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12S 354128 Features
[2S-TDM 3545128 Features
RK ZAUhF 12S 735513

PDM

PDM #4128 Features
RK ZFUi5 F PDM 735515

DCODEC

VAD

SPDIF
Combo DAI
Audio IRzNFFA
BERENER
STy
DAl SREhFF A&

12S

AETIRE
master / slave I8 &
BRI RAEIRE
bclk-fs iRE
EreERTIRE
Hifth

[2S-TDM

TX/RX B pHE=IRE
data line £EHEE
TDM g iR E
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TDM slot 2#i&E

PDM
data line £EHEE
EFEERIRE
Hifth

DCODEC
P EPERIRE
DSM fHiEiRE

VAD
EIMRRE
NEERE
HIRFEENIRE
BEANEE

Combo DAI IEFHFFA

sub dai 188

AEERSHEE

master / slave IR &

BRI RAEIRE

ST

CODEC REhFF 4
Machine IXzIFF A&

Simple Card
GEIRE
mclk-fs IRE&
master / slave i &
A EAIRIEIRE
TDM slot 2808E&
= ST 1SR

Multi Codecs Machine Driver
dai / codec iIRE
ERIRE
mclk-fs i &
master / slave I8 &
R EAIRIEIRE
& Ewait-card-locked
BN/ BRI \EREtE X B E

HDMI Audio

ST ERAME

EEE

BN RS
)izt s
TNER
ESRERS
APTHTY

Al

procfs

clk summary

Hires
io &3
regmap
i2c-tools

i2cdetect
i2cdump
i2cset
i2cget
alsa-utils
aplay
arecord



aplay | arecord
amixer
alsaloop
tiny-alsa
tinypcminfo
tinyplay
tinycap
tinymix
xrun profiling

xrun kmsg
xrun ftrace
trace-cmd
KernelShark
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Rockchip Audio

Function Feature Description
125 08 CHIN/OUT Inter IC Sound
TDM 16 CHIN/OUT Time Division Multiplexing
PCM 02 CHIN/OUT Pulse Code Modulation
PDM 08 CH IN Pulse Density Modulation
DSM 02 CH OUT Delta Sigma Modulation
DCODEC 04 CHIN /02 CH OUT 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/ 32 CHOUT
TDM + PDM 24 CHIN/ 16 CH OUT

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

DP 7.1 LPCM Multi Channel e.g. Dolby / DTS Lossless Bitstream

OPTICAL 2 CH LPCM /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-125 1/ 64 precision It's a emulation that implement pwm over i2s

2= 1-1 Rockchip Audio %%t
DAI
AEDEEMA RK E5 HF Sz F 5%,
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12S

RK SEE G 12S 3488 12S # 12S-TDM, 12S #54I8837 4 12S, PCM #MY; 12S-TDM 124885735
12S, PCM, TDM 138,

12S #5128 Features

o 7¥F8FEIE 12S WY : standard, left justified, right justified
o 7% stereo PCM #fY: early, late 1, late 2, late 3

* Z#F master/slave &2z, (RS AT TX/RX &45

o ST¥5 8k ~ 192k SRHEER, 384k SRHER

o 73 16 ~ 32 bits s

o 7% MSB/LSB ##x,

o SZFF BISMBALEE

o S BFERRME

Note:

o 384k KEXRFTESHBE clk, BT MCLK PIN ENSMBEMEE clk 2iE KA slave 18T
o AF#: mono PCM, WNBESK, BIRFH stereo PCM &4 mono PCM, B3 EUEIE slot 0
o [FEAMEN BT HRIERFHIRTE*ME, il UAC, BBERXMUIRE], &% S=iltiiME ET5

12S-TDM #5138 Features

BRT ST 12S fHIRRAITIREZ S, 12S-TDM $xflRsitEscisal T IRE:

e 4% 8 slots TDM PCM MY : normal, left shift mode[0~3]

e 37§ 8 slots TDM 12S 9% : normal, left justified, right justified

o 378F slot {UBEAIEL: 16 ~ 32 bits

e X#F data line £BRET, RIEERRGT data line 5 path BIXE

o XHFTX/RX BRI, MZAYATHD, AICHEPRSZAORAESR, (788, il
o ZIFTX/RX EHEL, H=hrth

e 7 PCM FSYNC ZBEHES: [1~7] sclk cycle 8 one channel block

e I 12S FSYNC ZETEL:  half frame / whole frame

Note:

o slot ({SHFHBEEBECE

e TDM I2S K&, AISZHF 16 FmiEEH)

o TDM YR, XM path-0, FRLASPIEEER PIN 5SEEAIINAT, iH@id data line EIRGTE!
path-0

RK EFESh 125 32§551%
gk 1-2 Fs:
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Chip 12S

PX30/RK3326 1251_2CH, 1252_2CH
RK1808 1251

RK3036 1250

RK3066 1250, 1251, 1252
RK312X 12S_8CH, 125_2CH
RK3188 12S0

RK3288 1250

RK322X 1250, 1251, 1252
RK3308 125_2CH_O, 12S_2CH_1
RK3328 1250, 1251, 1252
RK3368 12S5_8CH, 125_2CH
RK3399 1250, 1251, 1252
RK3568/RK3566

RV1108 1250, 1251, 1252
RV1126/RV1109 1251_2CH, 1252_2CH

& 1-2 RKERFIS F 12S 25513
PDM

PDM #5#l8S Features

12S-TDM
[2S0_8CH

12S0

[2S_8CH_O, 125_8CH_1, 125_8CH_2, 125_8CH_3

12S0_8CH, 1251_8CH, 1252_2CH, 12S3_2CH

1250_8CH

RK SE&37#5 PDM il fEisEak& ADC, B4k Features 41

e 3745 master mode only
* XXFF &AM MIC B
o 75 16 ~ 24 bits {\EE

o 3X¥F 8 ~ A8k REER

o XXF% mIEAHR

o T EiEEK: 3.79 Hz, 60 Hz, 243 Hz, 493 Hz

o IFREEXITT: AEXITF, AXIST
o ¥ data line £

o ZHF RTERAERIARE

o ZFF BIEPERME

Note:

o FHEITHGTFAIZEAT 16 bits BUKR, ATF16 bits BUIR=, HuEiL word 774, BRIAMESIFNO
o PAMER FIFERERFAATEME, il UAC, (BEFERALUIRE], &% SinptehiME =35
e data line £MEITHEETE RV1126 RIGEHEHAYS A4 325F: RV1126/RV1109, RK3568/RK3566...

RK F3litiH PDM Z#§5I3%
Nz 1-3 Fiw:
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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 &5 5 PDM s2355IZR

R

Version Description

V1 1, XFRREET, XIRATER: 2.048/2.822/3.072 MHz,

- 1, FE/INIR,
2, FEEHERITHERT,
BUG FIX:
1, 1EIE HPF (EEEER T, WMAGSSIEERZIR 0 db Y, FFSALmHE,
2, (EIEETRSGR SR, FhRAEFHLGR/NT 0.1 db,

V3 3, EIERSE-,

Features:
1, FEBEIDFEAED, XIRATER 1.024/1.411/1.536 MHz,
2, FmiEEtEeeET, XIMNATEr 4.096/5.644/6.144 MHz,

% 1-4 PDM hiRZSfitik
DCODEC

RK SEE37IF405 CODEC [, AIXIESTHAZIMYAIENL CODEC, b4l RK812, HEM5TE
CODEC,

B, EHIERTIET DSM (RS, AIIKEDSNGR PA, HEEBERTm&ER, TEKA.

e 7FF 3B ADC

e 7§ stereo DAC

o i B BHRIRSRIEET AR,

o X ESHEI: BHIFIRERIEFERLIERL.,
e ¥ PGA/ALC

o 5 DSMimH, EIK PA

o THF mBIEIK

VAD

BEEMERSN (Voice Activity Detection), VAD I3k E DAI B8R, MBSO, REIFUKRIE
B, f&rhlr, MEERS. BESUEREWE 1-1 Fix:
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ymimimmE= ‘
o - .-'.l-.
L)
WAKE UP
SWITCH
°T" VAD
1
i
|
:
BUS DMAC
[
~
’
~
K4

R

BUS
& 1-1 RK VAD £iER

1. RE(ARRRT, DAI->VAD -> SRAM {REFTAE, VAD RHLRIBINEURE, 18K, IRFEBFES, S
ETFAETESRAM 1&3R Buffer =,

2. VAD #&NRIESEETKERER, F4FhRi%sE CPU, CPU X4 VAD, VAD XY, #UEREDN
{I#EDMACIEER, BP: DAI-> DMAC -> DDR -> CPU fRER SRR,

3. CPU ¥ SRAM FHIBUETLEEFZEIRE Buffer Fh, HUELMIEXIAFERA.

4. I%EEfS, ASR FERRXRENEVEIRMOITNIE, KERENE,

SPDIF

RK SE&T24%5 SPDIF Transmitter BEOMMY, 45360, RK3308 iFSzE SPDIF Receiver,

o X5 16 ~ 24 bits {5

SCF 192k SREFSR

37¥5F stereo uncompressed audio, B LPCM

3285 5.1 /7.1 compressed audio, ttgl: DD, DD+
37¥F Optical, Coaxial

Note:
o 192k FHFERMBARHE, FEEESTRF 192k AY Optical 284
Combo DAI

RK SE& TR DAl FOEA R, =4H DAl 45 Combo DAI, W& 1-2 Fik:
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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

o L RN L E L

1-2 Combo DAI

Audio IREhFFE
AEDTEA RK FESIIFER, K ARER.

A REIIRk

NN EFERNESER, W0E 2-1 fs:

rk
analog
third party

hdmi

dp
digital
dsm
pcm

pdm pdm

spdif spdif

sound card

general simple

multi-codec .
machine dmaengine

multi-streaming custom

2-1 ALSA FE-RHGRY

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.

BEBRT, EFAHH SODKRII—1NER, (NEEBIERERS codec KA, PMEIER TS
7wl machine 3Rz, #0 Machine IXzNF & &1,

AX L]
RSB RAA THR:

kernel/sound/soc/rockchip$ tree -1 "*.o|*.h"
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rk3288_hdmi_analog.c

rk3399_gru_sound.c

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

rockchip_da7219.c

rockchip_hdmi_analog.c /* hdmi and codec share the same i2s */
rockchip_hdmi_dp.c /* hdmi and dp share the same 1i2s */
rockchip_i2s.c /* old i2s which support i2s/pcm */
rockchip_i2s_tdm.c /* new i2s-tdm which support i2s/pcm/tdm */
rockchip_max98090.c

rockchip_multicodecs.c /* support multi-streaming */
rockchip_multi_dais.c /* support combo-dais */
rockchip_multi_dais_pcm.c /* co-work with combo-dais */
rockchip_pcm.c /* audio data flow and control */
rockchip_pdm.c /* pdm dai driver */

rockchip_rt5645.c
rockchip_rt5651.c
rockchip_spdif.c
rockchip_spdifrx.c
rockchip_vad.c
vad_preprocess_arm64.s
vad_preprocess_arm.S
vad_preprocess_thumb.s

* spdif tx dai driver */

* spdif rx dai driver */

* voice activity detection driver */

* vad preprocess algorithm for armée4 */
* vad preprocess algorithm for arm32 */
* vad preprocess algorithm for thumb */

[TTTTTTTTTTTITTTITTITTITTTT

ST

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

— dmic.c /* driver for dmic, e.g. i2s dmics, pdm dmics */

— dummy-codec.c /* driver for dmic, direct, none-codec */

— hdac_hdmi.c

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

— rk1000_codec.c

— rk312x_codec.c /* internal codec */

— rk3228_codec.c /* internal codec */

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

— rk3328_codec.c /* internal codec */

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

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

el
~

DAI IREhFF %

&R SDK & DAl IREEREE TR, FhE REERIEN B SR ERE S RERIIEE.
12S

thixgtigE

MAEIRE BiZ Machine Driver fi##fr DTS, A58 set_fmt APl IR E1EHIZRAINMNAIEZL, Simple
Card {58 Simple Card &3,

master / slave iZ8

master / slave i85 &3 Machine Driver f##r DTS, SAGVER set_fmt AP| iR B 15428 a0tHNAR=,
Simple Card {5288 Simple Card &5,

ARG RIBRE
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Af$EALR 18 1812 Machine Driver f##fr DTS,
Card /B£8R Simple Card &5,

bclk-fs iZE&
Property Value
rockchip,bclk-fs int

~fF: bclk AREERAI324E

AIEVEA set_fmt APl iR E=HIRRRIMMMASTS, Simple

Description

BTSSR, belk RRERM6HE

&i2s0 {
rockchip,bclk-fs = <32>;
3
SEENMEE
Property Value Description
rockchip,mclk- XIFemRERNTR, BsEadiiME, BIMERSR S5
] boolean o
calibrate FRME
Hfth
Property Value Description
rockchip,no- boolean A4BE dmaengine, B{RERASER Combo DAl IXENFF
dmaengine x

rockchip,playback-only boolean R HEERRINeE, (UM TX DMA

rockchip,capture-only boolean  RFFREFINEE, {NEAM RX DMA

BEZINESENNIZIIAY . kernel/Documentation/devicetree/bindings/sound/rockchip-i2s.txt

12S-TDM

BR T S2HF 125 1HIBRATOREZ S, 12S-TDM e smtEsTisan R In8E :

TX/RX =R E
Property Value Description
rockchip,clk-trcm 0 TX/RX BB, (FFASENATH, 10 AR
rockchip,clk-trcm 1 TX/RX1BEEREY, H= TXATER, 10 ERE TX AYATER
rockchip,clk-trcm 2 TX/RXBiEEE, H= RXAIRTHH, 10 ERE RX AIATEF

< IRESHZ TXRIehiE(

&i2s0 {
rockchip,clk-trcm = <1>;

e
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data line £ &S
AT (TR data line, EeEXINEMHEIEFEINF.

property value Description
rockchip,i2s-tx-route <intintint int> ZXAAIER: SDOO | SDO1 | SDO2 | SDO3

rockchip,i2s-rx-route <intint int int> BXAAIER: SDIO| SDI1 | SDI2 | SDI3

Pl FEEEIRRR/S “ SDO3 | SDO2 | SDO1 | SDO0" HEF

&i2s0 {
rockchip,i2s-tx-route = <3 2 1 0>;
};
TDM FpEieE
property value Description
rockchip,tdm-fsync-half- TDM 12S 180T, IS EPsciFEmif<mitg=l, &K
boolean .
frame YNNI

ANIRIE S I

&i2s0 {
rockchip, tdm-fsync-half-frame;
IFg
TDM slot S#nigE

IRENEASCI set_tdm_slot #20, Machine Driver 4 DTS B4, SASVEH set_tdm_slot APl iR &IR
H2EIFNSE], Simple Card {5588 Simple Card 15,

BEZINEEIENRNIZIARY: kernel/Documentation/devicetree/bindings/sound/rockchip,i2s-tdm.txt

PDM
data line 2588
EHAHMER data line, EEEXNEMHEESEIT.

property value Description
rockchip,path-map <intintint int> ZMANIERS: SDIO | SDI1 | SDI2 | SDI3

5l REEBEIRES “ SDI3 | SDI2 | SDIT | SDIO" HEFl

&pdm_8ch {
rockchip,path-map = <3 2 1 0>;
3

SEEReE
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Property

rockchip,mclk-
calibrate

Hfth

Property

rockchip,no-
dmaengine

Value

boolean

Value

boolean

Description

ISR, RS, BAERSNE B
AN

Description

&85 dmaengine, BE{AERZSEE Combo DAl IKzNFF
b3

BEZINEEEN NI kernel/Documentation/devicetree/bindings/sound/rockchip,pdm.txt

DCODEC
IHRESIRNIRE
Property Value Description
rockchip,clk-sync-mode boolean BIARREFSAET, BD ADC/DAC Btz

) IREARTESEI, H= ADC B3

&dig_acodec {
rockchip,clk-sync-mode;
Irg
DSM e igE
Property

rockchip,pwm-output-mode

Value Description

boolean HME RC, EHIX PA

Bl REJ9 DSM PWM Eithit&=(, I0MUX iJi PWM Z5HiH

&dig_acodec {
rockchip, pwm-output-mode;
pinctrl-names = "default";

pinctr1-0 = <&audiopwmoutdiff_pins>;

e

BESEE 2-2 Fs:
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output MAX 3W ,4chm
BLM1BEGE01SN1

PWM OUT

BLM1EEGED1SN1

Close to PA

option: R7225.R7226€ R723, R72 32 ¢ an DN P
: Mix R + 1 can be realized by software

2.54mm test position is reserved fo
connecting AP instrument £o form test loop

2-2 DSM PWM OUT &%

BEZINESIENNIZSIARY: kernel/Documentation/devicetree/bindings/sound/rockchip,codec-
digital.txt

VAD

EReE
Property Value Description
rockchip,audio-src phandle REATFESNIS IR

FESENNEMERE T DA, FRKESRSGFNEREARR, WK

Sh iR

RK1808 1250, 1251, PDM

RK3308 12S_8CH_O0, 12S_8CH_1, 12S_8CH_2, 12S_8CH_3, PDM_8CH
RK3568/RK3566 1251_8CH, 1252_2CH, 1253_2CH

7~5: RK3308 _E VAD {58 PDM_8CH (&5 {EAESTIER

&vad {
rockchip,audio-src = <&pdm_8ch>;
s
wiEEgE
Property Value Description
rockchip,det-channel int REATONREE, EASEO

f5: RK3308 Lt VAD £ fE5IZE2 {EAGIIEE

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

e

HEFhERNIRE


af://n547
af://n548
af://n574
af://n586

Property Value Description

rockchip,mode 0 VAD 1 NEIEEESE S e EFSInEdE
rockchip,mode 1 VAD {fRefFRIFHAEFEIMEUE
rockchip,mode 2 VAD REFasisiE

~E: RK3308 L VAD fERER1

&vad {
rockchip,mode = <1>;

e

Note:

AT HRIGR ASR M FIRESEISCBAIEMEE, BIERRN. EFIEUEFHET sram AYEIR
bufer /1, VAD IREERSt/E, 1§ sram RERFESN S NSRS, %50 EEERS N BAERERA.

EEFANMEE

Property Value Description
rockchip,buffer-time- - RE VAD BIFAR/N, KINETF: R * (5 * =E * i
ms &,

=~ EBIFEE 100 ms, 16k 16bits 8ch &4 T 204800 bytes

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

e

Note: 4EfFEA, SESEASHK ASR RIFERY Latency, BE%t sram BIR, 12EEE, BEERRH "
(RIEEUESTEE M, BNEFAA/\EEEES "IREE-> NEE" ifiaiial, MRZPoMHEEK, BhEiZ
B3 ETIE,

BEZINEEIENRNIZSIRY: kernel/Documentation/devicetree/bindings/sound/rockchip,vad.txt
Combo DAI IREIFFE
sub dai 128

Property Value Description

sub dai, FIF4EARL combo dai, sub dai EEEHREG
dais <phandle>...  “rockchip,no-dmaengine” #Bf&XELAY dmaengine, %#—H
Combo DAl {EZ8i 4.

;45 i2s_8ch_2 1 pdm_8ch A& AL Combo DAI
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&i2s_8ch_2 {
status = "okay";
rockchip,no-dmaengine;

};
&pdm_8ch {
status = "okay";
rockchip,no-dmaengine;
};

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

I

RERGHRE
Property Value Description
capture,channel-mapping <int...> - sub dai BTFASHREFEHE
playback,channel-mapping <int..> B sub dai HFTFHEHIBEEHE

Wl ERIAAEEN, SFERE (6B + 2FHEMAR)

&multi-dais {
dais = <&i2s_8ch_2>, <&pdm_8ch>;
capture,channel-mapping = <2 0>;
playback,channel-mapping = <2 6>;
3

master / slave 188

Property Value Description
bitclock-master <int...> IRERMARITHINRE, 1F7RRAEIH, BD master
frame-master <int..> IRERMMAIANRE, 1RRRAEE, BD master

1 : i2s_8ch_2 1 pdm_8ch BERL 8 FIERE ([EIK + Z5f45) , i2s_8ch_2 AJEEE /9 master /
slave #&x,, 1ZI${E/9 master, pdm RE master &L,

&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>;

e

52 T i2s HERL 16 ch, —/Nf master, —NJg slave, JNEREHELZEES 12HATHAY dai
EEERIZ slave dai,
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&multi-dais {

e

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>;

I3 PN i2s BERK 16 ch, #879 slave 30, RFE codec imfgftt.

&multi-dais {

e

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

RIS RIS E

Property Value
bitclock-inversion <int..>
frame-inversion <int...>

~5: 45 sub dai BRTENEREN R

&multi-dais {

e

£l

dais = <&i2s_8ch_0>, <&i2s_8ch_1>;
bitclock-inversion = <1 1>;
frame-inversion = <1 1>;

Description
1 &8 iZRTER, BD BCLK
1 /218 haEsd, B LRCK

ABI1: RK3308 PDM B&FIZE + SZIAAFSEIR + SRS + VAD iEE1G

multi_dais: multi-dais {

e

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 0>;
frame-inversion = <0 0>;
rockchip,grf = <&grf>;

&i2s_8ch_2 {

status = "okay";
rockchip,no-dmaengine;


af://n671
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&pdm_8ch {
status = "okay";
rockchip,no-dmaengine;

T

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

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

e

~f512: RK3308 SoundBar 12S_8CH_0 + 12S_8CH_1 A& 16 F=igH

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

I
&i2s_8ch_1 {
#sound-dai-cells = <0>;
rockchip,no-dmaengine;
pinctrl-names = "default";
pinctr1-0 = <&i2s_8ch_1_m0_sdo0
&i2s_8ch_1_m0_sdol_sdi3
&i2s_8ch_1_m0_sdo2_sdi2
&i2s_8ch_1_m0_sdo3_sdil
&i2s_8ch_1_m0_sdi0>;
3

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>;
Irg

BEZINESIENRIZIIAY: kernel/Documentation/devicetree/bindings/sound/rockchip,multidais.txt

CODEC Bz F4&

BEERZEME SR Linux Sound Subsystem Documentation

Machine X1 4

AEDEBREGLAIERE - RMISER.

Simple Card
Simple Card 2 ASoC j@HHY machine driver, BIiFAERSRER RN,

IHERE


af://n693
https://www.kernel.org/doc/html/latest/sound/index.html
af://n695
af://n697
af://n699

Property Value Description

simple-audio-card,format string REMNIEIC
Format Description

i2s i2s tRAERET

right_j i2s BXIFFHE

left_j i2s ZEXIFFHER

dsp_a pcm delay 1 bit &=

dsp_b pcm no delay &=

pdm pdm &z

R~ IBES i2s EXITFHET

audiopwmout_diff: audiopwmout-diff {
compatible = "simple-audio-card";

simple-audio-card, format = "left_j";
simple-audio-card,cpu {
sound-dai = <&i2s3_2ch>;
};
master: simple-audio-card,codec {
sound-dai = <&dig_acodec>;

};
i
mclk-fs i§8&
Property Value Description
simple-audio-card,mclk-fs int EUABRT, mck AREERAY256(Z

M mclk FIRERRI5 1265

audiopwmout_diff: audiopwmout-diff {
compatible = "simple-audio-card";

simple-audio-card,mclk-fs = <512>;
simple-audio-card,cpu {
sound-dai = <&i2s3_2ch>;
};
master: simple-audio-card,codec {
sound-dai = <&dig_acodec>;
};
};

master / slave i85


af://n733
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Property Value
imple-audio-card,bitclock-
simple-audio-card,bitcloc ohandle
master

simple-audio-card,frame-

mpre-aud phandle

master

Description

IRERMARITIINRE, FUARBIT DAl f24E
A

IRERMIMATHANRE, BOABST DAl EH
iNE

~f5: DAl TYETF slave #&z{, CODEC T{EF master t&z{

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>;
Bf;
master: simple-audio-card,codec {
sound-dai = <&dig_acodec>;
i
it
AR RIBRE
Property Value Description
simple-audio-card,bitclock-inversion boolean =48 fizBdeh, BP BCLK
simple-audio-card,frame-inversion boolean 218 fiRteR, BP LRCK
w5l belk, Irck ERYRAE
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>;
it
simple-audio-card, codec {
sound-dai = <&dig_acodec>;
Bf;
I
TDM slot S#iigE
Property Value Description
dai-tdm-slot-num int IR E slot B97NEY
dai-tdm-slot-width int 85 slot B9

T~ slot fIZEg 32 bits, 84 slot


af://n761
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i2s-dmic-array {
compatible = "simple-audio-card";

simpTle-audio-card,mclk-fs = <256>;
simple-audio-card,cpu {
sound-dai = <&i2s_8ch_0>;
dai-tdm-slot-num = <8>;
dai-tdm-sTot-width = <32>;
bE
simple-audio-card, codec {
sound-dai = <&dummy_codec>;
bE
3

Note: mclk-fs Z3F [ slot num]* [ slot-width ], g NE{BEUZ,

BEZINEEIENRNIZSIRY: kernel/Documentation/devicetree/bindings/sound/simple-card.txt

ARiARDNSES)
1, BiEEEMRS codec Iz

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

2, {#RE CONFIG

CONFIG_SND_SIMPLE_CARD
CONFIG_SND_SOC_ROCKCHIP_I2S
CONFIG_SND_SOC_ROCKCHIP_I2S_TDM
CONFIG_SND_SOC_TAS571X

3, HINDTS BT

o RIEEMHERIER, (ERERINAY i2s TR

&i2s_8ch_1 {
status = "okay";
#sound-dai-cells = <0>;
pinctrl-names = "default";

pinctr1-0 = <&i2s_8ch_1_m0O_sclktx
&i2s_8ch_1_m0_Trcktx
&i2s_8ch_1_m0_sdo0
&i2s_8ch_1_mO_mclk>;
};

o RIBE(HEREN, XN i2c & spi TiaIA codec T/

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

tas5731: tas5731@la {
#sound-dai-cells = <0>;


af://n795

compatible = "ti,tas5731";

reg = <0xla>;

clocks = <&cru SCLK_I2S1_8CH_TX_OUT>;
clock-names = "mclk";

pinctrl-names = "default";

pinctr1-0 = <&i2s_8ch_1_m0_mclk>;

pdn-gpios = <&gpio0 RK_PA5 GPIO_ACTIVE_LOW>;
reset-gpios = <&gpiol RK_PAl GPIO_ACTIVE_LOW>;

e

o NINFHERERERTR

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>;
};
simple-audio-card, codec {
sound-dai = <&tas5731>;
};
3

o HEAREREUZEALTIH

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

Note:

mclk B8 “EERERE RN, 2 codec FEERIND mclk BY, IXFIFEERBFHETE mclk, AfFI
codec mclk 3287 RK3308 A9 SCLK_12S1_8CH_TX_OUT,

Multi Codecs Machine Driver

24 Simple Card NEEHKAET, NFBEHRSIIHAY Machine Driver, A/N 593 RK B Multi Codecs
Machine Dirver, RZFIF 14 DAI 3%/ CODEC, #¢# Combo DAI 3$iI 4> CODEC RUtzs.,
&l 2-3 ff7:

i2s: 2ch 4—-\
combo dai p

pdm: 6¢h | <~
;

hdmi_dp vad vad | €-=="

=~
S ="

”
codecs codecs dmics |-=~

td
acodec | €~-"~

2-3 Multi Codecs Machine Driver


af://n819

dai / codec igE&

Property Value Description
rockchip,cpu phandle RE DAIRE
rockchip,codec phandle... IREXEAAY codecs

~: i2s0_8ch ERTRZ AT codec # vad

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,cpu = <&i2s0_8ch>;
rockchip,codec = <&codec>, <&vad>;

3
iiENIRE
Property Value Description
rockchip,format string REMUS
Format Description
i2s i2s tEERET(
right_j i2s BEXITFER
left_j i2s ZEXISFAE
dsp_a pcm delay 1 bit &=z
dsp_b pcm no delay &=
pdm pdm &z

T BB i2s EXITFHEL

&sound {
rockchip,format = "left_j";
¥
mclk-fs g5
Property Value Description
rockchip,mclk-fs int MBI, mclk JSREEREI256(E

A~ mclk JIRBEERAN5126Z

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

master / slave iZ8


af://n823
af://n839
af://n873
af://n885

Property Value Description
rockchip,frame-master phandle  IRERMMUAIFHANRE, BOABRT DAl AT

rockchip,bitclock-master phandle  IRERMMATHAVRE, BOAER T DAl I2HAT¢H

5 DAl T{EF slave #x,, CODEC T{EF master 2=

&sound {
compatible = "rockchip,multicodecs-card";
rockchip, frame-master = <&codec>;
rockchip,bitclock-master = <&codec>;
rockchip,cpu = <&i2s0_8ch>;
rockchip,codec = <&codec>, <&vad>;

s

MBI RIBIRE
Property Value Description
rockchip,bitclock-inversion boolean =#8 furdsh, B BCLK
rockchip,frame-inversion boolean 248 hiRteER, BP LRCK

T8 belk, Irck ERT/RHE

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,bitclock-inversion;
rockchip, frame-inversion;
rockchip,cpu = <&i2s0_8ch>;
rockchip,codec = <&codec>, <&vad>;

e

i&Bwait-card-locked

Property Value Description
rockchip,wait- - EfHFEsoundcardiIDIEAEBHITIEM, HRZED
card-locked soundcarddIDHEEIEREIDZ IS

T8 FEEYFIbluetooth-soundiEMucardl, EEcardOFEMR T ZEYFIcardA3EAR.

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 = <0>;
rockchip,wait-card-Tocked = <0>;


af://n901
af://n917

BN/ BB\ EeEXEiE

Property Value Description

hp-det-gpio phandle  E#li&Mpin, BEid-¥RIGNENIRIRAS
spk-con-gpio phandle TR \$zE pin

hp-con-gpio phandle EH#EHpin

io-channels phandle  adciGUIBERRXS3/4ERE, LARBENILE
poll-interval int adciSiaRTE)iElfR. BAIA100, EBAfEms
kepuphreshold o adcmie

olay-pause-key ohandle é@ik?%ﬁiﬁ%ﬁﬁi, AILARIER RKE L E %
rockchip,audio-routing string ARHY routing

5

gpio1_d5 RFEESFHBAEEN, gpiol_d2{E8EEAL , gpiol_d3 SrEF{ERERIYL.
adc3 kX 3/4REH, RISSHFEN L ERRENE SR,

Headphone X3izes8388 A9 LROUT1, j@idHeadphone Power #Z=Hllgpiol_d2,

Speaker X3hizes8388 Ay LROUT2, j@iISpeaker Power $&Hllgpiol_d3,

LINPUT ¥35zes8388 B Main Mic,

RINPUTXIRHeadset 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>;
jo-channels = <&saradc 3>;
jo-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", "LoOUT2",

"Speaker", "ROUT2",

"Headphone", "Headphone Power",

"Headphone", "Headphone Power",

"Speaker", "Speaker Power",

"Speaker", "Speaker Power",

"LINPUTL", "Main Mic",


af://n929

"LINPUT2", "Main Mic",
"RINPUT1", "Headset Mic",
"RINPUT2", "Headset Mic";
pinctrl-names = "default";
pinctr1-0 = <&hp_det>;
play-pause-key {
Tabel = "playpause";
Tinux,code = <KEY_PLAYPAUSE>;
press-threshold-microvolt = <2000>;
b
I

eSS A =T

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

HDMI Audio
RK 4.4p91%% HDMI| E&WEIEZR: RK HDMI 4228, DRM #E28, A, SRtbxIRmfhstilA=.
RK 4.19P9ZhRAFF A R 55 #f DRM HiEZE,
~51: RK3399 RK HDMI {EZR S SnfcE
dw_hdmi_audio: dw-hdmi-audio {

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

T

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>;
s
simple-audio-card,codec {
sound-dai = <&dw_hdmi_audio>;
};
5

a52: DRM HERESECE

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

I

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 {


af://n975

sound-dai = <&i2s2>;
bE
simple-audio-card, codec {
sound-dai = <&hdmi>;
bE
i

BRIt ME

RK FAIRMEITRI A0S, ATRARERATSMELSTM, til: UAC, HDMIIN, BTiESS,
THESEE: + 1000 ppm (parts per million)

1, {8 CONFIG

CONFIG_ROCKCHIP_CLK_COMPENSATION

2, VRO PLL NSHERATR (RS ATBHMETIREAEPLL /NS FR0) | 818" PLL % mlk HO1BEL
fE B, STESHTTR=RA:

o TSI PLLASS ), REEEEEYSRENEIE, byl RK3308 VPLLO iIZE& /9 1179648000 Hz,
VPLL1 i&&9 903168000 Hz,

o EUMINEMMERIS PLLEY, P R@EErHERHMRIEA HS=ERAIN, SN TRk

a, +1000 ppm HOEEERIEIRINBER GBI, LLaN: LUKMFIRERISHATH, MIgmea
RN B ERER.,

b, WREZHaFHE, NG PLL SIREERSIEAVNESAZR, bl RV1126 L, BEEHES500 MHz
EAR VSRRIBIEHIERTIE, NERSYIE 48k RIS IEMGIIE, 5% 51a 500 MHz B9
/NEG PLL SRZRBEE], 40: 491520000 MHz,

M. RV1126 CPLL SREMSEAINESRER

diff --git a/drivers/clk/rockchip/clk-rv1126.c b/drivers/clk/rockchip/clk-

rvll26.c

index 9balObff..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, 0),
RK3036_PLL_RATE(496742400, 1, 124, 6, 1, 0, 3113851),
RK3036_PLL_RATE(491520000, 1, 40, 2, 1, 0, 16106127),

DTS fie&: {NECE 491520000 Hz, 37#F 8k, 16k, 24k, 48k, 96k, 192k SR

&cru {

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 =
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<32768>, <1188000000>,
<100000000>, <491520000>,
<1400000000>, <600000000>,
<500000000>, <200000000>,
<100000000>, <300000000>,
<200000000>, <150000000>,
<200000000> ;

I

3, {88 DAI RIRTsH#M=INRE, ECE root pll

12S $=HlEE
&i2s1_2ch {
clocks = <&cru MCLK_I2S1>, <&cru HCLK_I2S1>, <&cru PLL_CPLL>;
clock-names = "i2s_clk", "i2s_hclk", "i2s_clk_root";
rockchip,mclk-calibrate;
Irg

I2S-TDM #=#1/28

&i2s0_8ch {
clocks = <&cru MCLK_I2SO_TX>, <&cru MCLK_I2SO_RX>, <&cru HCLK_I2S0>,
<&Cru MCLK_I2SO_TX_DIV>, <&cru MCLK_I2SO_RX_DIV>,
<&Cru PLL_CPLL>, <&cru PLL_CPLL>;

clock-names = "mclk_tx", "mclk_rx", "hclk",
"mcTk_tx_src", "mclk_rx_src",
"mcTk_root0", "mclk_rootl";
rockchip,mclk-calibrate;
};
PDM #=Hll28
&pdm {
status = "okay";
clocks = <&cru MCLK_PDM>, <&cru HCLK_PDM>, <&cru PLL_CPLL>;
clock-names = "pdm_c1k", "pdm_hclk", "pdm_clk_root";
rockchip,mclk-calibrate;
};

4, IIETIRE
eeFEE, @I amixer FH{THIERGAIA.

G RV1126 1407 rk809 FERESSUAR

# cat /proc/asound/cards
0 [rockchiprk809co]: rockchip_rk809- - 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/cTk_summary | egrep "i2s0|cp11"



p1l_cpll 1 1 0 491519999
cpll 6 11 0 491519999
mclk_i2s0_rx_div 1 1 0 12288000
mcTk_i2s0_rx_mux 1 1 0 12288000
mcTk_i2s0_rx 1 1 0 12288000
mclk_i2s0_rx_fracdiv 0 0 0 12288000
mclk_i2s0_tx_div 1 1 0 12288000
mcTk_i2s0_tx_mux 1 1 0 12288000
mcTk_i2s0_tx 2 2 0 12288000
mclk_i2s0_tx_out2io 2 2 0 12288000
mclk_i2s0_tx_fracdiv 0 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/cTk_summary | egrep "i2s0|cp11"

pTl_cpll 1 1 0 491524892
cpll 6 11 0 491524892
mclk_i2s0_rx_div 1 1 0 12288123
mcTk_i2s0_rx_mux 1 1 0 12288123
mcTk_i2s0_rx 1 1 0 12288123
mclk_i2s0_rx_fracdiv 0 0 0 12288123
mclk_i2s0_tx_div 1 1 0 12288123
mcTk_i2s0_tx_mux 1 1 0 12288123
mcTk_i2s0_tx 2 2 0 12288123
mcTk_i2s0_tx_out2io 2 2 0 12288123
mclk_i2s0_tx_fracdiv 0 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
p1l_cpll 1 1 0 491515106
cpll 6 11 0 491515106
mcTk_i2s0_rx_div 1 1 0 12287878
mcTk_i2s0_rx_mux 1 1 0 12287878
mcTk_i2s0_rx 1 1 0 12287878
mclk_i2s0_rx_fracdiv 0 0 0 12287878
mclk_i2s0_tx_div 1 1 0 12287878
mcTk_i2s0_tx_mux 1 1 0 12287878
mcTk_i2s0_tx 2 2 0 12287878
mcTk_i2s0_tx_out2io 2 2 0 12287878
mclk_i2s0_tx_fracdiv 0 0 0 12287878

7Tk

FEREXTEWMNE 3-1 Fi:
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e Bidde
8 r B Al r R 1\ ]
BHEE R EERERE APHITN tinyplay | alsa utils fs io trace Audacity Adobe Audition
1 1 |
8 r R ) ( Bl
aplay arecord amixer alsaloop procfs sysfs systrace ftrace

3-1 Debug Tool

(YRS

hR%

NEFHABEER, EE&CHEFEMEATIEEELERE. RKIFHEA 10 domainf8E EE B4 FiE—
3, CODEC inff\ZRMBESTSFMEK.

~5: RV1126 EVB, RK817 ##7£ 1250 =, CODEC IfF 1.8v; FEEMNEFEEHHEESN 1.8v, WE 3-2

U10003

RV1126/1109

BGA409 58R00X58R00X42RES S

— —

125/PDM/ACODEC/I2C
T750 SCLK TX M0 ACODEC. DAC CLK GEI03 D0 d
TI50 SCLK RE M0 | PDM CLKL M0 ACODEC ADC CLK GE103 DI d
TI50 MCLE M0 G103 D2 d
TISU LRCE TX_10 BCODEC. DAC SYNC | AUDEWM I, M1 AUDDSH LN GP103 D3 d
I250 LRCK RX 10| PDM CLK0 M0 ACODEC ADC SYNC GET03 D3 d
T250 5000 M0 ACODEC DAL DATAR AUDDWM K M1 AUDDSH Lb  GP103 Db d
TI50 SDI0 M0 POM 5010 M0 ACODEC DAC DATAL GETO3 DA O
TI50ST01 5013 MO | POM G013 MO ACODEC ADC DATA GEI03 D1 4
T2XU SDo2  S0T. MU EDM SBYZ MO 2T SCLMT AUDEWI L MU T AUDDSH N GP1od A0 d]
TI50 5003 SDIL MO | PDM SD1I MO 2G4 SDA ML AUDEWM K MU AUDDSHM RP_ GP104 Al d
veero7 vop FRRE—— oveeTo7 VDD

3-2 12S 10 {{E8
SRR DTS SIRZ domain BIECE S 1.8v, W TFAR:

&pmu_io_domains {
status = "okay";

vccioZ-supply = <&vcc_1v8>;

e

Note: WISER(HHFARMHEET 5, THREMRIERE, THIRFERS.
TibiEs

ERTRERUERHES: REIaE. NERTMER, BE, A=t jiterSFERHFEMNIE (HE
gn: BIEEBEN3.3v, MEMRNPMESRE2EY, SEREATEE, FRETEEMINRALR, &E&E
XIIEH, SEREBEREAERS) ; MEEHHEEES, SaEdEpattern, NEZHS

e (ATAEBESYNENR) BEIEH, ERMARIUIEIREINE (Fuan: Brske CLK 258%
RIsER) .

[ES&RE=R

OJERISERVRZ, thanmsE, =/, 1IE%K. 18l ADC RS, eSS A4RERIEZLR, Bk
ADC YARKERFE,
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APZFX

CODEC fEfmUid oY, M FEOES, NERNESISIR, BRI, SIERKE, SiSEE
%0

procfs

&@id proc fs BAERIEMALID

# cat /proc/asound/cards
0 [rockchiprk809co]: rockchip_rk809- - rockchip,rk809-codec
rockchip, rk809-codec
7 [Loopback ]: Loopback - Loopback
Loopback 1
# 1s /dev/snd/
by-path controlC7 pcmCODOp pcmC7DOp pcmC7D1p
controlc0 pcmCODOc  pcmC7DOc pcmC7Dlc timer

clk summary
BT, AR SR
M B8 i2s0 melk SR, LARERFER pll, 4558 : mclk 79 12288000 Hz, pll j&A cpll

cat /sys/kernel/debug/clk/clk_summary | egrep "i2sO|p11"

p11_cpll 1 1 0 500000000
cpll 5 10 0 500000000
mclk_i2s0_rx_div 0 0 0 500000000
mcTk_i2s0_rx_fracdiv 0 0 0 12288000
mcTk_i2s0_rx_mux 0 0 0 12288000
mclk_i2s0_rx 0 0 0 12288000
mcTk_i2s0_tx_div 1 1 0 500000000
mclk_i2s0_tx_fracdiv 1 1 0 12288000
mcTk_1i2s0_tx_mux 1 1 0 12288000
mcTk_i2s0_tx 1 1 0 12288000
mclk_i2s0_tx_out2io 2 2 0 12288000

SiFee

io e

B io ip¢ BERENFFR (B85 SOCHFEHFENR) , BaThFMMAREURTIERE.

# cat /proc/iomem | grep i2s

f£800000-ff800fff : i2s@ff800000

#

# io -4 -1 0x40 0xff800000

££800000: 7200000f 004e000f 10003f3f 00000010
££800010: 0000110 01f00000 00000000 00000003
££800020: 00000000 00000000 00000000 0000001f
£f800030: 00003eff 00003eff 00000303 20150001

regmap
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Bid regmap TREES 7y (RiF) .

# 1s /sys/kernel/debug/regmap/
0-0020-rk817-codec
££800000.12s

# cat /sys/kernel/debug/regmap/0-0020-rk817-codec/registers
12: 03
13: f4
14: 00
15: ff
16: 00
17: 40
18: 48
19: 00
la: 00
1b: ff
1c: 00
1d: 00
le: 02
1f: 00

Note: regmap EF cache #lFl, MRBET io HSEEENFTFRGE, regmap TRASAIUERHG
E57ER, RIS S FEeSBYRE N volatile B 15 regmap cache X7,

5l X regmap cache, EIHZIIEHSFaE

# cd /sys/kernel/debug/regmap/ff800000.1i2s/
# cat registers /* dump register by regmap */
00: 7200000f

04: 004e000f

08: 10003f3f

0C: XXXXXXXX

10: 000f0010

14: 0100000

18: XXXXXXXX

1c: 00000000

20 XXXXXXXX

241 XXXXXXXX

2C: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# io -4 Oxff800000 Ox0O /* set Oxff800000 to 0 */

# io -4 -1 0x40 Oxff800000 /* dump to check value of 0xff800000, now it's 0 */
££800000: 00000000 004e000f 10003f3f 00000000

££800010: 000f0010 01f00000 00000000 00000000

££800020: 00000000 00000000 00000000 00000000

££800030: 00003eff 00003eff 00000303 20150001

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

08: 10003f3f

0c: XXXXXXXX



10: 0000010
14: 0100000
18: XXXXXXXX
1c: 00000000
201 XXXXXXXX
241 XXXXXXXX
2C: 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

i2c-tools

BiT i2c tool BEE{EM codec 1728 (&S i2¢ 2B codec i8%F) , EE codec FAREIR
TIERE.

i2cdetect

BE i2c R RS

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

Tl Ef 1200 B ERUIRE
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# i2cdetect -y 0

0 1 2 3 45 6 7 8 9 ab c de f
00: oS oo oo oo oD oD oD oo O OB oD oo O
10: —= == == == == = —— - —— o o o o o oo -
20: UU —- -- —= —= —= —— = - —— - = - - -
g o= o= oo oo oo oo oo oo oo oo oo oo oo oo oo oo
40: - —- —= - mm —m mm mm —m mm o o om o o -
50: - --= = = —— = —m —m o o o o - -

B8 == == == == == == == == == == == == —— = - —

702 oo oo oo oo oo oo oo oo

i2cdump

dump REHIFTES 7T

Usage: i2cdump [-f] [-y] [-r first-Tast] I2CBUS ADDRESS [MODE [BANK [BANKREG]]]
I2CBUS 1is an integer or an I2C bus name
ADDRESS 1is an integer (0x03 - 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

M5 B i2c0 RET rk817 (IRFRiE: 0x20) AISTFEEE, Hh 0x12 ~ Ox4f 3 codec 1788,

# i2cdump -f -y 0 0x20 b

0 1 2 3 45 6 7 8 9 ab cde f
00: 03 35 18 10 08 17 04 00 00 00 01 01 00 80 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 03 00 00 e0 Of 09
40: a5 7f 04 58 2d Oc a5 00 00 00 00 Of 20 00 Of 88
50: 8c 00 01 00 01 bO 44 1e 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 OO OO0 00 00 00 00 00 OO 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 OO0 00 00 00 00 00
b0: 00 Of 0f Of Of ad O0e 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 08 30 30 30 30 18 14 58 58 6c 6C 6C 6C Ob 33
e0: 00 00 00 55 a2 c8 c5 40 00 ff 22 03 0a 80 94 Ob
fO0: cO 8c a0 40 18 10 00 86 00 dc 00 ff 00 ff 60 00

i2cset

RN SFERE
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Usage: i2cset [-f] [-y] [-m MASK] [-r] I2CBUS CHIP-ADDRESS DATA-ADDRESS [VALUE]
[MODE]
I2CBUS 1is an integer or an I2C bus name
ADDRESS 1is an integer (0x03 - 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

B rk817 B9 0x12 FHFes, BERUH0

# i2cset -f -y -r 0 0x20 0x12 Ox0 b
value 0x00 written, readback matched

i2cget

TR HFRE

Usage: i2cget [-f] [-y] I2CBUS CHIP-ADDRESS [DATA-ADDRESS [MODE]]
I2CBUS 1is an integer or an I2C bus name
ADDRESS 1is an integer (0x03 - 0x77)
MODE is one of:
b (read byte data, default)
w (read word data)
c (write byte/read byte)
Append p for SMBus PEC

;=18 rk817 BY 0x12 1788

# i2cget -f -y 0 0x20 Ox12 b
0x00

BEZINEEIEMNI2c-tools BAMNEY: i2c-tools
alsa-utils

RK Linux SDK #rEe alsa-utils THE

aplay
Usage: aplay [OPTION]... [FILE]...
-h, --help help
--version print current version
-1, --Tist-devices Tist all soundcards and digital audio devices
-L, --Tist-pcms Tist device names
-D, --device=NAME select PCM by name
-q, --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
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-d, --duration=# interrupt after # seconds

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

-M, --mmap mmap stream

-N, --nonbTlock nonbTocking 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

-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

) IS FERO IR 48K SRR 27518 16 (AIBHEEUE

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

arecord
Usage: arecord [OPTION]... [FILE]...
-h, --help help
--version print current version
-1, --Tist-devices Tist all soundcards and digital audio devices
-L, --Tist-pcms Tist device names
-D, --device=NAME select PCM by name
-q, --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, --nonbTlock nonbTocking mode

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


af://n1075

-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
-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

Pl B ERO Rl 16k RIFZR 8FIE 32 (U AIESETE

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

aplay | arecord
& BT EER LS ERISEI loopback THEE, FAEIRENERFIEIRILL,
Ml RO RH -> BRI
# arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f

s1l6_le -t raw | aplay -D hw:1,0 --period-size=1024 --buffer-size=4096 -r 48000 -
c 2 -f s16_Te -t raw

amixer

1=l codec REPATEERTTR, 454 codec FMAIESFAFNE (Eban B 3-2 RK3308 codec) SCHIESA
HigH, SRR,
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MICBIASI 1
MICPS
~MIC ALC —>— MICBIAS2 [MICBIAS2
MICNS
ulld ald?
 MICPT |
IC ALC
MICNT
mnl alas
MICP6
Ic ALC _ Digital
MICNG
MH &
MICPS POP SOUND |
%_ ADCS : | Interface CTRL
MICNS
||d alet
MICP4 ﬁ\ .
nm.nl aldd

/ ADC3> ' HEADPHONE | sppET
f DETECTOR

sanal JI_

=

=

ZI

E
O

|nicen

MICP3

MICN

A

LINE2

AVDDH
MICE? MIX2 ADC2 AVDD
IC AVDD

MICND Power veu

sengd alel

ZI

MICP1

Management
MICNI

MIXI )U)Cl
LINE] | AGND |

[&] 3-2 RK3308 codec

\g/
11

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
-q,--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



T~ EFFER controls, ERERUERIEE] SPK

# amixer -c 0 contents
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=0

# # amixer -c 0 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
alsaloop
o XF (FEFERERIEEH

o XX BENATHEE
B BENERE

o7& mixer controls EEEM

Usage: alsaloop [OPTION]...

-h,--help
-g,--config
-d,--daemonize
-P,--pdevice
-C,--cdevice
-X,--pctl
-Y,--cctl
-1,--Tatency
-t,--tlatency
-f,--format

-c,--channels

-r,--rate
-n,--resample

help

configuration file (one Tine = one job specified)
daemonize the main process and use syslog for errors
playback device

capture device

playback ctl device

capture ctl device

requested latency in frames

requested latency in usec (1/1000000sec)

sample format

channels

rate

resample in alsa-Tib
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-A,--samplerate use converter (0O=sincbest,l=sincmedium,2=sincfastest,
3=zerohold,4=11inear)

-B,--buffer buffer size in frames

-E,--period period size in frames

-s,--seconds duration of loop in seconds

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

-S,--sync sync mode(0=none,l=simple,2=captshift,3=playshift,4=samplerate,
5=auto)

-a,--slave stream parameters slave mode (O=auto, 1l=on, 2=0ff)

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

-m,--mixer redirect 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 Ul6_LE Ul6_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 IEC958_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 U20_3BE S18_3LE
S18_3BE U18_3LE U18_3BE G723_24 G723_24_1B G723_40 G723_40_1B DSD_U8 DSD_U1l6_LE
DSD_U32_LE DSD_U1l6_BE

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

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

Sync mode specification for capture to playback stream:

0 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

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

3 or playshift

. ERORESTMEIER1ER, RASERA K81 (BINsRDRER)
alsaloop -C hw:0,0 -P hw:1,0 -t 10000 -A 3 -S 1 -b -v

Note:



SNSRA-ROFIAIBTERIRAER (tkgn, B— 0SC) |, BIAARFAERSRRIRERRE, WIRA RO
UAC (BJ$FRIRT PC) , A RIARGER (APRETIRE) . EAINEAR, REERENER,
RRAHNBRIRE, SEUE., WRHEEREME (A0 EINERORER) SER4M= (W0 =51
EERRME)

tiny-alsa
RK Android SDK #REg tiny-alsa TH,
tinypcminfo

EE-RIFRESR, 1830, FEHE.
Usage: tinypcminfo [-D card] [-d device]

Ml

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

PCM out:

Access: 0x000009

FormatO: 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

FormatO: 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

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

# tinyplay /sdcard/1kO.wav -D 0 -d 0 -p 1024 -n 3
Playing sample: 2 ch, 44100 hz, 32 bit

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

M 440Kk RERRHIEIM

# tinycap /sdcard/rec.wav -D 0 -d 0 -c 2 -r 44100 -b 16 -p 1024 -n 3

tinymix

=l codec AEBRYBIEFTR, FERHIF. MRERT amixer

usage: tinymix [-D card]

f5: ¥TFF Mono BEEFFX

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

ctl type num name value

0 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: oOn
xrun profiling

MTTUERL buffer empty RURHME, fit& underrun; SSAFRF) buffer full BORHME, fit& overrun;
RERFRA xrun, SRR L, FrE buffer BITmEBRTBEfA xrun, A/NTHEIANZ xrun,

xrun kmsg

1, {&8E XRUN CONFIG

CONFIG_SND_DEBUG
CONFIG_SND_PCM_XRUN_DEBUG
CONFIG_SND_VERBOSE_PROCFS

xrun FRRFFRAITER 3-1 fis, SIRFESGFEFR, BFIRIA.

Bit N
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
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= 3-1 xrun il FF=E
2, {FEEERO BRUKERRTA xrun FEilFx

# echo 7 > /proc/asound/card0/pcmOp/xrun_debug

3, #EM dma ringbuffer empty B, {1 log Z4FI0T

asoc-simple-card rk809-sound: XRUN: pcmCODOp:0

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

Hardware name: Generic DT based system

[<b010f47c>] (unwind_backtrace) from [<b010b9a8>] (show_stack+0x10/0x14)
[<b010b9a8>] (show_stack) from [<b0850b58>] (dump_stack+0x90/0xa4)
[<b0850b58>] (dump_stack) from [<b06a39c4>] (__snd_pcm_xrun+0xa0/0x114)
[<b06a39c4>] (__snd_pcm_xrun) from [<b069dac4>] (snd_pcm_stop_xrun+0x64/0x68)
[<b069dac4>] (snd_pcm_stop_xrun) from [<b0695c4c>]
(snd_info_text_entry_release+0x34/0x7c)

[<b0695c4c>] (snd_info_text_entry_release) from [<b02694a4>]
(close_pdeo+0x54/0x100)

[<b02694a4>] (close_pdeo) from [<b02695c0>] (proc_reg_release+0x70/0x78)
[<b02695c0>] (proc_reg_release) from [<b0210ac8>] (__fput+0x88/0x1lc4)
[<b0210ac8>] (__fput) from [<b01412d4>] (task_work_run+0x94/0xb4)
[<b01412d4>] (task_work_run) from [<b010b48c>] (do_work_pending+0xc8/0xd0)
[<b010b48c>] (do_work_pending) from [<b0101064>] (slow_work_pending+0xc/0x20)

xrun ftrace

BT 9t log BUEIRMERE, xrun B trace event I2t T EIFRBIFINER, tLAN: hwptr, applptrE.
ZEP D R E(FRENIZ trace debug, alsa ZRFINZtrace event #15& 3-2 Afi7x:

Trace Event Description
snd_pcm:applptr N FRHEEt R
snd_pcm:hw_ptr_error dma 15T
snd_pcm:xrun xrun
snd_pcm:hwptr dma 55T 8%

1, {&8E FTRACE CONFIG

CONFIG_FUNCTION_TRACER
CONFIG_FUNCTION_GRAPH_TRACER
CONFIG_STACK_TRACER
CONFIG_DYNAMIC_FTRACE

2, [REENER

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

3, {BEESA trace event, AJLAOHT buffer £F-EZFIEEZFMINEEEE, HEEAIAE,

# cd /sys/kernel/debug/tracing


af://n1149

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

H O H B K

178.109942: applptr: pcmCODOp/sub0: prev=0, curr=128, avail=128, period=128,
buf=256

178.109981: applptr: pcmcODOp/sub0: prev=128, curr=256, avail=0, period=128,
buf=256

178.110224: hwptr: pcmCODOp/sub0: POS: pos=24, old=0, base=0, period=128,
buf=256

178.110234: applptr: pcmcODOp/sub0: prev=256, curr=280, avail=0, period=128,
buf=256

178.112441: hwptr: pcmCODOp/sub0: IRQ: pos=128, old=24, base=0, period=128,
buf=256

178.112510: applptr: pcmCODOp/sub0: prev=280, curr=384, avail=0, period=128,
buf=256

178.112553: hwptr: pcmCODOp/sub0: POS: pos=136, old=128, base=0, period=128,
buf=256

178.112556: applptr: pcmCODOp/sub0O: prev=384, curr=392, avail=0, period=128,
buf=256

178.115176: hwptr: pcmCODOp/sub0: IRQ: pos=0, old=136, base=0, period=128,
buf=256

178.115270: applptr: pcmCODOp/sub0: prev=392, curr=512, avail=0, period=128,
buf=256

178.115321: hwptr: pcmCODOp/sub0: POS: pos=8, old=256, base=256, period=128,
buf=256

178.115327: applptr: pcmCODOp/sub0: prev=512, curr=520, avail=0, period=128,
buf=256

BEZINECIENRIZSIAY: kernel/Documentation/trace/*

trace-cmd

trace-cmd 2 ftrace BYBNRAIA, B{LT ftrace FURIELSE, WT=MAI:

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

BZINEEFENESXAY: trace-cmd
KernelShark

KernelShark 22 trace-cmd IBIRAFE, 15 trace-cmd BIEUIREIFACEI., BSEBEHXIN:
KernelShark

PCTH

Audacity #1 Audition #/2 PC FEEMOITGIETER, TRTOTSMERE, tin: s, KIE, X
B, BT

FAQ
SR EOZIFER

158% Rockchip 5T LIRS HF.
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AR
1RIE E-RANISEE AR RIREC BRIFH RS
48 kmsg EAIREA: DAI, CODEC && Machine, LEaNENT log 7~ DAl REM £

[ 0.584114] rk-multicodecs vad-sound: ASoC: CPU DAI (null) not registered
e DAlfail: % DMA BEXRFEATER, SE DAIFMEM, XAEMFER DMA AU, BIRFHIA

o CODEC fail: {#M LHZ #1758 ME CODEC BB/E, AY#p; ELd i2c-tools FIA i2¢ IRFBS
BRIER

0 ]

o THASIRES FEEREH

o {HF aplay & tinyplay #8558, EAIRRMEREERPSERRZS

o BINEF10 LA EHIARE S 1/0 error [JRR

o {#FH amixer B tinymix 182 CODEC EP DAC BIRETITH, HERGHE

o BE SEHEEE, BEATHFMEE CODEC FAEREREIEM: IOMUX, DAI, CODEC,

o (HF LHZE I mFes MEBE, BIfh, #UE. WIABRE, FHES, %SHE@%J:E}&%; ME
CODEC i IIBHESEBIESR, WE PA (F88 gpio BB, ZERERIAE

B E

o {F aplay 8 tinyplay $&HT 1k0 SJHE

o (HF migEs ,LJEEM%J&E’JIEEZ&% SIER, REHIEITRGE

o HEE HFEEEIIEES, MER CODEC KRR, WHHsmUiisiE 2SR
o FRFBESINKETIR

RELR

o CODEC imBid [ES/&428 4Rk 1k0 IERZEA

e f§H arecord &¢& tinycap RS, EUAERAEERFSERNZS

o FEZEFOMLALHHARSE AN /0 error @8R

o {$FH amixer 87 tinymix #&& CODEC &R ADC IBESR G, SERGHS

o BE Sz EE, Bea T RFMEE CODEC FAMMAEEREIER: IOMUX, DAI, CODEC,

o (FF LHEZE I mges WEBE, BIHh, 208, WIABRE, NHER, SUELLERT,; NE
CODEC it RN ESRBIEE, BEREMITER

FREXRE

o CODEC imiB@id (S5 /2428 4Rk 1k0 IRAZEAN

o i arecord B tincap R&, @Y loopback i, FF miFss ME; =HEED PC TE Hifr
o R é&—?&‘%ﬁ}wﬂﬁ* MMZZ loopback iz, MR EIEEDEM

o FRIBESINKENTR

EEI R ELE

o &% clk summary HEIARSER (MCLK, BCLK, LRCK) Z2&EHEH

o {EF mikzEs AR M S 2 a1

e £ PC TE REMHES, BIRTHEHEDHT, WABTEREEREEN
o (ER BESHTY dump T REHIRETE, WASEESEREEEN

MRS
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o MEEMMKSBEEAETRERERSS, til: UAC NAGS, BT iEEBNARSE, MESHTE
i3
RAREANEREN, EEHENERHNERRE, ZZE0AANEY S5natiieME R,
o buffer WA IEFRE RS SEFVEMARTS, 245, @I xrun profiling 4Fa)EE,

e
SIERSNARES, WFAEEAEE:

o TARMSEREER, 108 jitter EEITA, HiN, ¥F HDA A, jitter N F 0.5 ns,

o MARH EREGER, FRIRAELEEWEHECERBER, MNREMER, WSRO0
th, SEETFHIEE,. RK & BY I0BE Smitter iR 28088 CHHBERIBERCGHFM, tean
RV1126L) , AILAERGERER. MRB TR ERISERIZ SR,

e ffgiA CODEC EBJRFNME 18, CODEC XEBRIRAEEUR, (HiESHEBIRaAIREERIE S
CODECHHRETRE, JRIFEXR, HIAE.

o TEHRAZEDEREE HIHIHARIRR,

o QB4 PCB 3, HFEERRENRIR.

XRUN

Wiz xrun 288 xrun profiling B, W FYIEEMDHTR:

o NFIRFERZEIERE, IFDIETEHESSIGELRE, WRSHZIVEIRREAHITHT

o RGTFERM, WY systrace B ftrace MEXDHr

o FhEI10MHR, SEEUREBPERE, F/A ram ig8&EH (Eban: /dev/zero) BATIBI, AERE
HEES

o HIEhEDNER, SEEURBERTR, TSRa:|

R e
1/0 error

BHFERE10 LA LR ATR#Z log $JED: playback/capture write error (DMA or IRQ

trouble?

o @I Z172E &if DAl =488 FIFO COUNTE 78, BRCEELETE

o JBIY procfs &F dma HEFEEEH: cat /proc/interrupts | grep dma

o BIY 51728 Eif) DMA =588 channel status Z17ss ({RfEiEE: 0x100) RRREREL

o DAl TfETF slave i, iBEFRRIMIATETE DAI FUBEMEMEEBIFEHRM, MRTERIE, BFRFE
HF
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