineout right 3aHIEEF
A FAE Lineout M@K
ﬁﬁﬁb Headphone &

SSH

& FHE Speaker @I

(ERZHR)

0~0xFF, 0:Mute;

1~0xFF:-

119.25dB~71.24dB,

0.75dB/step, EXIA

0xA0=0dB

0~7, &K-0dB~-42dB,

-6dB/step

0: Bigm; 1: 59
0: Bim; 1: 5
0: Xi;
0: Xx;

an>  aob
(aYa i avay

1:
1

B m

0: %@; 1:

2.2.4 Daudio

R

o MUEE I2S/PCM, AJIAFI&

o XFFEMER

BiE, BEXRE, BF

o #F Left-justified,Right-justified,Standar mode 12S,PCM mode

WRAFRE © BseEREROERAE. RE—TNF
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%#F i2s,pem HERECE

¥ #F mono M stereo EI, REXHF 8 B@E
% #5[EIRY playback #1 record (£ ITHE)
¥ 8~192KHz RH=R

315 16,24,32bit RIFFEE

¥ 3 B8 MCLK %

2.2.4.1 REERE

Device Drivers --->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture --->
<*> ALSA for SoC audio support --->
Allwinner SoC Audio support --->

<*> Allwinner Audio Simple Card
<*>  Allwinner Digital Audio Support

2.2.4.2 DTS fic&

&daudioO {
mclk div = <0x01>;
frametype = <0x00>;
tdm config = <0x01>;
sign_extend = <0x00>;
msb lsb first = <0x00>;

pcm lrck period = <0x80>;
slot_width_select = <0x20>;

};

pinctrl-names = "default", 'sleep";
pinctrl-0 = <&daudio0 _pins a>;
pinctrl-1 = <&daudio® pins b>;
pinctrl used = <0x0>;
status = "disabled";

&sounddaudio® {
status = "disabled";
simple-audio-card,name = "snddaudio@";

/* simple-audio-card, frame-master = <&daudio® master>; */
/* simple-audio-card,bitclock-master = <&daudio@ master>; */
/* simple-audio-card,bitclock-inversion; */

/* simple-audio-card, frame-inversion; */

daudio® master: simple-audio-card,codec {
/* sound-dai = <&acl08>; */

15

};

daudioO E2E, Bl daudioO platform JXENRIAEXECE

WRAFRE © BseEREROERAE. RE—TNF
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daudio B2E& daudio ECE iR

mclk div 0: not output(normal setting this);
1/2/4/6/8/12/16/24/32/48/64/96/128/176/192: 55 EB
codec M, $AZERZ pll audio/mclk_div

frametype 0: short frame = 1 clock width; 1: long frame = 2
clock width

tdm_config 0: pcm mode; 1: i2s mode

sign extend
msb Isb first
pcm_Irck period
slot width_select
tx data_mode

rx _data mode

playback cma
capture cma

0: zero pending; 1: sign extend

0: msb first; 1: Isb first

—R% A& 16/32/64/128/256 4> belk

X% #F 8bit, 16bit, 32bit FE

0: 16bit linear PCM;1: reserved;2: 8bit u-law;3: 8bit
a-law

0: 16bit linear PCM;1: reserved;2: 8bit u-law;3: 8bit
a-law

Bt & playback B dma buffer A/)\, 2L KB

B2E capture B9 dma buffer K/)\, B KB

sounddaudioO A2E&, EP daudio0 machine REIHIIEXEDE

sounddaudio B &

sounddaudio EZE AR

status

simple-audio-card,name
simple-audio-card,format
simple-audio-card,frame-master

simple-audio-card,bitclock-

master

simple-audio-card,bitclock-

inversion

simple-audio-card,frame-

inversion

simple-audio-card,capture only
simple-audio-card,playbcak only

EAFH snddaudio ¥XEh, disabled: R{E;
okay: f#F

BERBR

i2s,right j,left j,dsp a,dsp b

FCE frame clk EMX R, FEEENZ SoC A
F,codec 17 slave; HIRECE T codec s, M
codec fEAE, SoC fEAM

FCE bit clk EMX R, FEEENZ SoC A
F,codec 1A slave; SNRECE T codec T, M
codec fERE, SoC fEAM

BCE bit clk HR4EUR; FEEENZERRM

ECE frame clk #RMEUR; FECENZIEERIE

XZFRREM
ISTHHERBUR

IR © HiB2EREROBIRAR. RE—INF
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2.2.4.3 1I2S I=5Imn

'~

HDMI audio ThaeRaefEMA daudio2 X—4H 12S, BAIA DTS tLELEE Y, FERLEWNT:

&daudio2 {

mclk div =
frametype =
tdm_config =
sign_extend =
tx_data mode =
rx_data mode =
msb lsb first =
pcm_lrck period =
slot_width_select
asrc_function en

pinctrl-names =

<0x00>;
<0x00>;
<0x01>;
<0x00>;
<0x00>;
<0x00>;
<0x00>;
<0x20>;

<0x20>;
<0x00>;

"default", "sleep";

pinctrl-0 = <&daudio2 pins a &daudio2 pins b &daudio2 pins c>;
pinctrl-1 = <&daudio2 pins d>;
pinctrl used = <0x0>;
daudio type = <0x1>;
status = "okay";
+
&hdmiaudio {
status = "okay";
}i
&sounddaudio?2 {
status = "okay";
simple-audio-cardyname = "sndhdmi";
daudio2 master: simple-audio-card,codec {
sound-dai = <&hdmiaudio>;
+
Iy

HhEEFEMS: slot width select i2E 0x20 tdm_config I&E 0x1 pinctrl used RE 0

daudio type & 1

HNRYG, B3m< cat /proc/asotind/cards FHYFIEREE,

WAL E R INHIXEN

TEFIMBESINER, TEEATESGSHITRER:

MR %AM sndhdmi EF,

#IXwavESISE R/ WL, 5190/mnt/UDISK/test.wav
aplay -Dhw:sndhdmi /mnt/UDISK/test.wav

2Rik/etc/asound.confBE THDMI audioMECE, LA TEGSEK:
aplay -DPlaybackHDMI /mnt/UDISK/test.wav

2.2.5 DMIC
RIS

o X 8 BRI

WRAFRE © BseEREROERAE. RE—TNF
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o ¥ 8~48KHz Ri¥EXR
o H1F 16/24bit RIEKEE

2.2.5.1 RE&EE

Device Drivers --->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture --->
<*> ALSA for SoC audio support --->
Allwinner SoC Audio support --->

<*> Allwinner Audio Simple Card
<*>  Allwinner DMIC Support

2.2.5.2 DTS fic&

FCEWNT:
&dmic {
pinctrl-names = "default","sleep";
pinctrl-0 = <&dmic pins_a>;
pinctrl-1 = <&dmic.pins b>;
status = "okay";
}i

&dmic_codec {
status = "okay";

};

&sounddmic {
status = "okay";

};

dmic E¢&, Bl platform IRXEHIFE<ECE

dmic A& dmic EcE iR

status 25M#EA dmic I’E, disabled: FFEM; okay: f#A
capture cma  B2E capture 89 dma buffer X/J\, i KB

data vol DATAO~DATA3 B9#F1g%, FAIAECE 0xBO Bl 12dB
rx_chmap WEMET, BIARCE 0x76543210 RIRBEIAEEIRRF

dmic _codec E2&, Bl codec FrhHVHEXECE

dmic codec E2E dmic_codec BZE %R
status 25#A dmic_codec IE5l, disabled: A~fFEMA; okay: fFFH
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sounddmic A&, Bl machine IX&IHIEXECE

sounddmic E2& sounddmic EZE&i%RH

status E2EFEA sounddmic K5, disabled: FEM;
okay: f#F

simple-audio-card,name = =R

simple-audio-card,capture only REFHFRER

2.2.6 SPDIF

R

e 2% S/PDIF _OUT #1 S/PDIF_IN
e ¥ mono # stereo #EI{

192kHz R#¥E=x
MNZ¥F 44.1KHz,48KHz REFEFR
A2 HF 16bit, 24bit RIFKEE

2.2.6.1 HEEE

W4z 22.05kHz, 24kHz, 32kHz, 44.1kHz, 48kHz, 88.2kHz,96kHz, 176.4kHz,

Device Drivers --->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture
<*> ALSA for SoC audio support/ --->
Allwinner SoC Audio support --->

<*> Allwinner Audio Simple Card
<*>" " Allwinner SPDIF Support

2.2.6.2 DTS fid&

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

}i

&soundspdif {
status = "okay";

};

spdif fidE, BP platform REHHIMEXECE

WRAFRE © BseEREROERAE. RE—TNF
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spdif B¢ & spdif ECEWER |
status REFH spdif IXEh, disabled: RFEH; okay: £

soundspdif A¢&, BP machine JRhHIEXREE

soundspdif B0 & soundspdif Bt & i B
status 25 sndspdif JX5), disabled: RfEMA; okay: fFH

2.2.7 9ME codec:AC107

AC107 2—fE&E® ADC B9 Codec &/, TEN D1-H MAECEER AC107 fERIENA,

NREAEMB Codec TF, LAFERESE,

2.2.7.1 AZERE

Device Drivers --->
<*> Sound card supporta--->
<*> Advanced Linux Sound Architecture --->
<*> ALSA for SoC audioessupport --->
Allwinner SoC Audio support -:-->

<*> Allwinner Audio Simple Card

<*¥>  Allwinner Digital Audio Support
CODEC drivers --->
<*> Sunxi AC107 Codec

2.2.7.2 DTS &

1% D1-H Ei@id twi0 =% AC107, M i2s2 A FSMEIEMNER

twi BC&:

&twil {
clock-frequency = <400000>;
pinctrl-0 = <&twi0® pins a>;
pinctrl-1 = <&twi@ pins_b>;
pinctrl-names = "default", "sleep";
status = "okay";

aclO7: acle7@36 {
#sound-dai-cells = <0>;
compatible = "Allwinnertech,acl107 0";
/*compatible = "acl07 0";*/
reg = <0x36>;
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status = "okay";

};

i

i2s BcE&:

&daudio2 {
mclk div = <0x02>;
frametype = <0x00>;
tdm config = <0x01>;
sign extend = <0x00>;
tx_data mode = <0x00>;
rx_data mode = <0x00>;
msb_lsb _first = <0x00>;
pcm_lrck period = <0x80>;
slot width select = <0x20>;
asrc_function en = <0x00>;
pinctrl-names = "default", "sleep";
pinctrl-0 = <&daudio2 pins a &daudio2 pins b &daudio2 pins c>;
pinctrl-1 = <&daudio2 pins d>;
pinctrl used = <0x1>;
daudio type = <0x0>;
status = "okay";

};

&sounddaudio?2 {
status = "okay";
simple-audio-card, name.=."acl07";
simple-audio-card, format = "i2s";

sound-dai
};
};

{ERTEL2SER;
ACLO71EAMIEE

simple-audio~card,
daudio2 master: simple-audio-card,codec {

capture only;

= <8aclo7>;

HEERREnclk div=2,acl07E3KMCLK}911.288Me&E11.2896M;

BCLK, LRCK#BZnormaliZ=, EIFRMAEEbitelock-inversion, frame-inversion
simple-audio-card, capture
simple-audio-card, nameE-E&F=Eacl07

onlyRFEMRER, ERNaclo7ERNIZFHRER

2.2.7.3 f£H

HWANRSGG, Bidd< cat /proc/asound/cards FIHEFIEREE, MRLM acl07 HXE

+*, REABEIEEMEIKED

ERHTIMNESIEER, JHEEATENSHITRE:

SN ET FES S B

arecord -Dhw:acl07 -f S16

LE -r 16000 -c 2 /tmp/test.wav

amixer -D hw:acl07 cset name='Channel 1 PGA Gain' 25
amixer -D hw:acl07 cset name='Channel 2 PGA Gain' 25

WRAFRE © BseEREROERAE. RE—TNF
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2.2.8 IRERFMNTTE

BREDEENBEME LHITHER, REOVHSS

2.2.8.1 B

i@idHeadphonei&
amixer -D hw:audiocodec cset name='Headphone Switch' 1
amixer -D hw:audiocodec cset name='Headphone Volume' 3

aplay -Dhw:audiocodec /mnt/UDISK/1KHz 0dB 16000.wav
HEFAIRIA/etc/asound . confERBEMpcmiS & HITIBN:
aplay -Ddefault /mnt/UDISK/1KHz_0dB_16000.wav

2.2.8.2 #|E

EITEZ (MIC3) RAlEHE

amixer -D hw:audiocodec cset name='ADC3 Input MIC3 Boost Switch' 1
amixer -D hw:audiocodec cset name='MIC3 Input Select' 0

amixer -D hw:audiocodec cset name='MIC3 gain volume' (19

arecord -Dhw:audiocodéc -f S16 LE -r 16000 -c 1 /tmp/test.wav

ARTEMFREMICL, MICHESER, BNREINEBIEEE A,

YASRMCIL, MIC2, MIC3HIBERER(ERE Y , AR TEARBATRE:

arecord -DCaptureMic -f S16 LE -r 16000 «c 1 /tmp/test.wav
2RINTE/etc/asound . confHRECE ¥ CaptureMic, M4 ELI3FEERE, {BRarecord REMIC3X—FELIE
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3.1 alsa-utils

i ALSA TR, efffA% alsa-lib figEE, —iREAEINA amixer,aplayarecord %,

3.1.1 amixer

amixer B <1TH ALSA ERIEzpATE LA, ATFI&E mixer control,

fERTA:

o ERIEI

PRI Tise
-D,-device FEEREFixE, AAAER default

o B

e IhgE
controls FHiEEE RIFREIEH
contents FIHEEEENAERGNAERKER
cget REIEEREHNER
cset KEREEESNE
25451 :

JREXaudiocodecERHIFTBIEHA

amixer -Dhw:audiocodec controls

REVHRIEGSE
amixer -Dhw:audiocodec cget name='LINEOUT volume'

REYRIEGEE
amixer -Dhw:audiocodec cget name='LINEOUT volume' 25
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3.1.2 aplay

aplay Ber<1TH ALSA EREsHHER TR, BFRERThEE.

fERAE:
eI IhRE
-D,-device IEEEFILE, BHAEA default
-1,-list-devices e iR

-t,-file-type IS E BRI, 81 voc,wav,raw, AEEMIE T T EIRE 4
KEEIRS!

-c,-channels B BEE

-f -format FEERER

-1,-rate RIFER

-d,-duration 15 E FE TRV B (]

-period-size
-buffer-size

8% period size
8 buffer size

WRBHREIZ wav XM, AJLURITSLER, IRAIEER, RIFEFSL
5431

( aplay -Dhw:audiocodec /mnt/UDISK/test.wav

3.1.3 arecord

arecord Bm<ITH ALSA ERIEGNEE TR, BTFREEE.

-period-size
-buffer-size

fERAE:
PRI IhgE
-D,-device IEEEFRIRE, RIAER default
-1,-list-devices I AFIFFEE &
-t,-file-type EERBBEMETE, W voc,wav,raw, REEME R TS AR X
EREIRS
-c,-channels FEERIEEL
-f,-format FEEREFEN
-1,-rate PR EES
-d,-duration 5 7E FETR Y BT (8]

8% period size
8 buffer size
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2451

Fhl5s, BEHN2, KHEEHN16000, KiFEENLI6bit, FEAwavHF
arecord -Dhw:audiocodec -f S16 LE -r 16000 -c 2 -d 5 /mnt/UDISK/test.wav

3.1.4 alsaconf

alsaconf #5892 ALSA configuration file, {£F alsa-lib T A+, #&fF pcm, mixer B, &=
MEEXUE ENREXY, BFESEE pcm, mixer %%,

BEAIRENE B X 4 /usr/share/alsa/alsa.conf, EHHE FE—E hooks,

@hooks [
{
func load
files [
{
@func concat
strings [
{ @func datadir }
"/alsa.conf.d/"
1
h
"/etc/asound.conf"
"~/.asoundrc"
1
errors false

XBRET—NHF, ZREMEXBREEX M

/usr/share/alsa/alsa.conf.d/
/etc/asound. conf
~/.asoundrc

XEFREXHALISE defaut Bk, BEX pcm 125, alsa #&HFINEE, BARIUSE:
https://www.alsa-project.org/alsa-doc/alsa-lib/conf.html
https://www.alsa-project.org/alsa-doc/alsa-lib/pcm plugins.html

Tina sdk TEMEXUMHE=RIEE/etc/asound.conf, AILLAESE,

fER7E:

Tina R B & F#1T make menuconfig, i%#} alsa-conf-aw {5 £2,
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3-1: menuconfig allwinner

[&] 3-2: menuconfig alsa-conf-aw

Ea4%mi/etc/asound.conf X, TEIERIENAE:
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g EamixerigfEidefaut AR (#1T7snd_hctl_open&IREVZECE)
ctl.!default {

type hw

card audiocodec
}

EEdefaultEE ($11T7snd_pcm openIRENZECE )
pcm. ldefault {
type asym
playback.pcm "PlaybackDmix"
capture.pcm "CaptureDsnoop"

}

fERdmixiEM, ATLURESHEMR, AXFLITHE RHITER
pcm.PlaybackDmix {
type plug
slave.pcm {
type dmix
ipc key 1111
ipc_perm 0666

slave {
pcm "hw:audiocodec"
rate 48000
channels 2

}

}

fERdsnooptdtf, FILURARE, AIXEZITHERH#ITRE
pcm.CaptureDsnoop {
type plug
slave.pcm {
type dsnoop
ipc key/1111
ipc_perm 0666

slave {
pcm "hw:audiocodec,0"
rate 48000
channels 2

)

}

pcm.PlaybackDmix {
type plug
slave.pcm {
type softvol
slave.pcm {
type dmix
ipc_key 1111
ipc_perm 0666

slave {
pcm "hw:audiocodec,0"
rate 48000
channels 1
)
}
control {

name "Soft Volume Master"

fEAdmixiEfr UK softvo Ui, softvolidfFAILUEN— N control, AFIEHIEE (R LIEET)
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card audiocodec

}
min_dB -51.0
max_dB 0.0

resolution 256

3.2 tinyalsa-utils

tinyalsa & alsa-lib B9— & bRk, BRMT pcm # control WEXRIEO; REXZKERH
B1YE. TheE, TJLUREMEAEO, tinyalsa-utils &7 tinyalsa —®ET R, FTEN/LNEA

I RENE,

3.2.1 tinymix

5 amixer fEAEMA, ATFI2E/E mixer control,

o ERIEI

pril

-D,-card

EERERiIgE, MIAER card0

o BRAM<T

e IhEe
controls FHIEEF RIFREIEH
contents FIHIEEERIFFEIEHARKER
get REFEEZEHIER
set RERERGNE
2551 :
FEcardOBIFREIEGR

tinymix -D @ controls

REXcardOHFIRHEE
tinymix -D O get 'LINEOUT volume'

REcardOYFEHSE
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l tinymix -D O set 'LINEOUT volume' 25 J

3.2.2 tinyplay

5 aplay fFAEM, BTREE RFIREHITER

o HERIEI

PRI Ihge

-D,-card IBEFEFRI&E, BIAER card0
-p,-period-size 187 period K/, LIS
-c,-channels FEEBIEE

-1,-rate IEEREE

-b,-bits IBEREREE

WRBHREIZ wav X, T LURITLER, IR5@iEE, RIFERESH
25451

(tinyplay -D © /tmp/16600-stene-10s.wav )

3.2.3 tinycap

5 arecord fEFZEM, BFREFRHITREINEE

o HERIEI

IR IhRE
-D,-device IEEEFI&E, BRIAMER card0
-p,-period-size 187 period K/, B
-c,-channels IEEIRIEEL
-r,-rate IEEREER
-b,-bits IEERIEEE

25451
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REBEERN2, XEFXRN16000, REFHFENL6bit, RENwavH
tinycap -D 0 -b 16 -r 16000 -c 2 /mnt/UDISK/test.wav

3.3 dump H1Fzs

A7 sunxi FEYEMT sunxi dump K&, BFEERIES ST

TR F/sys/class/sunxi dump BR. FJLURIE spec EEEXBERNFES ML, ZFHTIRE
1215,

3.3.1 dump audiocodec 7728

audiocodec B EFZFRIAIXTR—HEFH audio reg, @ find sLEK:

root@TinalLinux:/# find -name audio reg
./sys/devices/platform/soc@3000000/2030000.codec/audio reg debug/audio 'reg
root@TinaLinux:/#

ERAZ:

#@id echo ENTFISHE
B# 1: 0-read; l-write
B 2: reg value

B 3: write value
24451
BEEMMBEFFERE:

cat /sys/devices/platform/soc@3000000/2030000.codec/audio reg debug/audio reg

REG NAME | OFFSET | VALUE
|31-28|27-24|23-20|19-16|15-12|11-08|07-04|03-00|save value

SUNXI_DAC DPC |6x  0]6x 0|0000 |00OO |0OOO |0OOO |OOEO |0OOO |00
| 0006 |0x 0

SUNXI DAC VOL CTRL |6x 4]6x 1aba0|0000 |6OOO |00 |0EO1 |1016 |0600 |1016
|0000 |0x 0

SUNXI DAC_FIFOC |ox 10]06x 4000|0000 |0000 |0COO |0OGO |0100 |0OEO |00O6
| 0000 |0x 0

SUNXI DAC FIFOS |6x 14|6x 808008|0000 |0OGO |1600 |0OEO |1600 |0OEO |OOO6
| 10060 |0x 0

SUNXI DAC_TXDATA |6x 20]06x 0]0000 |0000 |0OOO |0OOO |OOEO |6OOO |60
|6000 |0x 0

SUNXI DAC_CNT |6x 24]0x 0|0000 |0OOO |0OOO |OOOO |0OEO |6OOO |00
| 0000 |0x 0

SUNXI DAC DG |6x 28]0x 0|0000 |00O0O |0OOO |0OOO |OOEO |0OOO |00
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10000 |0x 0

SUNXI_ADC_FIFOC |0x 30|0x 6000400|0000 |0110 |00A0 |0000 |0000 [0100 |0000
10000 |0x 0

SUNXI_ADC_VOL_CTRL |0x 34|0xa0adadad|1010 |0000 1010 |0000 |1010 0000 |1010
10000 |0x 0

SUNXI_ADC_FIFOS |0x 38|0x 1/0000 |0000 |0000 |00A0 |0O0O |0A00 |00
|0001 |0x 0

SUNXI_ADC_RXDATA |0x  40|0x 0/0000 |0000 |00A0 |0000 |0000 |00 |0000
10000 |0x 0

SUNXI ADC CNT |0x  44|0x 0/0000 |0000 |0000 |0000 |0000 |00 |0000
10000 |0x 0

SUNXI_ADC DG |0x 4c|0x 0/0000 |0000 |0000 |0000 |0000 |00 |0000
|0000 |0x 0

SUNXI_ADC DIG_CTRL |0x 50|0x 0/0000 |0000 |0000 |0000 |0000 |00 |0O0O
10000 |0x 0

SUNXI_VRAISPEEDUP DOWN CTRL  |Ox 54|0x 10/0000 |0000 |0000 |0000 |0000 |00 |0001
10000 |0x 0

SUNXI_DAC_DAP_CTL [0x  f0|0x 0/0000 |0000 |00A0 |0000 |0000 |00 |0000
10000 |0x 0

SUNXI_ADC_DAP_CTL |0x  f8|0x 0/0000 |0000 |0000 |0000 |0000 |00 |0000
10000 |0x 0

SUNXI ADC1 REG |0x 300|0x 9cc055|0000 |0000 [1001 |1100 |1100 |0000 |0101
|0101 |0Ox 0

SUNXI_ADC2_REG |0x 304|0x 9c0055|0000 |0000 |1001 |1100-]0000 |0000 |0101
|0101 |0Ox 0

SUNXI_ADC3 REG |0x 308|0x401c1355|0100 |0000 0001|1100 |0001 [6011 |0101
|0101 |0Ox 0

SUNXI_DAC_REG |0x 310|0x 15007a|0000.]|0000 |0001 0101 |0000 |0000 |0111
11010 |0x 0

SUNXI_MICBIAS REG [0x 318|0x4094b030/0100 |0000 1001 |0100 |1011 |[0000 |0011
10000 |0x 0

SUNXI_RAMP_REG |0x 31c|0x | 180000|0000 |0000 |0001 |1000 |0000 |00 |000O
10000 |0x 0

SUNXI BIAS REG |0x) 320 |0x 80|0000 |0000 |0A00 |00AO |000O |0000 |1000
10000 |0x 0

SUNXI_HMIC_CTRL |Ox 328|0x / 1400cf|0000 |0000 |0001 |0100 |0000 0000 |1100
[1111 |0Ox 0

SUNXI HMIC STS |0x 32c|0k 7700|0000 |0000 |00 |0000 |0111 [0111 |0O0O
10000 |0x 0

SUNXI_HP2 REG |0x 340|0x36404000|0011 |0110 |0100 |0000 |0100 |00 |0000
|0000 |0x 0

SUNXI_POWER REG [0x 348|0x80013325|1000 |0000 |0000 |0001 |0011 [0011 |0010
|0101 |0Ox 0

SUNXI_ADC_CUR REG |0x 34c|0x 151515|0000 |0000 |0001 |0101 |0001 [0101 |0001
|0101 |0Ox 0

EERINFESRRSE:

FTENSOF:

[

[ 3411.990341] [AUDIOCODEC][store audio reg][1936]:
[ 3411.990341]

[ 3411.990341] Reg[0x10] : 0x00004000

[ 3411.990341]

[ 3411.990341]

RROx10F7723H91E/70x00004000

3411.981747] [AUDIOCODEC][store audio reg][1914]:ret:2,

reg offset:16,

reg_val:0x0

echo 0,0x10 > /sys/devices/platform/soc@3000000/2030000.codec/audio reg debug/audio reg
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HEXEANFFes:

echo 1,0x24,0 > /sys/devices/platform/soc@3000000/2030000.codec/audio reg debug/audio reg
RTFOx24F7FRE 00

3.3.2 dump daudio ZFF8%

EE spec AJLIANE i2s {RIRIS1Zes B it

i2s0: 0x02032000
i2sl: 0x02033000
12s2: 0x02034000

B LUEE sunxi dump TREIEFFHRNRS, FINEF i2s0 NFFSS:

cd /sys/class/sunxi_dump
echo 0x02032000,0x020320a0 > dump
cat dump

FEERE. BRREST, FE&EE RX DATA(0x10), TX DATA(0x20) 7R, TNSHEUE
S5 (238 FIFO HFMEEEIRERT)

3.3.3 dump dmic ZF{F2s

& E spec AILFIE dmic HRHNFEIE U

(dmic: 0x62031000 )

AILUEE sunxi dump T 2 EIEHFFESRE:

cd /sys/class/sunxi_dump
echo 0x02031000,0x02031050 > dump
cat dump

ABRERERET, FEESF RX DATA(0x10) HiFss, ANSEREIERE (18 FIFO HAy%EK
BIREET)

3.3.4 dump spdif 7728

&EE spec AJLUANE spdif RPN EFFasE ML

((spdif: 0x02036000 )

B LUEE sunxi dump T REE spdif FEFEFRE:
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cd /sys/class/sunxi_dump
echo 0x02036000,0x02036040 > dump
cat dump

3.4 sound procfs

@ procfs X RL FTENE FEXTR, AUREZIERENENANNRS. KRFHFR
FEER.

RIZFEER TEIEBA BETE procfs FEMNNTIR:

Device Drivers --->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture --->
[*] Sound Proc FS Support
[*] Verbose procfs contents

LA card0 AfIE TREMNTRER:

ddd
/proc/asound/card0/
— id /* BEREW */
— pcmoc /* pcmQ-FEEHm £
| B info /* pemfE 8 */
| L— subo
| — hw_params /* EE#%%M%,% k
| — info /* pemfsR)*
| — status Ve pcmnnLATikmA
| L— sw_ params /* RESHES */
L— pcmop /* pcmO FEHCH */
— info
L— subo

Hr, hw params, status ZBEEZZILLIRBERAMES:

cat /proc/asound/cardO/pcmOc/subO/hw params

access: RW_INTERLEAVED * RERAHTIEE */

format: S16 LE /* LRI BURRRIEREE */

subformat: STD

channels: 2 /* BB */

rate: 16000 (16000/1) /* REEE */

period size: 320 /* AR CREdImarhiretE, FlaNiX Eperiod time=320/16000=20ms)
*/

buffer size: 2560 /* WIZALSAEZRAIFFR A KN, REREBETFZ D period */

cat /proc/asound/card®/pcmOc/sub0d/status

state: RUNNING /* BISUSITIRAS, RUNNING, SETUPERE *

owner_pid 1 22653

trigger time: 81828.078175765

tstamp 1 82373.796969347 /* FHRETENNEIFES */

delay : 256

avail 1 256 /* HEin] A EREIEmER */

avail max 1 320
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hw _ptr : 8731456 /* TEMFIBIEISE, BAL(M) */
appl_ptr 1 8731200 /* MBS, BAI(M) */

e M period size AJLFIE HAT dma FEHIR, KRSEMARMERE, KIETEMEFE—
TEHERY,

e buffer size AIUFEEZEFEX KA/, XNAZREBAEFRRNEI xrun, KABEFEFE—ELEN,

e M hw ptr, appl ptr LB SRS /ABSHIME, BB AEE xrun &,
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XEBFENE alsa-lib FREAEO

4.1 control ##0

AT HERIEIAR, alsa-lib PEETHEXEND, @

BY. i%E control elements

FEIRFREO:

i control =& (/dev/snd/controlCX) &3

snd ctl open

snd ctl elem info get id
snd ctl elem info set id
snd ctl elem info

snd ctl ascii value parse
snd ctl elem read

snd ctl elem write
snd_ctl close

J¥40 control #Z AR ABIEEI:

https://www.alsa-project.org/alsa-doc/alsa-lib/control.html

https://www.alsa-project.org/alsa-doc/alsa-lib/group  control.html

THEE—MEEF=EOMNGF.

#include <stdio.h>

#include <stdlib.h>
#include <stdbool.h>
#include <stdint.h>
#include <unistd.h>
#include <string.h>

#include <alsa/asoundlib.h>

#define DEV_NAME "hw:audiocodec"
#define VOLUME_CONTROL

{

long range = max - min;

if (range == 0)
return 0;

"name='LINEOUT volume'"

/* Fuction to convert from percentage to volume.
static int convert volume(int percent, long min, long max)

val = volume */
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{

return (int)((range * percent / 100) + min);

bool controlVolume(int volume percent)

int err = -1;

snd _ctl t *handle = NULL;

char *card = DEV_NAME;

char *volume control = VOLUME CONTROL;
char volume string[4];

long min, max, raw;

snd_ctl elem info t *info = NULL;
snd ctl elem id t *id = NULL;
snd ctl elem value t *control = NULL;

if (volume percent > 100 || volume percent < 0)
return false;

snd_ctl_elem _info_alloca(&info);
snd ctl elem id alloca(&id);
snd ctl elem value alloca(&control);

err = snd_ctl ascii elem id parse(id, volume control);

if (err < 0) {
fprintf(stderr, "Wrong control identifier: %s\n", volume control);
goto failed;

}

err = snd_ctl open(&handle, card, 0);

if (err < 0) {
fprintf(stderr, "Control device %s open error:%s\n", card, snd strerror(err));
goto failed;

}

snd ctl elem info set id(info, \id);

err = snd /ctl elem info(handle, info);

if (err </0) {
fprintf(stderr, "Cannot find the given element from control %s\n", card);
goto failed;

}

snd_ctl elem_info get id(infe; id);

snd _ctl elem valuersetgzid(control, id);

err = snd _ctl elem read(handle, control);

if (err < 0) {
fprintf(stderr, "Cannot read the given element from control %s\n", card);
goto failed;

}
min = snd_ctl _elem info_get min(info);
max = snd _ctl elem info get max(info);

snprintf(volume string, sizeof(volume string), "%d", convert volume(volume percent, min
, max));
/*¥printf("set volume %s, [%u%%]\n", volume string, volume percent);*/
err = snd _ctl ascii value parse(handle, control, info, volume string);
if (err < 0) {
fprintf(stderr, "Control %s parse error: %s\n", card, snd strerror(err));
goto failed;
}
err = snd _ctl elem write(handle, control);
if (err < 0) {
fprintf(stderr, "Control %s write error: %s\n", card, snd strerror(err));
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goto failed;
}
failed:
if (info)
snd ctl elem info free(info);
if (id)
snd _ctl elem id free(id);
if (control)
snd_ctl elem value free(control);
if (handle)
snd ctl close(handle);

return ((err < 0) ? false : true);

4.2 PCM O

AT HEREAR, alsa-lib PEHETHEHXED, @F pcmCXDXp/pcmCXDXc T4 (/dev/s-
nd/pcmCXDXx) ELIEKR. REINEE,

FEHREIEO:

snd_pcm_open

snd_pcm_info

snd _pcm_hw params_any
snd_pcm_hw _params_set access
snd_pcm_hw _params /et format
snd_pcm_hw params set channels
snd_pcm_hw_params set_rate/near
snd _pcm_hw params set buffer size near
snd_pcm_hw_params
snd_pcm_sw_params current
snd_pcm_sw_params

snd_pcm_readi

snd_pcm writei

snd pcm close

4 pem 3EOHERIFER
https://www.alsa-project.org/alsa-doc/alsa-lib/pcm.html
https://www.alsa-project.org/alsa-doc/alsa-lib/group p ¢ m.html

EOMFEAFIFrIASZE aplay,arecord BISKIL, EZAILITE alsa-utils 3k E (dl/alsa-utils-
1.1.0.tar.bz2)
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5.2 BIUKBEE
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