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1. BhHA

1.1 Rockchip 5454

FNEHAR RK FERESE, WK 1-1 Fk:


af://n89
af://n90

Rockchip Audio

Function Feature Description
125 08 CHIN/OUT Inter IC Sound
TDM 16 CHIN/OUT Time Division Multiplexing
PCM 02CHIN/OUT Pulse Code Modulation
PDM 08 CH IN Pulse Density Modulation
DSM 02 CH OUT Delta Sigma Modulation
DCODEC 04 CHIN /02 CHOUT Digital Codec Interface
SPDIF 02 CH OUT /7.1 BITSTREAM Sony/Philips Digital Interface
12S +12S 16 CHIN/OUT e.g. sound Bar Product
125 + PDM 16 CHIN/OUT e.g. Smart Home Product
TDM + TDM 32CHIN/32CHOUT
TDM + PDM 24 CHIN/16 CHOUT

DMIC ARRAY + ANALOG LOOPBACK

For Acoustic Echo Cancellation

e.g. Smart Home Product

HDMI + ANALOG OUTPUT

For Multi Streaming

e.g. OTT Product

CARD + VAD

For Automatic Speech Recognition

e.g. Smart Home Product

HDMI OUT

7.1 LPCM Multi Channel / Bitstream

e.g. Dolby / DTS Lossless Bitstream

DpP

7.1 LPCM Multi Channel

e.g. Dolby / DTS Lossless Bitstream

OPTICAL 2 CHLPCM /7.1 Bitstream e.g. 7.1 DD+ Bitstream

DCODEC Link with External Analog Part e.g. RK812

DSM Stereo Differential Output e.g. Play Music over DSM on RV1126

HDMI IN e.g. with Third Part IC, e.g. TC358749

HDMI ARC Audioi Return Channel e.g. RK3308

PDM DMICS DMIC Array e.g. 8 Omnidirectional PDM Mics

12S DMICS DMIC Array e.g. 8 Omnidirectional 12S Mics

DCODEC Link with External Analog Part e.g. RK812

VAD Voice Activity Detection Wake Up System if Sound Threshold Reached
SPDIF IN 2 CHLPCM e.g. ARC on RK3308

INTERNAL CODECS 2CHIN/OUT 8CH IN on RK3308

EXTERNAL CODECS 2CHIN/OUT e.g. RK817

ACC Audio Clk Compensation e.g. UAC for clk drift and compensation

DLP Digital Loopback [SW] e.g. 2 CH Mics with Digital Loopback
PWM-12S 1/ 64 precision It's a emulation that implement pwm over i2s

# 1-1 Rockchip Audio #Ft%




1.2 DAI

AETEERER RK T & RFSIMEOTHFE .

1.2.1 I2S

RK FEF&E MM 12S 54HI88: 12S #112S-TDM, 12S 1THI282 45 12S, PCM 1Y ; 12S-TDM 154282 4%
12S, PCM, TDM 1%

1.2.1.1 12S }=42% Features

S #F 8/IE 12S i : standard, left justified, right justified
45 stereo PCM #hi¥: early, late 1, late 2, late 3

3 #¥ master/slave =1, RAFEINATF TX/RX Zi5

32 8k ~ 192k KAFE, 384k KiFR

% #F 16 ~ 32 bits fi%

S #F MSB/LSB 13

S5 BYPPAE(IIAEE

S r BT EPRME

Note:

384k RIERZBESIERE clk, BTN MCLK PIN SNIMNBEFEE clk SE XA slave &3
A% mono PCM, INBEER, AR stereo PCM £ mono PCM, BREIEIIE slot 0
B ehtMEN AT RIR RS EAME, b0 UAC, BEEEREEES], 52 Stz &%

1.2.1.2 I2S-TDM ¥=#I2§ Features

BRT 2HF 125 1THISRAITNAEZ b, 12S-TDM 1SR IE 10 T Ihke

245 8 slots TDM PCM #: normal, left shift mode[0~3]

2 #¥ 8 slots TDM 12S #¥: normal, left justified, right justified
¥ slot fUFEAIAE: 16 ~ 32 bits

S #% data line 2844, AJEMST data line 5 path FIX %

XETX/RX BHRI, MBS, AJEIRIZARER, (%, WY
X TX/RX BF R, HEE

S #F PCM FSYNC ZRERIER: [1~7] sclk cycle 3% one channel block
ZHFFI2S FSYNC ZERIEC:  half frame / whole frame

Note:

slot (X2 IFBEECE
TDM I2S KmitEX T, vIZHF 16 miEfEH
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o TDM MY R, XfEMA path-0, FRUYIEERER PIN 5EEARMMNES, 158 data line EMRETE]
path-0

1.2.1.3 RK RFIiSH 12S Z1F5I%

WX 1-2 A7

Chip 125 125-TDM

PX30/RK3326 12S1_2CH, 1252_2CH 1250_8CH

RK1808 1251 1250

RK3036 1250

RK3066 1250, 1251, 1252

RK312X 12S_8CH, 125_2CH

RK3188 1250

RK3288 1250

RK322X 1250, 1251, 1252

RK3308 I2S_2CH_0,125_2CH_1  125_8CH_0, 125_8CH_1, 125_8CH_2, 125_8CH_3
RK3328 1250, 1251, 1252

RK3368 12S_8CH, 125_2CH

RK3399 1250, 1251, 1252

RK3568/RK3566 1250_8CH, 1251_8CH, 1252_2CH, 12S3_2CH
RV1108 1250, 1251, 1252

RV1126/RV1109  I2S1_2CH, 1252_2CH 1250_8CH

xR 1-2 RK RFIit F 12S 1551%

1.2.2 PDM

1.2.2.1 PDM =428 Features

RK A 3ZHF PDM i AY¥kF £ 5(#E ADC, E{K Features g1TF:
e 7#¥ master mode only

2§ A8 MIC PEF

% 16 ~ 24 bits {5

¥ 8 ~ 48k X

H FERHR
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Note:

¥ SBIER: 3.79 Hz, 60 Hz, 243 Hz, 493 Hz
S5 FENTE AT, AXF

% #F data line £85¢

¥ BSRAROIEEE

S HF BT PR

o IFREXTFINITFAIZEAT 16 bits IR, AT 16 bits BRI, FIEIR word 72&, ERIAMEAI%NO
o EEiMENBFREZRFANREIME, b0 UAC, BEEEREZEIRE, 8 Stz =5
e data line £MREIIHAETE RV1126 MESHEHISH 72 RV1126/RV1109, RK3568/RK3566...

1.2.2.2 RK R%I:&:/ PDM ZiF5I%R

R 1-3 s

Chip Name Max Channel Version
PX30/RK3326 PDM 8 V2
RK1808 PDM 8 V2
RK2108 PDM 4 V3
RK3308 PDM_8CH 8 V2
RK3328 PDM 8 V1
RK3568/RK3566 PDM 8 V3
RV1126/RV1109 PDM 8 V3

* 1-3 RK RIS H PDM Z3F5%

hR AR

Version

V1

V2

V3

Description
1, THEPEET, SR 2.048/2.822/3.072 MHz,

1, FE/NER ST,
2, BT AEX TR

BUG FIX:

1, EIE HPF fEREIR/R T, WMNESIBERNL 0 db BY, fFS{iimtinl&,
2, BIEBHNLSUE—HERE, FARAEHSCR/NTF 0.1 db,

3, BIEREA™,

Features:

1, FEEINFERT, ITRZBIEH 1.024/1.411/1.536 MHz,

2, MEEReRT, XMIZETE 4.096/5.644/6.144 MHz,

& 1-4 PDM RRZSHIA
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1.2.3 DCODEC

RK &7 CODEC #[, RAIXMMEZFFZMINEIRIN CODEC, byl RK812, AEm5eE CODEC,
S0, EHIBTIET DSM BT, AIIREHIME PA, HERLBEEHRTRER, TERA,

o ¥ 3/ ADC

o Z¥¥ stereo DAC

o T RO BMARSREXRTRRE,

o LI RASEN: BHMARERERLIER,

e FRFPGA/ALC

e 7#F DSM Hith, HIK PA

o I BIBIRK

1.2.4 VAD

EEEMIEM (Voice Activity Detection), VAD #ZUsk B DAL B%iE, LEBESRITH, ERFLEE
B, kAT, REERS, EEEHUEREE 1-1 FR:

WAKE UP
SWITCH

STOP VAD

1
1
i
1
MAC

BUS

§,~'U

0~‘

R

BUS

1-1 RK VAD #3E3%

1. RYRBRAY, DAI->VAD -> SRAM fR#5IT1E, VAD HHEAZIREIR, 78K, BEBES, S
EEMETESRAM f&IF Buffer H,
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2. VAD ®MEIESFBEFuLEER, F~=EhRi%EE CPU, CPU X VAD, VAD XHFRY, #IERBD
YI#iDMACIEES, BN: DAI-> DMAC -> DDR -> CPU {REFESZKZ,

3. CPU ¥ SRAM R TAEE TR RE Buffer 1, HIEMIEN A ASER,
4. 12EE[5, ASRIZFIRENBVEIEMOTAE, XERARNF.

1.2.5 SPDIF

RK &2 #F SPDIF Transmitter 3O, #53RY, RK3308 i&3z#F SPDIF Receivers
o 2 16 ~ 24 bits fI%E
o ¥F 192k KR
e 3#% stereo uncompressed audio, Bl LPCM
e F¥¥5.1/7.1 compressed audio, tb#l: DD, DD+
o £ Optical, Coaxial

Note:

o 192k REHELMEYR, FEEESFF 192k #Y Optical 23+

1.3 Combo DAI

RK £ & ZIFEE DAl WASFER, =LA DAI £/% Combo DAI, #1El 1-2 Fiik:

i2s.pcm + i2s.pcm
i2s.pcm + pdm.pcm

combo pcm i2s.pcm + tdm.pcm

sound card

i2s +i2s

. i2s + pdm
machine
combo dai i2s + tdm

e —————

1-2 Combo DAI

2. Audio IEEIFF .

AETHEIR RK FEEMAFER, RepFERIFR.
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2.1 BEREFHK

FNTITBERNESAIRL, NE 2-1 FiR:

rk
analog

third part
i2s-tdm £

hdmi
dp

digital
i2s g

pdm pdm

dmic

spdif spdif
sound card direct

general simple

multi-codec pI330

machine dmaengine

multi-streaming custom dwdma

2-1 ALSA FRHR%
e DAI: Digital Audio Interface.

e MACHINE: Link dai and codec to be a new sound card.

e DMAENGINE: Transfer data between memory and dai's fifo.

BREERT, ETAHN SDK HRIN—NEE, XEEBEHRERTS codec WEpEIA], MIBERTEER
7l machine 3Xzh, J#01 Machine IXEhFF % BT,

2.2 g5

RSB RN TR

1
—

kernel/sound/soc/rockchip$ tree "* . o|*.h"

— rk3288_hdmi_analog.c

F— rk3399_gru_sound.c

— rockchip_audio_pwm.c /* low quality audio out by driving pa */
F— rockchip_cdndp.c

F— rockchip_da7219.c

F— rockchip_hdmi_analog.c /* hdmi and codec share the same i2s */

F— rockchip_hdmi_dp.c /* hdmi and dp share the same i2s */

F— rockchip_i2s.c /* old i2s which support i2s/pcm */

— rockchip_i2s_tdm.c /* new i2s-tdm which support i2s/pcm/tdm */
F— rockchip_max98090.c

F— rockchip_multicodecs.c /* support multi-streaming */

F— rockchip_multi_dais.c /* support combo-dais */

F—— rockchip_multi_dais_pcm.c /* co-work with combo-dais */

F— rockchip_pcm.c /* audio data flow and control */

— rockchip_pdm.c /* pdm dai driver */

F— rockchip_rt5645.c
F— rockchip_rt5651.c
F— rockchip_spdif.c /* spdif tx dai driver */
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F— rockchip_spdifrx.c /* spdif rx dai driver */

F— rockchip_vad.c /* voice activity detection driver */

— vad_preprocess_armé64.S /* vad preprocess algorithm for armé64 */
— vad_preprocess_arm.S /* vad preprocess algorithm for arm32 */
L— vad_preprocess_thumb.S /* vad preprocess algorithm for thumb */

kernel/sound/soc/codecs$ tree -P "rk*.c|h*.c|d*.c"

F— dmic.c /* driver for dmic, e.g. i2s dmics, pdm dmics */
F— dummy-codec.c /* driver for dmic, direct, none-codec */

F— hdac_hdmi.c

F— hdmi-codec.c /* hdmi codec driver */

F— rk1000_codec.c

F—— rk312x_codec.c /* internal codec */

— rk3228_codec.c /* internal codec */

F—— rk3308_codec.c /* internal codec 8ch adc */

F— rk3328_codec.c /* internal codec */

— rk817_codec.c /* codec in rk817 pmic ic */

L rk_codec_digital.c /* link with external analog part, e.g. rk812. */

2.3 DAI RzhF%

A#B SDK 2 DAL WIKEhEREZ5eR, HAERFTERENA7=ECE R4 B AMBENINEE.
2.3.1 I2S

2.3.1.1 iR igE

MiNAETIZE &id Machine Driver f##fr DTS, FAE1AMA set_fmt API & EITHIZZAIMNINAETL, Simple
Card JEB, Simple Card ¥,

2.3.1.2 master / slave i§&

master / slave i& & &3 Machine Driver f#f7 DTS, SAIGEME set_fmt API & BTSSR,
Simple Card {558 Simple Card &5,

2.3.1.3 B#EGIREIEE

B $PAE (I [ 48 183 Machine Driver f##f7 DTS, PAFIEA set_fmt API IR EITHIZEAINIAETN, Simple
Card i8R Simple Card &5,

2.3.1.4 bclk-fs igE&

Property Value Description

rockchip,bclk-fs int BINBERT, bclk AERFEERN641Z
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Tl bclk AREFRR32(E

&i2s0 {

rockchip,bclk-fs

b

23.1.5 SHERMSE

Property

rockchip,mclk-
calibrate

2.3.1.6 Hfth

Property

rockchip,no-
dmaengine

rockchip,playback-only

rockchip,capture-only

boolean

boolean

<32>;

Description

XEERENT, BXXSNMME, ERERSR 2K
MR

Description

A4EE dmaengine, B&ERAZSER Combo DAI JXENF
X

boolean QL HFREMINEE, UM TX DMA

boolean RATHREINEE, I RXDMA

BEZINAEIF I ARIZSY: kernel/Documentation/devicetree/bindings/sound/rockchip-i2s.txt

2.3.2 I2S-TDM

BRT SZHF 128 1THIZRMITHEE Z b, 12S-TDM =28 HmIE ST 54N T IhAE

2.3.2.1 TX/RX Bd§hit

Property
rockchip,clk-trcm
rockchip,clk-trcm

rockchip,clk-trcm

w5l B RAHE TX BTHED

&i2s0 {

rockchip,clk-trcm

Y

Description

TX/RX iZ4BIRIL, ERSBEMNET, 10 LB MAR
TX/RX ZEERY, H=Z XM, 10 LRHE TX BBSHH
TX/RX IBHEES, HZ RXHBEIH, 10 ERE RX HYETHH

<1>;
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2.3.2.2 data line 245488

P EIZMER data line, EEEXNBMEEERBEIRF.

property value Description
rockchip,i2s-tx-route <intintint int> FMARIER: SDOO | SDO1 | SDO2 | SDO3
rockchip,i2s-rx-route <intintintint> FRIAAIER: SDIO| SDI1 | SDI2 | SDI3

Bl EREEIRRF A “ SDO3 | SDO2 | SDO1 | SDO0" HEF!l

&i2s0 {
rockchip,i2s-tx-route = <3 2 1 0>;

Y,

2.3.2.3 TDM #¥hitEz{ig &

property value Description

rockchip,tdm-fsync-half- TDM I2S T, MBStz = mAlmitg=t, 2R
boolean L

frame IAE T

NI S Y5

&i2s0 {
rockchip, tdm-fsync-half-frame;
ba

2.3.2.4 TDM slot &#ig8

IXEhE 4L 52T set_tdm_slot [, Machine Driver fi##fr DTS B, SAFIEM set_tdm_slot API & B
FIZZXI B E, Simple Card i5EHR Simple Card E¥,

FLZINAEIF ISR . kernel/Documentation/devicetree/bindings/sound/rockchip,i2s-tdm.txt

2.3.3 PDM

2.3.3.1 data line £M4§H8E

B A4E{ER data line, ECEXNEMEIESEIRF,

property value Description

rockchip,path-map <intintint int> 2RINAIER: SDIO | SDI1 | SDI2 | SDI3

T REBEEIRFHR “SDI3 | SDI2 | SDI1 | SDIO" HE5l
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&pdm_8ch {
rockchip,path-map = <3 2 1 0>;
b

2.3.3.2 SHEENRMISE

Property Value Description
rockchip,mclk- boolean XEEfEERT, BXENME, BAERSR S50
calibrate PxME

2.3.3.3 Hfth
Property Value Description
rockchip,no- boolean FYE dmaengine, BAEFERASIR Combo DA IXEHFT
dmaengine X

FZINEEE AL RY: kernel/Documentation/devicetree/bindings/sound/rockchip,pdm.txt

2.3.4 DCODEC

2.3.4.1 BH#HEPIENIZE

Property Value Description

rockchip,clk-sync-mode boolean RN e F IR, B ADC/DAC B $hidiaz

T REANNHREZRI, HZE ADC B#

&dig_acodec {
rockchip, clk-sync-mode;

Y,

2.3.4.2 DSM #HihiE{igE

Property Value Description

rockchip,pwm-output-mode boolean 5MZ RC, HIX PA

5l 1&E R DSM PWM faiHiETL, IOMUX tI#A PWM E 57kt
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&dig_acodec {
rockchip, pwm-output-mode;
pinctrl-names = "default";
pinctrl-0 = <&audiopwmoutdiff_pins>;

};

EHSENE 2-2 Fim:

Speaker

cutput MAX 3W ,4ohm
BLM1BEGB01SN1

PWM OUT

RUDDMRY  mieall AEaIR R1232 1 0JIA_2 RD40Z
clo t A
Close to RV1109
- B7283
option: R7225,R7226 R723, R72 c an DN P R0603
o coemims Mix R + 1 can be realized by softwars

2.54mm test position is rese
0t

is reserved for
connecting AP instrument to form test loop

2-2 DSM PWM OUT B[

FELINREIE ISR kernel/Documentation/devicetree/bindings/sound/rockchip,codec-
digital.txt

2.3.5 VAD

2.3.5.1 BSNFESE

Property Value Description
rockchip,audio-src phandle RERATEERNNEIR

AFESOUNEMERET DAL FENTGH ZSNEIHERE, MTEFAR:

Bh i

RK1808 1250, 1251, PDM

RK3308 12S_8CH_0, I2S_8CH_1, 12S_8CH_2, 12S_8CH_3, PDM_8CH
RK3568/RK3566 [2S1_8CH, 1252_2CH, 12S3_2CH

;=ffl: RK3308 £ VAD £/ PDM_8CH P52 fERNSZ4TE

&vad {
rockchip,audio-src = <&pdm_8ch>;
i
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2.3.5.2 WilFEIZEE

Property Value Description

rockchip,det-channel int RERTONMEE, BIABEO

TfB: RK3308 Lk VAD A FEFIZE2 {ERNIEE

&vad {
rockchip,det-channel = <2>;

2.3.5.3 HIEEHERENIRE

Property Value Description

rockchip,mode 0 VAD #MEEEE S EA FIREREFSIMEE
rockchip,mode 1 VAD fERE/S BN FHIaE 7 SR
rockchip,mode 2 VAD RETFE MR

5l RK3308 Lt VAD fERIEI1

&vad {
rockchip,mode = <1>;
b

Note:

NTHIRIGSR ASR VAR EITBIEMEIE, BIERER1. ZENHIEFMET sram BITEIF bufer
®, VAD MEERSEIS, 1§ sram NEFEM SANTIAT, &ER D SRS IEN N AERF SR,

23.5.4 ZEEFEXNMSE

Property Value Description
rockchip,buffer-time- - B VAD REKD, KNFETF: REK* (i[5 * FE * B
ms |\E—|.|o

Tl EFIRE 100 ms, 16k 16bits 8ch 149 204800 bytes

&vad {
rockchip,buffer-time-ms = <100>;

Y

Note: EBELT K, 2FEHFM AT ASR A Latency, BESE sram BIR, EIHFAR, AEERKRN "
RIEEIBETEE M, BIEFNA/ NGRS "IREE-> NAEE" BiEBin], MNRZEoIETK, BFREIZS
par: N1
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FELINREIE NSRS kernel/Documentation/devicetree/bindings/sound/rockchip,vad.txt

2.4 Combo DAI IEEIFF &

2.4.1 subdaiig®

Property Value Description

sub dai, AFHAR combo dai, sub dai EBERARY
dais <phandle>...  “rockchip,no-dmaengine” #&*EX8J dmaengine, F—H
Combo DAI 1EZ2F 4

T 3% i2s_8ch_2 #1 pdm_8ch A& A Combo DAI

&i2s_8ch_2 {
status = "okay";
rockchip,no-dmaengine;
b
&pdm_8ch {
status = "okay";
rockchip,no-dmaengine;
g

&multi-dais {
dais = <&i2s_8ch_2>, <&pdm_8ch>;
g

2.4.2 FEiEMSHSE

Property Value Description
capture,channel-mapping <int...> S sub dai BTHEHNREFEHNE
playback,channel-mapping <int...> F sub dai BTFAHENBREEHRE

. ERIAEREN, 8FERE (6AEX + 2FERR)

&multi-dais {
dais = <&i2s_8ch_2>, <&pdm_8ch>;
capture,channel-mapping = <2 0>;
playback,channel-mapping = <2 6>;
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2.4.3 master/slave 188

Property Value Description
bitclock-master <int..> RERMMWIIEE, 17T RENT, B master
frame-master <int..> RER MY HEIRE, 1R/RTIRENS, B master

1 i2s_8ch_2 Ml pdm_8ch A& 8 FEERE ([EIX + £7FE5!), i2s_8ch_2 AJEZE /I master /
slave =X, ZBIFEN master, pdm 2E master Ex,

&multi-dais {
dais = <&i2s_8ch_2>, <&pdm_8ch>;
capture,channel-mapping = <2 6>;
playback,channel-mapping = <2 0>;
bitclock-master = <1 1>;
frame-master = <1 1>;

Y,

o2 BN i2s HERL 16 ch, — 1 master, — A slave, IMNEBIEHELFEEIS RHTEAY dai &
3L slave daio

&multi-dais {
dais = <&i2s_8ch_0>, <&i2s_8ch_1>;
capture,channel-mapping = <8 8>;
playback,channel-mapping = <8 8>;
bitclock-master = <1 0>;
frame-master = <1 0>;

Y,
T3 BN i2s HEBL 16 ch, #89 slave 1R, BYHHHE codec imigfit,

&multi-dais {
dais = <&i2s_8ch_0>, <&i2s_8ch_1>;
capture,channel-mapping = <8 8>;
playback,channel-mapping = <8 8>;
bitclock-master = <@ 0>;
frame-master = <0 0>;

2.4.4 BEBOIREIZE

Property Value Description
bitclock-inversion <int..> 1 &R RA8 BT, Bf BCLK
frame-inversion <int..> 1 [ 48 tiBdse, BP LRCK

=5 3% sub dai BIBTEhEREY
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&multi-dais {
dais = <&i2s_8ch_0>, <&i2s_8ch_1>;
bitclock-inversion = <1 1>;
frame-inversion = <1 1>;

2.4.5 3fl

~f511: RK3308 PDM [5%5%Z + IL{KAR[EIKE + ILAFKE + VAD 1B

multi_dais: multi-dais {
status = "okay";
compatible = "rockchip,multi-dais";
dais = <&i2s_8ch_2>, <&pdm_8ch>;
capture,channel-mapping = <2 6>;
playback,channel-mapping = <2 0>;
bitclock-master = <1 1>;
frame-master = <1 1>;
bitclock-inversion = <@ 0>;
frame-inversion = <@ 0>;
rockchip,grf = <&grf>;

i
&i2s_8ch_2 {
status = "okay";
rockchip,no-dmaengine;
ba
&pdm_8ch {
status = "okay";
rockchip,no-dmaengine;
b s

vad-sound {

status = "okay";
compatible = "rockchip,multicodecs-card";
rockchip,card-name = "rockchip,rk3308-vad";

rockchip,cpu = <&multi_dais>;
rockchip,codec = <&acodec>, <&vad>;

Y

TF12: RK3308 SoundBar I2S 8CH 0 +I2S 8CH 1 4H& 16 FAiEiaH

&i2s_8ch_0 {
#sound-dai-cells = <0>;
rockchip,no-dmaengine;
Y

&i2s_8ch_1 {
#sound-dai-cells = <0>;
rockchip,no-dmaengine;
pinctrl-names = "default";
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pinctrl-0 = <&i2s_8ch_1_m@_sdo0d
&i2s_8ch_1_m@_sdol_sdi3
&i2s_8ch_1_m@_sdo2_sdi2
&i2s_8ch_1_m@_sdo3_sdil
&i2s_8ch_1_m@_sdio>;
}s

i2s_16ch_dais: i2s-16ch-dais {
compatible = "rockchip,rk3308-multi-dais", "rockchip,multi-dais";
dais = <&i2s_8ch_0>, <&i2s_8ch_1>;
capture,channel-mapping = <8 8>;
playback,channel-mapping = <8 8>;
bitclock-master = <1 0>;
frame-master = <1 0>;
rockchip,grf = <&grf>;
b

FZINAEIF LA SCRY: kernel/Documentation/devicetree/bindings/sound/rockchip, multidais.txt

2.5 CODEC IEzhF &

EBERZEIME A Linux Sound Subsystem Documentation

2.6 Machine IEEHFF &

B
ot
o
H.|,
i
i
s

SEHlfERERRMT R,

2.6.1 Simple Card

Simple Card & ASoC @R machine driver, AJZIFAIBHITAEREHRM.

2.6.1.1 thiENIRE

Property Value Description

simple-audio-card,format string EE NS
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Format
i2s
right_j
left_j
dsp_a
dsp_b

pdm

Description

i2s RS

i2s X FFAER

i2s ZEXITFRETR

pcm delay 1 bit 8=
pcm no delay /&3

pdm &3¢

Tl B R i2s AXTFREI

audiopwmout_diff: audiopwmout-diff {

compatible = "simple-audio-card";

simple-audio-card, format = "left_j";

simple-audio-card, cpu {

}i

master:

}i

sound-dai = <&i2s3_2ch>;

simple-audio-card, codec {
sound-dai = <&dig_acodec>;

2.6.1.2 mclk-fs 88

Property Value Description
simple-audio-card,mclk-fs int BINERT, mclk ARERR256(E

5 mclk IRER5121E

audiopwmout_diff: audiopwmout-diff {

compatible = "simple-audio-card";

simple-audio-card,mclk-fs = <512>;

simple-audio-card,cpu {

Y

master:

3

sound-dai = <&i2s3_2ch>;

simple-audio-card, codec {
sound-dai = <&dig_acodec>;
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2.6.1.3 master / slave ig§&

Description

IRER M HE0IRE, BIAMERT DAL {2t

IRER M RE0IRE, BIAMERT DAL f2t

Property Value

imple-audio-card,bitclock-

simple-audio-card,bitcloc ohandle

master gz

simple-audio-card,frame-

handl

master PRANCI®  ptsm

Tl DAI TETF slave 230, CODEC T{FF master &Rz

audiopwmout_diff: audiopwmout-diff {

compatible = "simple-audio-card";
simple-audio-card,bitclock-master = <&master>;
simple-audio-card, frame-master = <&master>;
simple-audio-card, cpu {
sound-dai = <&i2s3_2ch>;
}
master: simple-audio-card,codec {
sound-dai = <&dig_acodec>;
}
¥
2.6.1.4 BIsPENIRIEIZE
Property Value Description
simple-audio-card,bitclock-inversion boolean [ 48 {iBg$9, BN BCLK
simple-audio-card,frame-inversion boolean /=48 miEt$d, B LRCK

~f5l: belk, Irck [EIES R4

audiopwmout_diff: audiopwmout-diff {

compatible "simple-audio-card";

simple-audio-card,bitclock-inversion;

simple-audio-card, frame-inversion;
simple-audio-card, cpu {
sound-dai <&i2s3_2ch>;

bg
simple-audio-card, codec {

sound-dai <&dig_acodec>;

}
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2.6.1.5 TDM slot &#ig&

Property Value Description
dai-tdm-slot-num int % E slot P
dai-tdm-slot-width int I8 E slot BT

~f5l: slot fiI3549 32 bits, 84 slot

i2s-dmic-array {
compatible = "simple-audio-card";

simple-audio-card,mclk-fs = <256>;
simple-audio-card, cpu {
sound-dai = <&i2s_8ch_0>;
dai-tdm-slot-num = <8>;
dai-tdm-slot-width = <32>;
}
simple-audio-card, codec {
sound-dai = <&dummy_codec>;
}
}s

Note: mclk-fs ZF [ slot num ] * [ slot-width ], S{AEB#E,

FLINAEIF LA SCRY . kernel/Documentation/devicetree/bindings/sound/simple-card.txt

2.6.1.6 AEFRiFMNHI

1, BHEHERS codec IREH

sound/soc/codecs/Kconfig
sound/soc/codecs/Makefile
sound/soc/codecs/tas571x.c
sound/soc/codecs/tas571x.h

2, fE8E CONFIG

CONFIG_SND_SIMPLE_CARD
CONFIG_SND_SOC_ROCKCHIP_I2S
CONFIG_SND_SOC_ROCKCHIP_I2S_TDM
CONFIG_SND_SOC_TAS571X

3, DTS EEP =

o RIBREMIERIBRN, (EREXTNAYi2s TIR
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&i2s_8ch_1 {

status = "okay";
#sound-dai-cells = <0>;
pinctrl-names = "default";

pinctrl-@ = <&i2s_8ch_1_m@_sclktx
&i2s_8ch_1_m@_lrcktx
&i2s_8ch_1_m@_sdo®
&i2s_8ch_1_m@_mclk>;
)}

o RIEEMHERER, TN i2c HE spi TFN codec T

&i2cl {
clock-frequency = <400000>;
status = "okay";

tas5731: tas5731@la {
#sound-dai-cells = <0@>;
compatible = "ti,tas5731";
reg = <@xla>;
clocks = <&cru SCLK_I2S1_8CH_TX_OUT>;
clock-names = "mclk";
pinctrl-names = "default";
pinctrl-0 = <&i2s_8ch_1_m@_mclk>;
pdn-gpios = <&gpio@® RK_PA5 GPIO_ACTIVE_LOW>;
reset-gpios = <&gpiol RK_PA1l GPIO_ACTIVE_LOW>;

tas5731_sound: tas5731-sound {
status = "okay";
compatible = "simple-audio-card";

simple-audio-card, format = "i2s";
simple-audio-card,name = "rockchip,tas5731";
simple-audio-card,mclk-fs = <256>;
simple-audio-card, cpu {
sound-dai = <&i2s_8ch_1>;
I
simple-audio-card, codec {
sound-dai = <&tas5731>;
I
Y

o HINEREIZERL

# cat /proc/asound/cards
@ [rockchiptas5731]: rockchip_tas5731 - rockchip,tas5731

Note:



mclk B1E “HEERIERIE REl, Y codec BEMEAIMNE mclk BY, IXEIFEBRIFHEIE mclk, A<fF|F
codec mclk 32 BF RK3308 #J SCLK_ 1251 _8CH_TX_OUT,

2.6.2 Multi Codecs Machine Driver

% Simple Card RN#RHEREY, MEERS FRAY Machine Drivero Z/NFi7748 RK B9 Multi Codecs
Machine Dirver, RZATF 11 DAI 3% CODEC, 5¢{#& Combo DAI 3} % CODEC Mizs.
2-3 Ffiii:

i2s: 2ch 4—-\
combo dai Ry
pdm: 6¢ch | <~
]

hdmi_dp  vad 2N

vad |-~ /
V4
4
7
’

codecs codecs dmics |-~

td
acodec | 4=-"

& 2-3 Multi Codecs Machine Driver

2.6.2.1 dai/ codecig&®

Property Value Description
rockchip,cpu phandle RE DAL IRE
rockchip,codec phandle... RE XBKRY codecs

A5l i2s0_8ch [EIRYR FBF codec # vad

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,cpu = <&i2s0@_8ch>;
rockchip,codec = <&codec>, <&vad>;

2.6.2.2 thiigXigE

Property Value Description

rockchip,format string REMIE
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Format Description

i2s i2s R

right_j i2s AXTFER

left_j i2s ZETFER
dsp_a pcm delay 1 bit &z
dsp_b pcm no delay =%
pdm pdm #&%

Tl B R i2s AXTFREI

&sound {

rockchip, format = "left_j";

Y,

2.6.2.3 mclk-fs 88

Property Value

rockchip,mclk-fs int

T melk AEREERRS5121E

&sound {
rockchip,mclk-fs = <512>;
b s

2.6.2.4 master /slave 188

Property Value
rockchip,frame-master phandle
rockchip,bitclock-master phandle

Description

BINMERT, mclk EEZRP2561F

Description
IRERMEAINTHRIRE, BIABRT DAL Rt ¢

RERMHNBYFRNIRE, FIAERT DAL fRAtht e

f5: DAI TETF slave ##3(, CODEC IT{EF master &1

&sound {

compatible = "rockchip,multicodecs-card";

rockchip, frame-master = <&codec>;

rockchip,bitclock-master =

rockchip,cpu = <&i2s0@_8ch>;

<&codec>;

rockchip,codec = <&codec>, <&vad>;
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2.6.2.5 BIshENIRIEIRE

Property Value Description
rockchip,bitclock-inversion boolean =48 fiFt$, BN BCLK
rockchip,frame-inversion boolean 248 mikged, BN LRCK

Tl belk, Irck [E8 48

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,bitclock-inversion;
rockchip, frame-inversion;
rockchip,cpu = <&i2s0@_8ch>;
rockchip,codec = <&codec>, <&vad>;

2.6.2.6 iZBEwait-card-locked

Property Value Description
rockchip,wait-card- int FHEsoundcardWIDEMEBHITEM, HWERIH
locked soundcardIDHIEIEEIDZ G

TE: FBEYEibluetooth-soundsIMHcardl, EEcard0EM T 2GS alcard A3/,

bluetooth_sound: bluetooth-sound {
status = "disabled";
compatible = "rockchip,multicodecs-card";
rockchip,card-name = "rockchip,rk3308-pcm";
rockchip,mclk-fs = <128>;
rockchip,cpu = <&i2s_2ch_0>;
rockchip,codec = <&dummy_codec>;
rockchip,format = "dsp_b";
rockchip,bitclock-inversion = <@>;
rockchip,wait-card-locked = <0>;
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2.6.2.7 EAHIRBICI/ENBI\EERXEE

Property Value Description

hp-det-gpio phandle  EAXW&Mpin, @3 AERQMENIRIERZS
spk-con-gpio phandle  INRXBIN\IZHIpin

hp-con-gpio phandle  EA#l#=Hlpin

io-channels phandle  adct@M@EFARX733/48 B, UNRENERE
poll-interval int adcitigBdialjalfE. #AIA100, EfIEmS
keyup-threshold- int adcizBE

microvolt

RBEXTERE SRR, ATLIRERRE X E %

play-pause-key phandle a2
rockchip,audio-routing string AERH routing
ENR

gpio1_d5 {EEBFHENENLN, gpiol_d2fFEEEEA , gpiol_d3 HEEFEEERIV,
adc3 KX 733/4E B, RNZHFENL BN EEER,

Headphone Xf/es8388 #J LROUT1, i@idHeadphone Power $zlgpiol_d2.
Speaker Xf[/es8388 B LROUT2, i@idSpeaker Power #Z#lgpio1_d3,

LINPUT X} Zes8388 #J Main Mic, RINPUTXfHeadset Mic

es8388_sound: es8388-sound {

status = "okay";
compatible = "rockchip,multicodecs-card";
rockchip,card-name = "rockchip-es8388";

hp-det-gpio = <&gpiol RK_PD5 GPIO_ACTIVE_LOW>;
io-channels = <&saradc 3>;

io-channel-names = "adc-detect";
keyup-threshold-microvolt = <1800000>;
poll-interval = <100>;

spk-con-gpio = <&gpiol RK_PD3 GPIO_ACTIVE_HIGH>;
hp-con-gpio = <&gpiol RK_PD2 GPIO_ACTIVE_HIGH>;

[

rockchip, format = "i2s";
rockchip,mclk-fs = <256>;
rockchip,cpu = <&i2s0@_8ch>;
rockchip,codec = <&es8388>;
rockchip,audio-routing =
"Headphone", "LOUT1",
"Headphone", "ROUT1",
"Speaker", "LOUT2",
"Speaker", "ROUT2",
"Headphone", "Headphone Power",
"Headphone", "Headphone Power",

"Speaker", "Speaker Power",


af://n929

"Speaker", "Speaker Power",
"LINPUT1", "Main Mic",
"LINPUT2", "Main Mic",
"RINPUT1", "Headset Mic",
"RINPUT2", "Headset Mic";
pinctrl-names = "default";
pinctrl-0 = <&hp_det>;
play-pause-key {
label = "playpause";
linux,code = <KEY_PLAYPAUSE>;
press-threshold-microvolt = <2000>;
b
b

EZINEEIF WL
kernel/Documentation/devicetree/bindings/sound/rockchip,multicodecs.txt

2.6.3 HDMI Audio

RK 4.4#% HDMI €2 EMEZS: RK HDMI #2232, DRM #EZ2, [Aitt, St Mmmfhsciis (o
RK 4.19AZhRAFF 96 2 EH #54E DRM HEZL,

T51: RK3399 RK HDMI {EZE S4Hfc &

dw_hdmi_audio: dw-hdmi-audio {
compatible = "rockchip,dw-hdmi-audio";
#sound-dai-cells = <0>;

Y,

hdmi_sound: hdmi-sound {
compatible = "simple-audio-card";

simple-audio-card, format = "i2s";
simple-audio-card,mclk-fs = <128>;
simple-audio-card,name = "rockchip,hdmi";
simple-audio-card, cpu {
sound-dai = <&i2s2>;
}
simple-audio-card, codec {
sound-dai = <&dw_hdmi_audio>;
5
}s

mf512: DRM HEZRESAECE

hdmi: hdmi@ff940000 {
compatible = "rockchip,rk3399-dw-hdmi";
#address-cells = <1>;
#size-cells = <0>;
#sound-dai-cells = <0>;
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hdmi_sound: hdmi-sound {
compatible = "simple-audio-card";

i2s";
simple-audio-card,mclk-fs = <128>;

simple-audio-card, format =

simple-audio-card,name = "rockchip,hdmi";
simple-audio-card, cpu {
sound-dai = <&i2s2>;
}s
simple-audio-card, codec {
sound-dai = <&hdmi>;

Y

2.7 HIRBTEhEME

RK F R EMshidiE, BTRRARRAARTEMELAZ, thin: UAC, HDMIIN, BTEES,
JAZLSERE: + 1000 ppm (parts per million)o

1, fE8E CONFIG

CONFIG_ROCKCHIP_CLK_COMPENSATION

2, A0 PLL/NEUETUSTER  (BYShREAMETHRR(NAEPLL BRI T ERD , #B1&" PLL 9 mclk RUBEE"
RN, 3R/ HERER:

o BRI PLL BUS, RFEREMEIMEFRENEIAT, Lbin RK3308 VPLLO &7 1179648000 Hz,
VPLL1 i2E79 903168000 Hz,

o EIMAHEMIERHLE PLLEY, MRFEITLEHHIANEZEIROFM, DT

a, + 1000 ppm FIAENEIRINEER DB RN, tbal: LIKMMAREREHATT, MIOmeDs
HlBE N A REHER,

b, MNRFMHaHE, NI PLL MRIFEERSEHNEUIZE, tbil Rv1126. L, BEEHES00 MHz &£
A SRREITHISR T E, XNEFRATIF 48k FERMSTIMEM I, EREIR 500 MHz BY/\#k
PLL $A=RENA], &0: 491520000 MHz,

f: RV1126 CPLL SERMEL I/ \ERETER

diff --git a/drivers/clk/rockchip/clk-rv1126.c b/drivers/clk/rockchip/clk-
rv1126.c
index 9ba@bff..1b95aed 100644
--- a/drivers/clk/rockchip/clk-rv1126.c
+++ b/drivers/clk/rockchip/clk-rv1126.c
@@ -74,6 +74,8 @@ static struct rockchip_pll_rate_table rv1126_pll_rates[] = {
RK3036_PLL_RATE (594000000, 1, 99, 4, 1, 1, 0),
RK3036_PLL_RATE (504000000, 1, 84, 4, 1, 1, 0),
RK3036_PLL_RATE (500000000, 1, 125, 6, 1, 1, @),
+ RK3036_PLL_RATE (496742400, 1, 124, 6, 1, @, 3113851),
+ RK3036_PLL_RATE (491520000, 1, 40, 2, 1, 0, 16106127),

DTS BCE: {XECE 491520000 Hz, 3x#F 8k, 16k, 24k, 48k, 96k, 192k Ri¥Z

&cru {


af://n982

assigned-clocks =
<&pmucru CLK_RTC32K>, <&pmucru PLL_GPLL>,
<&pmucru PCLK_PDPMU>, <&cru PLL_CPLL>,
<&cru PLL_HPLL>, <&cru ARMCLK>,
<&cru ACLK_PDBUS>, <&cru HCLK_PDBUS>,
<&cru PCLK_PDBUS>, <&cru ACLK_PDPHP>,
<&cru HCLK_PDPHP>, <&cru HCLK_PDAUDIO>,
<&cru HCLK_PDCORE_NIU>;
assigned-clock-rates =
<32768>, <1188000000>,
<100000000>, <491520000>,
<1400000000>, <600000000>,
<500000000>, <200000000>,
<100000000>, <300000000>,
<200000000>, <150000000>,
<200000000> ;

},

3, fEHE DAL BYBTEHHMRTNEE, ECE root pll
125 F=las

&12s1_2ch {

clocks = <&cru MCLK_I2S1>, <&cru HCLK_I2S1>, <&cru PLL_CPLL>;

clock-names = "i2s_clk", "i2s_hclk", "i2s_clk_root";
rockchip,mclk-calibrate;
i

[2S-TDM #5428

&12s0_8ch {

clocks = <&cru MCLK_I2S@_TX>, <&cru MCLK_I2S@_RX>, <&cru HCLK_I2S0>,
<&cru MCLK_I2S@_TX_DIV>, <&cru MCLK_I2S@_RX_DIV>,

<&cru PLL_CPLL>, <&cru PLL_CPLL>;
clock-names = "mclk_tx", "mclk_rx", "hclk",
"mclk_tx_src", "mclk_rx_src",

"mclk_root@", "mclk_rootl";

rockchip,mclk-calibrate;

¥
PDM #=iH128

&pdm {
status = "okay";
clocks = <&cru MCLK_PDM>, <&cru HCLK_PDM>, <&cru PLL_CPLL>;
clock-names = "pdm_clk", "pdm_hclk", "pdm_clk_root";
rockchip,mclk-calibrate;

1%;

4, GIFTHAE
heEFFEfE, mh@E amixer #HTETEMSIE,

B RV1126 £ rk809 AR IMIAE



# cat /proc/asound/cards
@ [rockchiprk8@9co]: rockchip_rk8@9- - rockchip,rk809-codec
rockchip, rk809-codec

# aplay -D hw:0,0 --period-size=1024 --buffer-size=4096 -f dat /dev/zero &
Playing raw data '/dev/zero' : Signed 16 bit Little Endian, Rate 48000 Hz, Stereo

# cat /sys/kernel/debug/clk/clk_summary | egrep "i2s@|cpll"”

pll_cpll 1 1 ®@ 491519999
cpll 6 11 ®@ 491519999
mclk_i2s@_rx_div 1 1 (7] 12288000
mclk_i2s@_xrx_mux 1 1 0 12288000
mclk_i2s0@_xrx 1 1 0 12288000
mclk_i2s@_rx_fracdiv (7] 0 (7] 12288000
mclk_i2s@_tx_div 1 1 0 12288000
mclk_i2s@_tx_mux 1 1 0 12288000
mclk_i2s0@_tx 2 2 0 12288000
mclk_i2s@_tx_out2io 2 2 0 12288000
mclk_i2s@_tx_fracdiv 0 ] 0 12288000
# amixer contents
numid=3,iface=PCM,name="'PCM Clk Compensation In PPM'
; type=INTEGER,access=rw------ ,values=1,min=-1000,max=1000, step=1
: values=0
# amixer -- cset numid=3 10
numid=3,iface=PCM,name="'PCM Clk Compensation In PPM'
; type=INTEGER,access=rw------ ,values=1,min=-1000,max=1000, step=1
: values=10

# cat /sys/kernel/debug/clk/clk_summary | egrep "i2s@|cpll"”

pll_cpll 1 1 ©@ 491524892
cpll 6 11 ® 491524892
mclk_i2s@_rx_div 1 1 (7] 12288123
mclk_1i2s@_xrx_mux 1 1 0 12288123
mclk_i2s@_rx 1 1 0 12288123
mclk_i2s@_rx_fracdiv 0 0 0 12288123
mclk_i2s@_tx_div 1 1 0 12288123
mclk_i2s@_tx_mux 1 1 0 12288123
mclk_i2s@_tx 2 2 0 12288123
mclk_i2s@_tx_out2io 2 2 0 12288123
mclk_i2s@_tx_fracdiv 0 ] 0 12288123
# amixer -- cset numid=3 -10
numid=3,iface=PCM,name="'PCM Clk Compensation In PPM'
; type=INTEGER,access=rw------ ,values=1,min=-1000,max=1000, step=1
: values=-10
pll_cpll 1 1 @ 491515106
cpll 6 11 @ 491515106
mclk_i2s@_rx_div 1 1 (7] 12287878
mclk_i2s@_rx_mux 1 1 0 12287878
mclk_i2s0@_xx 1 1 0 12287878
mclk_i2s@_rx_fracdiv (/] 0 (7] 12287878



mclk_i2s@_tx_div 1 1 (/] 12287878
mclk_i2s@_tx_mux 1 1 (7] 12287878
mclk_i2s0@_tx 2 2 0 12287878
mclk_i2s@_tx_out2io 2 2 (/] 12287878
mclk_i2s@_tx_fracdiv 0 0 (7] 12287878
hd 3 -, ~
3. RBikAGE
ERELIANE 3-1 FimR:
HEIR
TR Bida S
r T A A r R Al 0\
BHE TEE EER4EE APHITY tinyplay | alsa utils fs io trace Audacity Adobe Audition
8 r : A B r I B r_lﬂ
aplay arecord amixer alsaloop procfs sysfs systrace  ftrace

3-1 Debug Tool

3.1 WEHNEE

3.1.1 FRA%E

MEEHEBIER, EE&0HFMBHIATEELEEER. RK HHIA IO domainfIBEE BN EERE—
., CODEC infiABRAEABEREREFMENRK,

B RV1126 EVB, RK817 #2571 1250 L, CODEC I{E1.8v; FARNEHEEHEESN 1.8v, HE 3-2

Ul000J

RV1126/1109

BGA409 5B8RO0X58RO0X42R6S8 S
— —

125/PDM/ACODEC/T12C

250 SCLE_TX M0 ACODEC_ DAC CLK GP103 D0 d GPIO3 DO
250 SCLK_ R M0 POM CLEL M0 ACODEC_ ADC CIK GEI03 DI d
J50 MCLR M0 GETG3 D2 d
J50 LECK T% M0 ACODEC DAC SYNC  AUDEWH L M1 AUDDSH LN GE1G3 D3 d
250 LRCE_RZ_ M0 POM CLKO M0 ACODEC ADC SINC GETO3 D1 d
2505000 M0 ACODEC DAC DATAR AUDEWH R M1 AUDDSH LP  GE103 Db d
250 SDI0 M0 POM SOT0 M0 ACODEC DAC DATAL GETO3 Do d
T5EY SDOL SD13 MU | EDM SOL3 MO ACODEC ALC DATA CEIG3 D7 d
28y S0 S0 MU | POM ST MO T TITY "ECL M AUBEWI™ L HU " RUDDER W T GRTGITA0Td
350 SDO3 SDIL MU | DM SDIL MO 12C4 SDA ML RUDEWH K MU AUDDSM Kb GPL04 AL d

T12 -
VCCIO7_VDD | ——=—————(QVCCIOT_VDD

A

3-212S 10 {8

BEIRZE DTS 34 domain BEZE S 1.8v, W TFEIR:
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&pmu_io_domains {
status = "okay";

vccio7-supply = <&vcc_1v8>;

Note: NBEBHEBEMRUGEER—3, AESERMERE, SHIRTRERG,
3.1.2 iEEE

EATKENERGES: IHMNEE. VENTIIR, BE, S, jiterFRERFSHINIE (b
. HI(EEBEN3.3v, MEMIHESRA2VE, SERERLIE, RRIUEZRIMIAIR, E
XUFEER, WEMMEBEEENERE); MEHNEIEES, SR EREpattern, MEEZH DR
iR (IREZEINNEN) BEER; ERMAEIMENDZARY (thin: E5E CLK 258 ER
FEHE)

3.1.3 55&k4%3

AERFERRRE, thilmK, =AK, EiZK. 18 ADC B, RIfERESAEIEMIEZE, i
ADC IAFRKEBRFE,

3.1.4 AP#HR{Y

CODEC fEtmiX (Y, MABFEOES, NERMMSSiEIR, Ekt, BIEEKE, thiSEEF.
3.2 i<

3.2.1 procfs

iB3d proc fs IAEREMALIY

# cat /proc/asound/cards
@ [rockchiprk8@9co]: rockchip_rk8@9- - rockchip,rk809-codec
rockchip, rk80@9-codec
7 [Loopback 1: Loopback - Loopback
Loopback 1
# 1s /dev/snd/
by-path controlC7 pcmCOD@p pcmC7DOp pcmC7D1p
controlC@ pcmCODOc  pcmC7DOc pcmC7D1lc timer
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3.2.2 clk summary

EWEIRETH, HIAR L E

Tl Eii2s0 mclk $AE, UUREFREMN pll, 4532 mclk 79 12288000 Hz, pll iEH cpll

cat /sys/kernel/debug/clk/clk_summary | egrep "i2s@|pll"

pll_cpll 1 1 © 500000000
cpll 5 10 © 500000000
mclk_i2s@_rx_div 0 ] 0 500000000
mclk_i2s@_rx_fracdiv (7] 0 (7] 12288000
mclk_i2s@_xrx_mux 0 0 0 12288000
mclk_i2s@_xx 0 ) 0 12288000
mclk_i2s@_tx_div 1 1 (7] 500000000
mclk_i2s@_tx_fracdiv 1 1 0 12288000
mclk_i2s@_tx_mux 1 1 0 12288000
mclk_i2s@_tx 1 1 (7] 12288000
mclk_i2s@_tx_out2io 2 2 0 12288000

3.2.3 FFsE

3.23.1 io &%

|

\

BT io i< BEBNFFE (&6 SOC HFHEN), EATHFMRIARRE AR TIHERS.
# cat /proc/iomem | grep i2s

ff800000-ff800fff : i2s@ff800000

#

# io -4 -1 0x40 0xff800000

ff800000: 7200000f 004c000f 10003f3f 00000010

ff800010: 000f0110 01f00000 00000000 00000003

ff800020: 00000000 00000000 P0000000 0000001f

ff800030: 00003eff 00003eff 00000303 20150001

3.2.3.2 regmap

&t regmap TREESEFS (R,

# 1s /sys/kernel/debug/regmap/
0-0020-1rk817-codec
ff800000.12s

# cat /sys/kernel/debug/regmap/0-0020-rk817-codec/registers
12: @3
13: f4
14: 00
15: ff
16: 00
17: 40
18: 48
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19: 00
la: 00
1b: ff
lc: 00
1d: 00
le: 02
1f: 00

Note: regmap &TF cache #l#l, WRET io s HIZENFEFRRGE, regmap TRARAKIUEREH
1728, BRIERIGHFEREIILE N volatile HE R regmap cache Xl

Bl X regmap cache, EifF|EHEFERE

# cd /sys/kernel/debug/regmap/ff800000.i2s/
# cat registers /* dump register by regmap */
00: 7200000f

04: 004e000f

08: 10003f3f

@c: XXXXXXXX

10: 000f0010

14: 0100000

18: XXXXXXXX

1c: 00000000

20: XXXXXXXX

24 XXXXXXXX

2c: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# io -4 0xff800000 0x0 /* set Oxff800000 to @ */

# 1o -4 -1 0x40 0xff800000 /* dump to check value of @xff800000, now it's @ */
ff800000: 00000000 004e000f 10003f3T 00000000

ff800010: 0000010 0100000 00000000 00000000

ff800020: 00000000 V0000000 00000000 VVV00000

ff800030: 00003eff 00003eff 00000303 20150001

# cat registers /* dump register by regmap */
00: 7200000f /* it's still old value */
04: 004e000f

08: 10003f3f

@c: XXXXXXXX

10: 0000010

14: 0100000

18: XXXXXXXX

lc: 00000000

20: XXXXXXXX

24 XXXXXXXX

2¢: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# echo N > cache_only



[148833.374641] rockchip-i2s-tdm ff800000.1i2s: debugfs cache_only=N forced:
syncing cache

# echo Y > cache_bypass

[148834.760274] rockchip-i2s-tdm ff800000.1i2s: debugfs cache_bypass=Y forced

# cat registers /* dump again, now it's correct */
00: 00000000
04: 004e000f
08: 10003f3f
Oc: 00000000
10: 000f0010
14: 0100000
18: 00000000
1c: 00000000
20: 00000000
24: 00000000
2c: 00000000
30: 00003eff
34: 00003eff
38: 00000303

3.2.3.3 i2c-tools

BT i2c tool ZEEEM codec F1FeE (&EA i2c 2£E'H codec 1&&), BLA codec FAMHAINERE NI
EIRTS

3.2.3.3.1 i2cdetect

EE i2c B& LIS E

Usage: i2cdetect [-y] [-al [-q|-r] I2CBUS [FIRST LAST]
i2cdetect -F I2CBUS
i2cdetect -1
I2CBUS is an integer or an I2C bus name
If provided, FIRST and LAST limit the probing range.

il Eifi2c0 B ERNLE

# i2cdetect -y 0@

@ 1 2 3 45 6 7 8 9 ab cde f
00: R T
1@ == == == cc == 55 —= o5 oo oo oo ee oo oo oo oo
20: UU -- -- -- -- oo o- o- o o- em oo oo o oo -
R T L T T
A2 == o 25 oo oo e= oo c= o5 oo oo o oo oo ce =
50: -- -- -- -- m- e- em oo o e-eo o oo o oo -

BO: - = = mm mm e e e e em e o en e oo -

702 oo oo oo oo oo oo oo oo
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3.2.3.3.2 i2cdump

dump RERFIE S 78

Usage: i2cdump [-f] [-y] [-r first-last] I2CBUS ADDRESS [MODE [BANK [BANKREG]]]
I2CBUS is an integer or an I2C bus name
ADDRESS is an integer (@x03 - 0x77)
MODE is one of:

b (byte, default)

w (word)

W (word on even register addresses)
s (SMBus block)

i (I2C block)

c (consecutive byte)

Append p for SMBus PEC

T I i2c0 BT rk817 (1&&EHhil: 0x20) MIZF1FRR, EH 0x12 ~ 0x4f A codec F1F85,

# i2cdump -f -y @ 0x20 b

@ 1 2 3 45 6 7 8 9 ab cde f
©0: 03 35 18 10 08 17 @04 00 00 00 01 @1 00 30 02 00
10: 00 00 03 f4 00 ff 00 40 48 00 00 ff 00 00 02 00
20: 00 00 00 00 ff 00 00 1f 00 99 00 00 00 00 00 03
30: 04 03 03 00 a5 02 00 00 11 03 @3 00 00 e@ Of @9
40: a5 7f 04 58 2d 0c a5 00 00 00 00 of 20 00 Of 88
50: 8c 00 01 00 01 bd 44 le 00 60 16 6a 16 6a ff f8
60: ff f8 00 00 00 00 00 00 00 00 00 16 66 01 d7 00
70: 00 00 00 00 ff ed d6 58 16 6a ff f9 00 00 00 00
80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
90: 60 81 d5 7f fb df ca 81 d2 ff 00 00 00 00 00 00
a0: 00 00 00 00 b8 00 00 00 00 00 00 00 00 00 00 00
bo: 00 of of of of ad 0e ff ff 00 64 18 18 64 12 18
cO: 64 00 00 64 62 62 64 ff ff ff ff ff 08 08 30 30
do: 08 ©8 30 30 30 30 18 14 58 58 6C 6C 6C 6C @b 33
ed: 00 00 @0 55 a2 c8 c5 40 00 ff 22 @3 @a 80 94 0b
f0: c@ 8c a@ 40 18 10 @0 86 00 dc 00 ff 00 ff 60 00

3.2.3.3.3 i2cset

BN FFRE

Usage: i2cset [-f] [-y] [-m MASK] [-r] I2CBUS CHIP-ADDRESS DATA-ADDRESS [VALUE]
[MODE]
I2CBUS is an integer or an I2C bus name
ADDRESS is an integer (@x@3 - 0x77)
MODE is one of:
c (byte, no value)
b (byte data, default)
w (word data)
i (I2C block data)
s (SMBus block data)
Append p for SMBus PEC

T R rk817 B 0x12 BF1Ess, BEMR0
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# i2cset -f -y -r 0 Ox20 0x12 0x0 b
Value 0x00 written, readback matched

3.2.3.3

4 i2cget

EWENFFRE

Usage: i2cget [-f] [-y] I2CBUS CHIP-ADDRESS [DATA-ADDRESS [MODE]]
I2CBUS is an integer or an I2C bus name
ADDRESS is an integer (@x03 - 0x77)

MO

DE is one of:

b (read byte data, default)

w (read word data)

Cc (write byte/read byte)
Append p for SMBus PEC

Tl & rk817 Y 0x12 BF1z28

# i2cget -f -y @ 0x20 @0x12 b

0x00

BEZINAEIFIi2c-tools BAHY: i2c-tools

3.24

alsa-utils

RK Linux SDK #rEC alsa-utils T2

3.2.4.1

Usage: aplay [OPTION]...

-h,

-1,
-L,
-D,
-q,
=%,
-c,
-f,
-T,
-d,
-s,

-N,
=B,
-B,

-A,
-R,

aplay

--help
--version
--list-devices
--list-pcms
--device=NAME
--quiet
--file-type TYPE
--channels=#

- -format=FORMAT
--rate=#
--duration=#
--samples=#

- -mmap
--nonblock
--period-time=#
--buffer-time=#
--period-size=#
--buffer-size=#
--avail-min=#
--start-delay=#

[FILE]...

help

print current version

list all soundcards and digital audio devices
list device names

select PCM by name

quiet mode

file type (voc, wav, raw or au)

channels

sample format (case insensitive)

sample rate

interrupt after # seconds

interrupt after # samples per channel

mmap stream

nonblocking mode

distance between interrupts is # microseconds
buffer duration is # microseconds

distance between interrupts is # frames

buffer duration is # frames

min available space for wakeup is # microseconds
delay for automatic PCM start is # microseconds
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(relative to buffer size if <= 0)

-T, --stop-delay=# delay for automatic PCM stop is # microseconds from xrun
-v, --verbose show PCM structure and setup (accumulative)

-V, --vumeter=TYPE enable VU meter (TYPE: mono or stexreo)

-I, --separate-channels one file for each channel

-i, --interactive allow interactive operation from stdin

-m, --chmap=chl,ch2,.. Give the channel map to override or follow

--disable-resample disable automatic rate resample

--disable-channels disable automatic channel conversions

--disable-format disable automatic format conversions

--disable-softvol disable software volume control (softvol)

--test-position test ring buffer position

--test-coef=# test coefficient for ring buffer position (default 8)
expression for validation is: coef * (buffer_size / 2)

--test-nowait do not wait for ring buffer - eats whole CPU

--max-file-time=# start another output file when the old file has recorded
for this many seconds

--process-id-file write the process ID here

--use-strftime apply the strftime facility to the output file name
- -dump-hw-params dump hw_params of the device
--fatal-errors treat all errors as fatal

Al BT ERO FBIK 48k KAFER 25518 16 MRS IR

aplay -D hw:@,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f sl6_le
/dev/zero

3.2.4.2 arecord

Usage: arecord [OPTION]... [FILE]...

-h, --help help
--version print current version

-1, --list-devices list all soundcards and digital audio devices

-L, --list-pcms list device names

-D, --device=NAME select PCM by name

-gq, --quiet quiet mode

-t, --file-type TYPE file type (voc, wav, raw or au)

-c, --channels=# channels

-f, --format=FORMAT sample format (case insensitive)

-r, --rate=# sample rate

-d, --duration=# interrupt after # seconds

-s, --samples=# interrupt after # samples per channel

-M, --mmap mmap stream

-N, --nonblock nonblocking mode

-F, --period-time=# distance between interrupts is # microseconds

-B, --buffer-time=# buffer duration is # microseconds
--period-size=# distance between interrupts is # frames
--buffer-size=# buffer duration is # frames

-A, --avail-min=# min available space for wakeup is # microseconds

-R, --start-delay=# delay for automatic PCM start is # microseconds

(relative to buffer size if <= 0)
-T, --stop-delay=# delay for automatic PCM stop is # microseconds from xrun
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-v, --verbose show PCM structure and setup (accumulative)

-V, --vumeter=TYPE enable VU meter (TYPE: mono or stereo)

-I, --separate-channels one file for each channel

-i, --interactive allow interactive operation from stdin

-m, --chmap=chl,ch2,.. Give the channel map to override or follow

--disable-resample disable automatic rate resample

--disable-channels disable automatic channel conversions

--disable-format disable automatic format conversions

--disable-softvol disable software volume control (softvol)

--test-position test ring buffer position

--test-coef=# test coefficient for ring buffer position (default 8)
expression for validation is: coef * (buffer_size / 2)

--test-nowait do not wait for ring buffer - eats whole CPU

--max-file-time=# start another output file when the old file has recorded
for this many seconds

--process-id-file write the process ID here

--use-strftime apply the strftime facility to the output file name
- -dump-hw-params dump hw_params of the device
--fatal-errors treat all errors as fatal

Tl IR0 RE 16k KIFR 8FEE 32 il B MERIE

arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 16000 -c 8 -f s32_1le
r.wav

3.2.4.3 aplay | arecord

P& BT EE R LA ERISEHL loopback Thik, AEIRENEHMIEIRMI.
il BERO Rl > EFEFR1 BH

# arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f s16_le
-t raw | aplay -D hw:1,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f
sl6e_le -t raw

3.2.4.4 amixer

121l codec NERREREF X, 455 codec FMAVFIMIAIMNE (Ebg0 B 3-2 RK3308 codec) SKMEFSHR
HERE, FEITHF.
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MICBIAS] PMICBIASLY

signal alck

ALCS ADC8 MICBIAS2 -

\alllal al
MICP?

. Li LOUTL
| MO |
\wld alds
— >4 > Digital  [—1 DACL > el
ADC6 U1
ulu alct &
MICPS —
e MIC >_ ADCS Interface CTRL
/ mnal alol \
MICP4 .
MICN4

MICP3 )
e [MIC >— ADC3 > HEADPHONE | HPDET
= ] DETECTOR

MICPS

/Y

=

1C

L MICNG |

MIXI

LINE2 :
§ AVDDH
MICE2 MIX2 AVDD
~MIC AVDD
el Power VCM
MICPI Ny VCMH
t
I MIC] /— anagemen
MICNI AGND
ADC1 | AGND |
AGND

LINE]

3-2 RK3308 codec

Usage: amixer <options> [command]

Available options:

-h, --help this help

-c,--card N select the card

-D, --device N select the device, default 'default'
-d, --debug debug mode

-n, --nocheck do not perform range checking
-v,--version print version of this program
-g,--quiet be quiet

-i,--inactive show also inactive controls

-a,--abstract L select abstraction level (none or basic)
-s,--stdin Read and execute commands from stdin sequentially
-R,--raw-volume Use the raw value (default)

-M, - -mapped-volume Use the mapped volume

Available commands:

scontrols show all mixer simple controls

scontents show contents of all mixer simple controls (default command)
sset sID P set contents for one mixer simple control

sget sID get contents for one mixer simple control

controls show all controls for given card

contents show contents of all controls for given card

cset cID P set control contents for one control



cget cID get control contents for one control

B TIEEE controls, BHERUERIIMEEI SPK

# amixer -c @ contents
numid=1,iface=MIXER,name='Playback Path'

; type=ENUMERATED,access=1w------ ,values=1,items=11

; Item #0 'OFF'

; Item #1 'RCV'

; Item #2 'SPK'

; Item #3 'HP'

; Item #4 'HP_NO_MIC'

; Item #5 'BT'

; Item #6 'SPK_HP'

; Item #7 'RING_SPK'

; Item #8 'RING_HP'

; Item #9 'RING_HP_NO_MIC'

; Item #10 'RING_SPK_HP'

: values=0

# # amixer -c @ cset numid=1 2
numid=1,iface=MIXER,name='Playback Path'

; type=ENUMERATED,access=rw------ ,values=1,items=11

; Item #0 'OFF'

; Item #1 'RCV'

; Item #2 'SPK'

; Item #3 'HP'

; Item #4 'HP_NO_MIC'

; Item #5 'BT'

; Item #6 'SPK_HP'

; Item #7 'RING_SPK'

; Item #8 'RING_HP'

; Item #9 'RING_HP_NO_MIC'

; Item #10 'RING_SPK_HP'

: values=2

3.2.4.5 alsaloop

X% EEAEFEREEH
X5 BEM RS
B BENEXRE

4% mixer controls EE M

Usage: alsaloop [OPTION]...

-h,--help help

-g,--config configuration file (one line = one job specified)
-d, --daemonize daemonize the main process and use syslog for errors
-P,--pdevice playback device

-C,--cdevice capture device

-X,--pctl playback ctl device

-Y,--cctl capture ctl device
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-1,--latency requested latency in frames

-t,--tlatency requested latency in usec (1/1000000sec)

-f,--format sample format

-c,--channels channels

-r,--rate rate

-n,--resample resample in alsa-1ib

-A,--samplerate use converter (@=sincbest,l=sincmedium,2=sincfastest,
3=zerohold,4=linear)

-B, --buffer buffer size in frames

-E,--period period size in frames

-s,--seconds duration of loop in seconds

-b,--nblock non-block mode (very early process wakeup)

-S,--sync sync mode(@=none,l=simple,2=captshift,3=playshift,4=samplerate,
5=auto)

-a,--slave stream parameters slave mode (@=auto, 1l=on, 2=o0ff)

-T,--thread thread number (-1 = create unique)

-m,--mixer 7redirect mixer, argument is:
SRC_SLAVE_ID(PLAYBACK) [@DST_SLAVE_ID(CAPTURE)]

-0, --ossmixer rescan and redirect oss mixer, argument is:
ALSA_ID@OSS_ID (for example: "Master@VOLUME")

-e,--effect apply an effect (bandpass filter sweep)

-v, --verbose verbose mode (more -v means more verbose)

-w, --workaround use workaround (serialopen)

-U, --xrun xrun profiling
-W, - -wake process wake timeout in ms
-z,--syslog use syslog for errors

Recognized sample formats are: S8 U8 S16_LE S16_BE U1l6_LE U16_BE S24_LE S24_BE
U24_LE U24_BE S32_LE S32_BE U32_LE U32_BE FLOAT_LE FLOAT_BE FLOAT64_LE FLOAT64_BE
TEC958_SUBFRAME_LE IEC958_SUBFRAME_BE MU_LAW A_LAW IMA_ADPCM MPEG GSM SPECIAL
S24_3LE S24_3BE U24_3LE U24_3BE S20_3LE S20_3BE U20_3LE U2@0_3BE S18_3LE S18_3BE
U18_3LE U18_3BE G723_24 G723_24_1B G723_40 G723_40_1B DSD_U8 DSD_U16_LE
DSD_U32_LE DSD_U16_BE

Tip #1 (usable 500ms latency, good CPU usage, superb xrun prevention):
alsaloop -t 500000

Tip #2 (superb 1ms latency, but heavy CPU usage):
alsaloop -t 1000

Sync mode specification for capture to playback stream:
@ or none - do not touch the stream
1 or simple - add or remove samples to keep
both streams synchronized
2 or captshift

use driver for the capture device

(if supported) to compensate

the rate shift

use driver for the playback device

(if supported) to compensate

the rate shift

4 or samplerate - use samplerate library to do rate resampling

3 or playshift

5 or auto - automatically selects the best method
in this order: captshift, playshift,
samplerate, simple

Tl ERORFBINEINELE R 1K, FPRRA R (B0 DR <)



alsaloop -C hw:0,0 -P hw:1,0 -t 10000 -A 3 -S 1 -b -v

Note:

NRAEROMBYBSERAAR (Ebgl, BE—1 0SC), MARFESS RINREEH, JNRE RN UAC
(BRIRT PO), B RIARGEF (BHHKRETIRE), HANWEARR, BERENRR, AW
MERIRE, SBEE, EFERGME (0 BINSURDRER) HEFEGME (G0 SIaEfsst

=)o

3.2.5 tiny-alsa

RK Android SDK #REC tiny-alsa TH,

3.2.5.1 tinypcminfo

THERIIFNREE, 8K, FEHSE,
Usage: tinypcminfo [-D card] [-d device]
il

# tinypcminfo -D @
Info for card @, device 0:

PCM out:

Access: 0x000009

Format@: 0x000044

Formatl: 0x000010

Format Name: S16_LE, S24_LE, S32_LE
Subformat: 0x000001

Rate: min=16000Hz max=48000Hz
Channels: min=2 max=2

Sample bits: min=16 max=32
Period size: min=4 max=65536
Period count: min=2 max=4096

PCM in:

Access: 0x000009

Format@: 0x000044

Formatl: 0x000010

Format Name: S16_LE, S24_LE, S32_LE
Subformat: 0x000001

Rate: min=16000Hz max=48000Hz
Channels: min=2 max=2

Sample bits: min=16 max=32
Period size: min=4 max=65536
Period count: min=2 max=4096
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3.2.5.2 tinyplay

Usage: tinyplay file.wav [-D card] [-d device] [-p period_size] [-n n_periods]

5l BERIKO B

# tinyplay /sdcard/1k@.wav -D @ -d @ -p 1024 -n 3
Playing sample: 2 ch, 44100 hz, 32 bit

3.2.5.3 tinycap

Usage: tinycap file.wav [-D card] [-d device] [-c channels] [-Tr rate] [-b bits]
[-p period_size] [-n n_periods]

T 440k REXRREISIM

# tinycap /sdcard/rec.wav -D @ -d @ -c 2 -r 44100 -b 16 -p 1024 -n 3

3.2.5.4 tinymix

=4l codec REPRBREH X, BEIEHIE, BMERERTF amixer

usage: tinymix [-D caxrd]

=~f5l: ¥TFF Mono @IRFF %

# tinymix
Mixer name: 'rockchip,rt5640-codec'
Number of controls: 123

ctl type num name value
(] BOOL 1 Mono Playback Switch off

1 INT 2 Mono DAC Playback Volume 175 175
2 BOOL 2 Speaker Channel Switch off Off
3 INT 2 Speaker Playback Volume 31 31

4 BOOL 2 HP Channel Switch off off

# tinymix "Mono Playback Switch" 1
Mono Playback Switch: On

3.2.6 xrun profiling

LHERE buffer empty BIBHE, fitk underrun; HEHMRE buffer full BIBHE, itk overrun;
BHMA xrun, BIREEE L, FE buffer W REBAEEALA xrun. ZAV/NTIERAZ xrun,
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3.2.6.1 xrun kmsg

1, f£8E XRUN CONFIG

CONFIG_SND_DEBUG
CONFIG_SND_PCM_XRUN_DEBUG
CONFIG_SND_VERBOSE_PROCFS

xrun FEIRFRITE 3-1 FiR, MRFEZFAEFX, BHMEIA,

Bit ..
Description
Value
1 Basic debugging - show xruns in ksyslog interface
2 Dump stack - dump stack for basic debugging

Jiffies check - compare the position with jiffies (a sort of in-kernel monotonic
4 clock),
show what's changed when basic debugging is enabled

& 3-1 xrun JFIRXFX
2, {FRER RO BHUREBFAA xrun AKX

# echo 7 > /proc/asound/card®@/pcmdp/xrun_debug
3, HIEM dma ringbuffer empty B, 35 log 2107 :

asoc-simple-card rk8@9-sound: XRUN: pcmC@DOp:@

CPU: 3 PID: 657 Comm: sh Not tainted 4.19.161 #509

Hardware name: Generic DT based system

[<b@10f47c>] (unwind_backtrace) from [<b@10b9a8>] (show_stack+0x10/0x14)
[<b010b9a8>] (show_stack) from [<b@850b58>] (dump_stack+@x90/@xa4)
[<b0850b58>] (dump_stack) from [<b@6a39c4>] (__snd_pcm_xrun+@xad/0x114)
[<b@6a39c4>] (__snd_pcm_xrun) from [<b@69dac4>] (snd_pcm_stop_xrun+0x64/0x68)
[<b@69dac4>] (snd_pcm_stop_xrun) from [<b@695c4c>]
(snd_info_text_entry_release+@x34/0x7c)

[<b@695c4c>] (snd_info_text_entry_release) from [<b02694a4>]
(close_pdeo+0x54/0x100)

[<b02694a4>] (close_pdeo) from [<b@2695c@>] (proc_reg_release+@x70/0x78)
[<b02695c0>] (proc_reg_release) from [<b@21@ac8>] (__fput+0x88/0x1lc4)
[<b021@ac8>] (__fput) from [<b01412d4>] (task_work_run+@x94/@xb4)
[<b01412d4>] (task_work_run) from [<b01@b48c>] (do_work_pending+@xc8/0xd0)
[<b@10b48c>] (do_work_pending) from [<b0101064>] (slow_work_pending+@xc/0x20)

3.2.6.2 xrun ftrace

bR 7T W% log B9IEIAERS, xrun B9 trace event 2 T EIFRMARKES, thal: hwptr, applptr,
ZEBD FEEFBEAZ trace debug. alsa Z#FHIAZtrace event W15k 3-2 Fi7x:
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Trace Event Description

snd_pcm:applptr [ FRtEET B 5
snd_pcm:hw_ptr_error dma 55T HIEE
snd_pcm:xrun xrun

snd_pcm:hwptr dma $EHEH

1, {$BE FTRACE CONFIG

CONFIG_FUNCTION_TRACER
CONFIG_FUNCTION_GRAPH_TRACER
CONFIG_STACK_TRACER
CONFIG_DYNAMIC_FTRACE

# aplay -D hw:@,0 --period-size=128 --buffer-size=256 -r 48000 -f dat /dev/zero &

3, fEREESM trace event, BB buffer £F=EFNEREFANIREER, AEEMRE.

cd /sys/kernel/debug/tracing

echo "snd_pcm:applptr" >> set_event
echo "snd_pcm:hwptr" >> set_event
echo "snd_pcm:xrun" >> set_event
cat trace | head -20

H OH B H H

178.109942: applptr: pcmCODOp/sub@: prev=0, curr=128, avail=128, period=128,
buf=256

178.109981: applptr: pcmCODOp/sub@: prev=128, curr=256, avail=@, period=128,
buf=256

178.110224: hwptr: pcmC@DOp/sub@: POS: pos=24, o0ld=0, base=0, period=128,
buf=256

178.110234: applptr: pcmCODOp/sub@: prev=256, curr=280, avail=@, period=128,
buf=256

178.112441: hwptr: pcmC@DOp/sub®: IRQ: pos=128, old=24, base=0, period=128,
buf=256

178.112510: applptr: pcmCODOp/sub@: prev=280, curr=384, avail=@, period=128,
buf=256

178.112553: hwptr: pcmC@DOp/sub@: POS: pos=136, 0ld=128, base=0, period=128,
buf=256

178.112556: applptr: pcmC@D@p/sub@: prev=384, curr=392, avail=0, period=128,
buf=256

178.115176: hwptr: pcmC@DOp/sub@: IRQ: pos=@, o0ld=136, base=0, period=128,
buf=256

178.115270@: applptr: pcmCODOp/sub@: prev=392, curr=512, avail=@, period=128,
buf=256

178.115321: hwptr: pcmC@DOp/sub@: POS: pos=8, 0ld=256, base=256, period=128,
buf=256

178.115327: applptr: pcmC@D@p/sub@: prev=512, curr=520, avail=0, period=128,
buf=256



BELINAEIF ILNAZHRY: kernel/Documentation/trace/*

3.2.6.3 trace-cmd

trace-cmd 2 ftrace BYETIHLN A, ELT ftrace BIRIELE, WTRfHI:

# trace-cmd record -e snd_pcm:hwptr -e snd_pcm:applptr -e snd_pcm:xrun
# trace-cmd report

FEEZIMEEIFIEA XM trace-cmd
3.2.6.4 KernelShark

KernelShark 2 trace-cmd BYRTIHN A, 1% trace-cmd BEUIEEIF L2, FSEEH X
KernelShark

3.3 PCTH

Audacity #1 Audition #2Z PC FEEMATMIET R, AIBAFONEMEE, thin: WS, KR, X
B, ETMF.

4. FAQ

4.1 SREOZERR

1H58%E Rockchip E90EHE RS E FM.

4.2 FEFREMKK

RIE EEANNED IR RREHECERIFH RS
o iRIE kmsg EAIRRA: DAI, CODEC Z#& Machine, LbiI¥IT log &R DAI F:FA £
[ @.584114] rk-multicodecs vad-sound: ASoC: CPU DAI (null) not registered
e DAIfail: & DMA BERFFER, S DAIFMAN, XIAHMEER DMA RIER, BRHHIA

e CODEC fail: 1B L M &2 ME CODEC BE, Bfh; AL i2c-tools HIA i2c IGFBEE
BIEE
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4.3 BWMEE

o WIABIURA IEERE X

o fEM aplay & tinyplay W, EMNBARREERFPSERRZS

o BHEFIOMLLEMIARS N /O error A&

o {EF amixer B{# tinymix #Z CODEC W& DAC BRERIIH, SECTHS

o TEF F7: BE, AT FMIE CODEC FMAIAECERSIER: IOMUX, DAI, CODEC,

o {EMA HAEE M s MEBE, Beh, 3R, WIAEE, NHESR, EL LERE; N2
CODEC i iRiNHIHESEEIERE, ME PA (F8E gpio BF, ZFKELRM S

4.4 EHKE

fER aplay 3¢ tinyplay &M 1k0 SR

B T MERMNEENEXEETERE, BESHIHITNAER

TR o EEIMIG S, WE CODEC B MM mER, MERIREEEER
BRIOESINKENT S

45 RELHE

o CODEC Imilid (£S5 4428 4 1k0 BN

o M arecord HF tinycap RE, EMURARRETEAFPSERRIZLE

o REFFI0MLULHIARSE N /O error AR

o M amixer HF tinymix 12 CODEC WZf ADC BRETITH, SERTHS

o TE FFHKE, IBAaCHFMIE CODEC FMMIAELERTIER: IOMUX, DAI, CODEC,

o {FF HEEM s NEBE, B, iR, MIABE, RNHEE, HEXLEFR; N2
CODEC ifif IR NES B HBIESE, ZFHREM AER

4.6 REXE

CODEC imi@id 554428 R 1k0 RN

R arecord 3% tincap RE, @i loopback i, A mFas ME; HEES PC TE Hif
AR BRI, W loopback i, XELIETRNIXIIEREHAR
BRESINKENT =

4.7 ERIRHEIE

o EE clksummary #IARE# (MCLK, BCLK, LRCK) E&E
o fFM TEEE WA S S B EER
o M PCTE RENMHES, BLKEHEIMEDN, BWINBUBRTERHEILGM
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fER BB dump TR ELIESEE, BIARERSEREEM

4.8 MEFEEETS

MEMNESRMESRETERALTR, il VACKABER, BTIEENAYR, MBSt
pie

BRARFRANHERSH, BENBNHEEHNRTVRE, ZXKRMaL@EE ST sz R,
buffer ARV IEZREBSSEMEMNE, 8. BT xrun profiling 23,

SlEXEMNRERS, WTFEEREMSE:

HIASMES BER /&R, KNE jitter EGI KA, tb, XF HDA Ef, jitter /NF 0.5 nso

HiARtt EREEER, FIREUWABEREAECEEER, MREMER, IWGHIRHNE
M, SHEIFHIEH, RK FE B IOAE Smitter il R28INEE (HFFBERIBEEFSH FM, tbin
RV1126.£), BILIERUEMER, REHTEHHEIERSHNAZRE,

ffaiA CODEC HEJRAM 1551, CODEC M ERIEAEER, TG #HERIMNIREEFESEH
CODECMERE TR, [RIRIEAR, HIRE,

FEfFRAAE D BBES IHIHRIRAS,
WEEH PCBHE, HIERERR,

4.10 XRUN

A% xrun B8 xrun profiling &, M TFHIAHMOS:

R FRImE R S AAERIZ, FODIREHESTIMLIBELIE, BRSAZIVEIBR ERHITH
RSAERD, @ systrace 3# ftrace MBS

FE 10 [AE, SEEUERIFEZE, A ram g&XM (Ebdl: /dev/zero) #ITHEMW, HAZREH
ES

BB DA, SEEUREEREIR, AISRE®E E=5T]

T8, MR

411 I1/0 error

BHRRE 107 LA LTS BY 4% log $JED: playback/capture write error (DMA or IRQ

trouble?

Eid 7728 &if) DAL %428 FIFO COUNTEHZ8, 2REZFLHitEk
Bd procfs & dma FMTEEEH: cat /proc/interrupts | grep dma
@it F7728 &8 DMA 12528 channel status 7788 ({R#SHuit: 0x100) BEREELE

DAI T{EF slave B, iBHRIMEESHHTE DAI BN EBHIRSIRM, WRITERILE, BRES
7+
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