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1. MEiR

1.1 Rockchip 55kt

ANGEIR RK G IS AU, W3R 1-1 Ps:
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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

%% 1-1 Rockchip Audio 514

1.2 DAI
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AT LR RK P& B S D SCRE L.

1.2.1 128

RK P& A PIAl 128 Fiil #8128 A1 I2S-TDM. 128 #2185 345 12S, PCM H3X; 12S-TDM il 8% 5055
12S, PCM, TDM 4,

1.2.1.1 128 % i) 2% Features

o FF8FHIE 12S ¥MY: standard, left justified, right justified
o 37 ¥F stereo PCM 1M early, late 1, late 2, late 3

o SCFF master/slave 530, IR B T TX/RX 25
SCHF 8k ~ 192k SRFERS, 384k RAFEH

SCHE 16 ~ 32 bits A%

S HF MSB/LSB #X

SCRF IEP AR A 1 5

SRR BB RME

Note:

o 384k RMEERFEEHMER clk, M MCLK PIN S A/ ERE RS clk 83 % H slave BT
e AHF mono PCM, A 7K, TKH stereo PCM 1&£4i mono PCM, 1 R IAE slot O
o IFEIEMERI T SR RGN P AME, LLln UAC, HAE KRG, &% St b L

y
o

1.2.1.2 I2S-TDM % #1| 8% Features

K 7 S0 HF 128 5 28 U ThEE 2 b, 12S-TDM 5t 28 338 37 et T Thfg:

e S7FF 8 slots TDM PCM 1#/3i%: normal, left shift mode[0~3]

o T ¥F 8 slots TDM I2S #4i¥: normal, left justified, right justified

SCHF slot fZBEFIAC: 16 ~ 32 bits

SCHF data line 2B, W EBRAT data line 15 path )08 5

XCHF TX/RX b, AL g, R SCREBSIRRFESE, A%E, Pl
SCRE TX/RX [P, JLsmoh

ZFF PCM FSYNC & JEH e : [1~7] sclk cycle BY, one channel block
SCHE12S FSYNC % E T fiC:  half frame / whole frame

Note:

o slot [ SZFFRE AL E

o TDM I2S Kifi=lF, W SCHF 16 FHiEft4m

o TDM B R, XUAHH path-0, FrDAPELEE PIN 5/ E A NI, 151 data line 55 BT 3]
path-0

1.2.1.3 RK &3 H 12S X HF £

N 1-2 flis:
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Chip 128 12S-TDM

PX30/RK3326 12S1 2CH, 1282 2CH 12S0 8CH

RK 1808 1251 1250

RK3036 1250

RK3066 1250, 1281, 12S2

RK312X 12S_8CH, 12S_2CH

RK3188 1250

RK3288 1250

RK322X 1250, 1251, 1252

RK3308 12S 2CH 0,128 2CH 1 12S 8CH 0,12S 8CH 1,128 8CH 2,12S 8CH 3
RK3328 1250, 1281, 1252

RK3368 12S_8CH, I2S_2CH

RK3399 1250, 1251, 1252

RK3568/RK3566 12S0 8CH, I2S1 8CH, 12S2 2CH, 1283 2CH
RV1108 1250, 1251, 1252

RV1126/RV1109 12S1 2CH, 1282 2CH 12S0 8CH

% 1-2 RK RFIE A 12S S24571%

1.2.2 PDM

1.2.2.1 PDM ¥% | 8% Features

RK £ 385 PDM Whll 87 £ 5% ADC, H 4K Features U1 F:

o SZ¥F master mode only

o ZRF R84 MIC B4

o HF 16 ~ 24 bits 758

T 8 ~ 48k KeAEE

SCHE FIESE

SCRF B ER . 3.79 Hz, 60 Hz, 243 Hz, 493 Hz
SCHE AR S5 ZEXESE, AR SE

T HF data line 45t

SCRF Rl 7 8 B

SRR IR

Note:

o TRAEXT AU FAL B KT 16 bits FIA R, KT 16 bits BIk& R, EdE 1% word 174#%, BRIAMEAI MO
o IEPEMERIFH T RIE RGN B EME, i UAC, B8 &R ], Z5% i b e &y
o data line & WETTHAELE RV1126 Ko S O A4 32 FF: RV1126/RV1109, RK3568/RK3566...
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1.2.2.2 RK R %I/ PDM X 5%

Wk 1-3 fios:

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 H PDM #5513

A F A

Version Description

V1 1, CFpbRuEREEt, SRS 4. 2.048/2.822/3.072 MHz.

V2 1, Hi/NEA A
2, HTHEAE XS SR
BUG FIX:
1, 1&I1E HPF {EREFM T, NG SIEERIL 0 db i, FF5Ai H ml .
2, WBIE@EN NSl — 8 R, B AET 80K /N T 0.1 db.

V3 3, BIERS [,

Features:
1, Frs(CohieE=t, XHRIN4f 1.024/1.411/1.536 MHz.
2, WriEtEaetEa, X RiE R 4.096/5.644/6.144 MHz.

% 1-4 PDM A&

1.2.3 DCODEC

RK P& 3407 CODEC #211, M Fi% MM AU BEN CODEC,  Holi RK812, 414 Hise i
CODEC,

Jiah, 1l AT DSM RS, RTRBIAME PA, B E B A TR, TR AR

o 378 ADC

e ¥ stereo DAC

o CFE RS FEORI SR SR AR A A
o CFF BRI SR RAE R LA [ o
o HFPGA/ALC

o S DSM fiitl, HEIK PA

o SCRF mIBUEDE
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1.2.4 VAD

WHE G AL (Voice Activity Detection), VAD #SK [ DAT Fi%dE, AbFG o0, X2 ik e
BF, fdok R, MREE RS fREAER R E W E 1-1 R

WAKE UP
SWITCH

sTOP VAD

1
i
i
1
MAC

BUS

~e,S

'

~

R

BUS
& 1-1 RK VAD ¥Rk
1. RGARIERT, DAI-> VAD -> SRAM 1#45 T/E, VAD e icsids, JEdk, MAB a2, Sk

A5 ESRAM 7&K Buffer .

2. VAD Forill ) /s S Tk B E R, FEAE TR I CPU, CPU <1 VAD, VAD <M, HiEmE
Y HDMACIEY, El: DAI->DMAC -> DDR -> CPU A5t F % 517

3. CPU ¥ SRAM H I 4dE L4587 B 5% & Buffer 1, 3B AN H P 5&EH.
4, MRfRf5, ASR FERS FIIEIR M T ALY, SR RIS,

1.2.5 SPDIF

RK 1~ 3 #F SPDIF Transmitter # [ #3%, H#l i), RK3308 i&3#F SPDIF Receiver.

o HF 16 ~ 24 bits f7 %%

o CFF 192k REER

o FF stereo uncompressed audio, B[l LPCM

o HF5.1/7.1 compressed audio, ttil: DD, DD+
o ¥ Optical, Coaxial

Note:

o 192k SRFEZRKH N %, FEBCE SRR 192k 1) Optical #5fF
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1.3 Combo DAI

RK V& X & DAL &4, E4 DAI 4% Combo DAL, K 1-2 fis:

combo pcm

sound card

machine
combo dai

o L RN L E L

1-2 Combo DAI

2. Audio R FF &
A B RK T & 590, B0 R SRR .

2.1 FREARMK

AN R IGIEAR R, W 2-1 PR

i2s-tdm

pcm
pdm pdm

spdif spdif

sound card

general simple

multi-codec .
machine

multi-streaming custom

2-1 ALSA ML

e DAL Digital Audio Interface.
¢ MACHINE: Link dai and codec to be a new sound card.
¢ DMAENGINE: Transfer data between memory and dai's fifo.

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

i2s.pcm + tdm.pcm

i2s +i2s
i2s + pdm

i2s + tdm

rk

third party
hdmi

dp

digital
dsm

dmic
direct
pl330

dmaengine
dwdma
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HEET, T RMAK SDK RI—AF R, (NHEBHESE SRS codec WAEIT], MHMEHL T 72
NI machine 3X3)), 1ML Machine JXa) % &5,

2.2 fRIGE B

AR S A 1 Bk :

kernel/sound/soc/rockchip$ tree -I

rk3288 hdmi analog.c
rk3399 gru sound.c
rockchip audio_pwm.c
rockchip cdndp.c
rockchip da7219.c
rockchip hdmi_analog.c
rockchip hdmi dp.c
rockchip i2s.c
rockchip i2s tdm.c
rockchip max98090.c
rockchip multicodecs.c
rockchip multi dais.c
rockchip multi dais pcm.c
rockchip pcm.c
rockchip pdm.c
rockchip rt5645.c
rockchip rt5651.c
rockchip spdif.c
rockchip spdifrx.c
rockchip vad.c

vad preprocess_armb64.S

vad_preprocess_arm.S

[TTTTTTTTTTTTTTTITITTTTTT

vad preprocess thumb.S

/*

/*
/*
/*
/*

/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*

"*.O‘*.h"

low quality audio out by driving pa */

hdmi and codec share the same i2s */
hdmi and dp share the same i2s */

old i2s which support i2s/pcm */

new i2s-tdm which support i2s/pcm/tdm */

support multi-streaming */
support combo-dais */

co-work with combo-dais */
audio data flow and control */

pdm dai driver */

spdif tx dai driver */

spdif rx dai driver */

voice activity detection driver */
vad preprocess algorithm for arm64d */
vad preprocess algorithm for arm32 */

vad preprocess algorithm for thumb */

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

dmic.c
dummy-codec.c
hdac hdmi.c
hdmi-codec.c
rk1000_ codec.
rk312x codec.
rk3228 codec.
rk3308 codec.
rk3328 codec.
rk817 codec.c

Q Q0 Q Q Q

[TTTTTTTTTT

rk codec digital.c

*
~

2.3 DAI IR T &

/*
/*

/*

/*
/*
/*
/*
/*
/*

driver for dmic, e.g. i12s dmics, pdm dmics */

driver for dmic, direct, none-codec */

hdmi codec driver */

internal codec */
internal codec */
internal codec 8ch adc */
internal codec */
codec in rk817 pmic ic */

link with external analog part, e.g. rk812.

KA SDK B DAT SRS # Lt 5e i, TR A ma BRI N 37 5 E B 1% 5 FH AR . T e -
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2.3.1128

2.3.1.1 iU R E E

% =01 & 81T Machine Driver fi##T DTS, X5 1A H] set fmt API B¢ 8 & H 83  Bh 3% =0, Simple
Card 1528 Simple Card T,

2.3.1.2 master / slave % B

master / slave % & BT Machine Driver f##r DTS, #X/5HH set fmt API 15 & I H|#5H0Hh A& 2, Simple
Card 1528 Simple Card T,

2.3.1.3 R EP AL R AR E

i Bt AR A S A 383t Machine Driver f##fr DTS, $RJ5 1R F] set fmt APT ¥ & 2 H 2217030 X, Simple
Card iEZ 8 Simple Card 75,

2.3.1.4 belk-fs & B

Property Value Description

rockchip,belk-fs int BB, belk NRAEZE 6415
s belk RFEZ 3265

&12s0 {

rockchip,bclk-fs = <32>;
}i

2.3.1.5 FAE R B E
Property Value Description
rockchip,melk- bool SCRFRREEES B, ELSCRPI B2, BARGER 2 [ 2] o)
oolean i
calibrate G
2.3.1.6 HAth
Property Value Description

rockchip,no-dmaengine boolean ANGEE dmaengine, FEAREHZ M Combo DAL UkA) T

rockchip,playback-only boolean R F I Thee, N TX DMA

rockchip,capture-only boolean R R & Thae, 1UEM RX DMA
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B ZINEEVEN W% SCRS . kernel/Documentation/devicetree/bindings/sound/rockchip-i2s.txt

2.3.2 12S-TDM

W T SCHF 128 2 HIRR I ThRE 2 41, 12S-TDM 42l 38 57 84 S R an T DR

2.3.2.1 TX/RX B L R B
Property Value Description
rockchip,clk-trem 0 TX/RX ML, (EHEEHRE S, 10 FA P2
rockchip,clk-trem 1 TX/RX ZH[FEL, L= TX WEfer, 10 LRE TX K4
rockchip,clk-trem 2 TX/RX RN, L= RX M, 10 LHA RX MR

N BEE NI TX B

&12s0 {
rockchip,clk-trcm = <1>;
}i

2.3.2.2 data line &5 % B

PEAF T HAT 5 data line, T B0 N & PEAZ 1E A IE U -

property value Description
rockchip,i2s-tx-route <int int int int> BRANIER: SDOO | SDO1 | SDO2 | SDO3
rockchip,i2s-rx-route <int int int int> ERANIER: SDIO| SDII | SDI2 | SDI3

N AR TE N < SDO3 | SDO2 | SDO1 | SDO0" HE4)

&12s0 {
rockchip, i2s-tx-route = <3 2 1 0>;
}i
2.3.2.3 TDM ¥ Wit = % B
property value Description
rockchip,tdm-fsync-half- TDM 128 BEUF, Wit S S i it =G, BRA
boolean .
frame Kt

s ks
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&12s0 {
rockchip, tdm-fsync-half-frame;
i

2.3.2.4 TDM slot Z#i% B

IRZ) L4 S8 set_tdm_slot #2111, Machine Driver AT DTS J@1E, A5V set_tdm_slot APT % & #5135
XS ¥, Simple Card 152 @ Simple Card T,

EZINEEVEN A% SCRS . kernel/Documentation/devicetree/bindings/sound/rockchip,i2s-tdm. txt

2.3.3 PDM

2.3.3.1 data line 2B 5T % B

A AT AT data line, 0 B0 2R 118 1E A TE N o

property value Description

rockchip,path-map <int int int int> ERHIE: SDIO | SDII | SDI2 | SDI3

A S A IENA AN < SDI3 | SDI2 | SDII | SDI0" HE51

&pdm_ 8ch {
rockchip,path-map = <3 2 1 0>;
i

2332 WK EN SR E
Property Value Description
rockchip,mclk- bool THFEAG IR Bl HSCRER BhRMEE, BRI S i el
oolean o
calibrate M
2.3.3.3 HAth
Property Value Description

rockchip,no-dmaengine boolean ANGEE dmaengine, FAREHZ M Combo DAL UKA T/

L IHREVE WL A% SR kernel/Documentation/devicetree/bindings/sound/rockchip,pdm. txt

2.3.4 DCODEC

2341 W8P FPERRE
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Property Value Description

rockchip,clk-sync-mode boolean BRI P P, B ADC/DAC Bl 57
e BN B EP R, = ADC I 4

&dig acodec {
rockchip, clk-sync-mode;

}i

2.3.4.2 DSM i i B X B
Property Value Description
rockchip,pwm-output-mode boolean 4ME RC, HEIK PA

Al WE N DSM PWM #ith iR, IOMUX J#l PWM %44

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

pinctrl-0 = <&audiopwmoutdiff pins>;

}i

fErE S 2-2 fioR:

Speaker

Output MAX 3W ,4chm

BLM{SEGBOISN1

PWM OUT

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

sition is reserved for

& 2-2 DSM PWM OUT &%

B2 DR 1E N NAZ R kernel/Documentation/devicetree/bindings/sound/rockchip,codec-digital. txt

2.3.5 VAD

2351 EHFERE

Property Value Description

rockchip,audio-src phandle VB T e U A

instrument te form test loop
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R8-S R 3 R B T DAL ANFRS R SRS BEAN A, 40 R R PTR

HE B IR

RK 1808 1250, 12S1, PDM

RK3308 12S 8CH 0,128 8CH 1,128 8CH 2,12S 8CH 3, PDM_8CH
RK3568/RK3566 12S1_8CH, 12S2_2CH, 1283 2CH

~fl: RK3308 - VAD 18] PDM_8CH 4312 15l 4l

&vad |
rockchip,audio-src = <&pdm 8ch>;
}i
2352 M EERE
Property Value Description
rockchip,det-channel int WEM TR EE, BRINAEIEO

A~ RK3308 I VAD f# [ BEAIZE2 1E kil /=il

sgvad {
rockchip,det-channel = <2>;
}i
2353 HimFEEARE
Property Value Description
rockchip,mode 0 VAD il 275 & 15 5 5 A FH IR A7 & S s
rockchip,mode 1 VAD i fi¢ J5 B JT 48 2217 & S
rockchip,mode 2 VAD AGAF- & s

~fFl: RK3308 | VAD ffi F i1

s&vad {
rockchip,mode = <1>;
}i

Note:

N T RPRIG 2% ASR NI RETS 3 7 8 (0 F s, WU TR . A7 A A7 i T sram HIDEFA bufer
T, VAD MREE RSt , K sram FIZEAF S0 S N SR, AR 20 2 A BN N R 7 I W

2354 ZHKNIKE
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Property Value Description

rockchip,buffer-time- BWE VAD 275 KN, K/ANGEET: RS * 198 * g * 1Y)
ms [ o

B ZEAF R E N100 ms, 16k 16bits 8ch 2514y 204800 bytes

s&vad |
rockchip,buffer-time-ms = <100>;
}i

Note: ZRAFAEK, 2[FEHKJG2% ASR N A1) Latency. H R4 sram AFR, EHEPAE., WEFEIEAN "R
UEHCHE Se Bk, BIZRAF IR/ RE T s M ii-> I8 I TR R AT . an SRR o3 i (Al 4G, 1 Ak 1% 50
53 1] o

T2 DIREVE N A SCRY . kernel/Documentation/devicetree/bindings/sound/rockchip,vad.txt

2.4 Combo DAI R FF &

2.4.1 sub dai & B

Property Value Description

sub dai, FT4H% A% combo dai. sub dai 7 Zf#H &M “rockchip,no-
dais <phandle>... dmaengine” F£[& <) dmaengine, 4t— HI Combo DAI HEZE I 41
JE o

s ¥t i2s_8ch 2 A pdm_8ch ZH A il Combo DAI

&i2s 8ch 2 {
status = "okay";
rockchip, no-dmaengine;

}i

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

}i

gmulti-dais {
dais = <&i2s 8ch 2>, <&pdm 8ch>;
bi

242 FIEBSRE

Property Value Description

e

capture,channel-mapping <int ..> £/ sub dai FH T AR E -

Ed

FEE%
playback,channel-mapping <int ...> £ sub dai TG RSO E =


af://n622
af://n623
af://n635

Bl FERSLAR ARG SR (6/IER + 275 E [HIR)

&gmulti-dais {
dais = <&i2s_ 8ch 2>, <&pdm 8ch>;
capture, channel-mapping = <2 0>;

playback,channel-mapping = <2 6>;

2.4.3 master / slave X B

Property Value Description
bitclock-master <int ...> W E R PR S, 1RO 8, Bl master
frame-master <int ..> W B et S 5%, 1Rt 8, B master

1 i2s 8ch 2 Fil pdm 8ch A& Ak 8 ik (R + F5fE%1]) , i2s 8ch 2 AL E A master / slave
W, 1% 1E N master, pdm H 75 master B3,

gmulti-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>;

}i

2. IS i2s HERK 16 ch, —AN N master, —AN N slave, FMHTE{FZELE 35 B FRALAT B0 1 dai 1EHE
F| % slave dai.

gmulti-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>;

}i

A3 IS i2s ZHE A 16 ch, #BN slave #20, F4FE codec diBfit.

gmulti-dais {
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>;

2.4.4 B e AR R AH R B


af://n651
af://n671

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

TR K sub dai FRIN AR EUR.

gmulti-dais {
dais =
bitclock-inversion =

frame-inversion <1l 1>;

2.4.5 524

ZNUNE

multi dais: multi-dais {
status = "okay";
compatible =

dais =

capture, channel-mapping =

playback, channel-mapping
<1l 1>;

bitclock-master

frame-master = <1 1>;
bitclock-inversion =

frame-inversion = <0 0>;

rockchip,grf <&grf>;

}i

&i2s 8ch 2 {
status = "okay";
rockchip,no-dmaengine;

}i

&pdm_ 8ch {
status = "okay";
rockchip, no-dmaengine;

}i

vad-sound {

status = "okay";

Description
1 FoR SO Ari b, B BCLK

1 SHH Wikt #f, B LRCK

<&i2s 8ch 0>, <&i2s 8ch 1>;
<1l 1>;

RK3308 PDM [:%137 + SRR IR + SLAR A S + VAD 18 S A

"rockchip,multi-dais";
<&i2s 8ch 2>, <&pdm 8ch>;

<2 6>;
= <2 0>;

<0 0>;

compatible = "rockchip,multicodecs-card";

rockchip, card-name =
rockchip,cpu =

rockchip, codec
bi

<&acodec>,

"rockchip, rk3308-vad";

<&émulti dais>;

<&vad>;

7~2: RK3308 SoundBar 128 8CH_0+12S 8CH 1 414 16 FHiBkH!

&i2s 8ch 0 {
#sound-dai-cells = <0>;

rockchip,no-dmaengine;
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}i

&i2s 8ch 1 {
#sound-dai-cells = <0>;
rockchip, no-dmaengine;
pinctrl-names = "default";
pinctrl-0 = <&i2s 8ch 1 m0O sdo0
&i2s 8ch 1 m0 sdol sdi3
&i2s 8ch 1 m0 sdo2 sdi2
&i2s 8ch 1 m0 sdo3 sdil
&i2s 8ch 1 m0 sdi0>;
}i

i2s_léch dais: i2s-l6ch-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>;
}i

L IREVE N NAZCRY: kernel/Documentation/devicetree/bindings/sound/rockchip, multidais.txt

2.5 CODEC Rz Kk

N

HSHENEIE XA Linux Sound Subsystem Documentation

2.6 Machine ¥Xzh 1 &

AR BT LG S A P RIS AP R

2.6.1 Simple Card

Simple Card #& ASoC ifi Fil f] machine driver, ] SZFF KBt 75 R IR

2.6.1.1 Bh il R iE B

Property Value Description

simple-audio-card,format string W B g


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

Format Description

i2s i2s prifEd%

right_j 12s £ X5

left j i2s JExf 55

dsp a pem delay 1 bit #%70
dsp b pem no delay #%7(
pdm pdm %3

Rl VB 2s XA

audiopwmout diff: audiopwmout-diff ({

compatible = "simple-audio-card";

simple-audio-card, format = "left j";
simple-audio-card, cpu {
sound-dai = <&i2s3 2ch>;
}i
master: simple-audio-card, codec {
sound-dai = <&dig acodec>;
}i

2.6.1.2 mclk-fs % B

Property Value Description

simple-audio-card,mclk-fs int BRAEHL T, melk AREER FI25615F

A~ melk NRFERFIS126%

audiopwmout diff: audiopwmout-diff {

compatible = "simple-audio-card";

simple-audio-card,mclk-fs = <512>;
simple-audio-card, cpu {
sound-dai = <&i2s3 2ch>;
}i
master: simple-audio-card, codec {
sound-dai = <&dig acodec>;
}i

2.6.1.3 master / slave % &


af://n733
af://n745

Property Value Description

simple-audio-card,bitclock- BRI B4, BUIAEOLT DAL $2 T
. phandle o
master

BEE SR AW B s, BOATEOLT DAI SR
i

simple-audio-card,frame-master phandle

w~l: DAL LAET slave #5, CODEC TL{ET master £\

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>;
}i
master: simple-audio-card, codec {

sound-dai = <&dig_acodec>;
}i

2.6.1.4 B pP ARG SR AH W B
Property Value Description
simple-audio-card,bitclock-inversion boolean JAR Brifgd, R BCLK
simple-audio-card, frame-inversion boolean JAH e g, B LRCK

i belk, lIrck [FF) [

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>;
}i
simple-audio-card, codec {

sound-dai = <&dig acodec>;
}i

2.6.1.5 TDM slot 2 ¥i% B


af://n761
af://n777

Property Value Description

dai-tdm-slot-num int & E slot [N
dai-tdm-slot-width int W slot HI17 %

5 slot A7 55 9 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>;
}i
simple-audio-card, codec {
sound-dai = <&dummy codec>;
}i
}i

Note: mclk-fs 25T [ slot num ] * [ slot-width ], B AHARE .

L IhREVE WL A% SCRY:  kernel/Documentation/devicetree/bindings/sound/simple-card.txt

2.6.1.6 7= R0 5

1, BHEBEHRS codec HRE)

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

sound/soc/codecs/tas571x.h

2, {#ifie CONFIG

CONFIG_SND SIMPLE_CARD
CONFIG SND SOC ROCKCHIP I2S
CONFIG SND SOC ROCKCHIP I2S TDM
CONFIG_SND_SOC_TAS571X

3, ¥Rh0 DTS B

o MRARREPFERNE DL, (HREXS LI i2s 55 5


af://n795

&i2s 8ch 1 {
status = "okay";
#sound-dai-cells = <0>;
pinctrl-names = "default";
pinctrl-0 = <&i2s 8ch 1 m0 sclktx
&i2s 8ch 1 m0 lrcktx
&i2s 8ch 1 m0 sdo0
&i2s 8ch 1 m0 mclk>;
}i

o IRIEEEFEREF M, TEXTRL i2¢ B3 spi N HH codec 9 A

&i2cl {
clock-frequency = <400000>;

status = "okay";

tas5731: tasb5731@la {
#sound-dai-cells = <0>;
compatible = "ti, tas5731";
reg = <0xla>;
clocks = <&cru SCLK I2S1 8CH TX OUT>;
clock-names = "mclk";
pinctrl-names = "default";
pinctrl-0 = <&i2s 8ch 1 mO mclk>;
pdn-gpios = <&gpioO RK PA5 GPIO ACTIVE LOW>;
reset-gpios = <&gpiol RK PAl GPIO ACTIVE LOW>;

}i
o UNIMIFFALHE RN

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>;
bi
}i

o WHINE R

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

Note:

melk BEAE IR JFI . 2 codec 7 EAH FHAMER melk I, IR 5 2 H 15

codec melk 3K T RK3308 f] SCLK 12S1 8CH_TX OUT,

B mclk, A8



2.6.2 Multi Codecs Machine Driver

Y Simple Card AN & 75 SR, W 75 229 5 X S f#) Machine Driver. A</N15 /148 RK (1) Multi Codecs
Machine Dirver. T 1/~ DAI %1% %4~ CODEC, =# Combo DAI ¥} %4~ CODEC Hi¥%5t. Wik
2-3 iR

i2s: 2ch 4—-\

”

combo dai
pdm: 6¢h | <~

1

vad | «---"

~
Semm ="

4
codecs codecs dmics |-=~

td
acodec | <4=-"~

2-3 Multi Codecs Machine Driver

2.6.2.1 dai / codec % B
Property Value Description
rockchip,cpu phandle B DAL W&
rockchip,codec phandle... W B IRELI codecs

~Hi: 1250 8ch [E]F B H T codec Fl vad

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,cpu = <&i2s0 8ch>;

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

2.6.2.2 il Rk E

Property Value Description

rockchip,format string BB UK


af://n819
af://n823
af://n839

Format Description

i2s i2s prifEd%

right_j 12s £ X 5F A

left j i2s 2 xf 55

dsp a pem delay 1 bit #%70
dsp b pem no delay #%7(
pdm pdm %3

Rl VB 2s XA

&sound {
rockchip, format = "left j";
}i
2.6.2.3 melk-fs & &
Property Value Description
rockchip,melk-fs int BRINEIL T, melk ASRAE R I2561%

A~ melk NREERFIS126%

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

2.6.2.4 master / slave % B

Property Value Description
rockchip, frame-master phandle W B SRR B L%, BRIATE DL T DAT S it b
rockchip,bitclock-master phandle B E TR B %, BRNIB LT DAT $Efha o

w~l: DAL TAET slave #5, CODEC TL{ET master #z\

&sound {
compatible = "rockchip,multicodecs-card";
rockchip, frame-master = <&codec>;
rockchip,bitclock-master = <&codec>;
rockchip,cpu = <&i2s0 8ch>;
rockchip,codec = <&codec>, <&vad>;

2.6.2.5 B8P A AL R AH B B


af://n873
af://n885
af://n901

Property Value Description
rockchip,bitclock-inversion boolean JAH ATk, B BCLK

rockchip,frame-inversion boolean SR i g, BT LRCK

il belk, Irck [FIR R AH

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,bitclock-inversion;
rockchip, frame-inversion;
rockchip,cpu = <&i2s0 8ch>;

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

2.6.2.6 % B wait-card-locked

Property Value Description

rockchip,wait-card- - 454 € soundeard IIDVEM & FEBEATIE M, A £R 24 i soundcard i
in

locked IDAHESREIDZ G

s 75 4T bluetooth-soundiE: M Acardl, 7 EcardOVEM T 2 )5 Hicard 4 1M -

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-locked = <0>;

2.6.2.7 B-HLAZ B A U/ B AL 0 O\ {3 BEAH SR B


af://n917
af://n929

Property Value Description

hp-det-gpio phandle HAUR M pin, 3805 A sk I B LIRS
spk-con-gpio phandle D w4z il pin
hp-con-gpio phandle H L%l pin
io-channels phandle adcFa M@ TE FH R X 9 3/4 B BHL, UL HAL 4%
poll-interval int adcHe IRy (B [A)R% . BRIA100, HRALZms
keyup-threshold-microvolt int adcz B L Ik
play-pause-key phandle X SCT RIS A, o] DUORR A 55 SR e A 4
rockchip,audio-routing string 7K 1 routing

il

gpiol d5 K HEFHE AU, gpiol d2fEREEML , gpiol d3 i HL P AEMIN .,
ade3 KX 4348 HAHL, (A SCRFENLLR bR 3B R 5 ik

Headphone %} Wes8388 ) LROUT1, @ idHeadphone Power #ffilgpiol d2.
Speaker X W es8388 () LROUT2, il Speaker Power #fillgpiol d3.

LINPUT % Mes8388 f] Main Mic, RINPUTX Headset Mic

€s8388 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 = <g&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",

"Speaker", "Speaker Power",

"LINPUT1", "Main Mic",

"LINPUT2", "Main Mic",

"RINPUT1", "Headset Mic",

"RINPUT2", "Headset Mic";

pinctrl-names = "default";



pinctrl-0 = <g&hp det>;
play-pause-key {
label = "playpause";
linux, code = <KEY PLAYPAUSE>;
press—-threshold-microvolt = <2000>;
}i
i

L INEEVE W A SCRY:  kernel/Documentation/devicetree/bindings/sound/rockchip,multicodecs. txt

2.6.3 HDMI Audio

RK 4.4 1% HDMI & P ENESE: RK HDMI AESE, DRM AESE, Kk, 3540t xed By FR sz 37 2.
RK 4. 19 AZ iR AT 46 R A% A5 vfE DRM HEZE

P1: RK3399 RK HDMI HEZE 5 4L B

dw_hdmi audio: dw-hdmi-audio {

compatible

"rockchip, dw-hdmi-audio";
#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 {
sound-dai = <&i2s2>;
}i
simple-audio-card, codec {
sound-dai = <&dw_hdmi audio>;
}i
}i

7nfi2: DRM HEZL & S iC &

hdmi: hdmi@f£940000 {

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 {

sound-dai = <&i2s2>;

}i

simple-audio-card, codec {


af://n975

sound-dai = <&hdmi>;

2.7 B AR B A2

RK SR AEE I Bl , T AR R IR R S S AP S, et UAC, HDMIIN, BT &%,
PRI : + 1000 ppm (parts per million)

1, f#ife CONFIG
CONFIG_ROCKCHIP_CLK_COMPENSATION

2, VRN PLL PNEOREASIA (B i A M D BEAXAEPLL /N R A X0, 3875 PLL 4 melk (B3
B SR o 73 PSS P 7 S A

o HHUMASL PLL WS, R FEMEEEREENEN . Bkl RK3308 VPLLO i & N 1179648000 Hz,
VPLLI1 % &~ 903168000 Hz,

o EAUAIAMATIRILEE PLLIN, 7 i 75 SO A4 IR B iR 3L S BER (0 52me, J3 0 R  A

a, +1000 ppm F A EEXSRBIHR DN GE 2 AT RN, PUan:  DUOK R i 202 SRS i b, T AR A 4 LD 4%
i 2 W BEA SR

b, WRLMFa L, WK PLL MR AR EGER/NUTR. ko RV1126.1, BEEH E500 MHz A
) AR AD ) 88 TAE, N BRSO 48k SRR S IR R, RFEFEIE 500 MHz /N
PLL #RZRPAT, 4. 491520000 MHz.

R~ RV1126 CPLL #iZ1& 00/ N %

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

rvl1l26.c

index 9balObff..1b9%5aed 100644

--- a/drivers/clk/rockchip/clk-rv1126.c

+++ b/drivers/clk/rockchip/clk-rv1126.c

@@ -74,6 +74,8 @Q 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 e & : {NEE 491520000 Hz, 7 #F 8k, 16k, 24k, 48k, 96k, 192k KFEHR

&cru |

assigned-clocks =
<&pmucru CLK RTC32K>, <&pmucru PLL GPLL>,
<gpmucru 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>,


af://n982

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

}i

3, ffiRE DAL I #hMEDIRE, FLE root pll
128 il s

&i2sl1 2ch {
clocks = <&cru MCLK I2S1>, <&cru HCLK I2S1>, <&cru PLL CPLL>;
clock-names = "i2s clk", "i2s hclk", "i2s clk root";
rockchip,mclk-calibrate;

}i

I2S-TDM #% i 5%

&12s0_8ch {
clocks = <&cru MCLK_I2S0_TX>, <&cru MCLK I2S0_RX>, <&cru HCLK_I2S0>,
<gcru MCLK I2S0 TX DIV>, <g&cru MCLK I2S0 RX DIV>,
<&cru PLL CPLL>, <&cru PLL CPLL>;
clock-names = "mclk tx", "mclk rx", "hclk",
"mclk tx src", "mclk rx src",
"mclk root0", "mclk rootl";
rockchip,mclk-calibrate;
i

PDM #% il #48

&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;

4, BAED)HE

ThEeFIa fa, Al amixer BEATHS B -

Bl RV1126 _EA k809 K& Aiisii %
# 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/clk summary | egrep "i2s0|cpll"
pll cpll 1 1 0 491519999



cpll 6 11 0 491519999
mclk i2s0 rx div 1 1 0 12288000
mclk i2s0 rx mux 1 1 0 12288000
mclk i2s0 rx 1 1 0 12288000
mclk i2s0 rx fracdiv 0 0 0 12288000
mclk i2s0 tx div 1 1 0 12288000
mclk i2s0 tx mux 1 1 0 12288000
mclk 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/clk summary | egrep "i2s0|cpll"

pll cpll 1 1 0 491524892
cpll 6 11 0 491524892
mclk i2s0 rx div 1 1 0 12288123
mclk i2s0 rx mux 1 1 0 12288123
mclk i2s0 rx 1 1 0 12288123
mclk i2s0 rx fracdiv 0 0 0 12288123
mclk i2s0 tx div 1 1 0 12288123
mclk i2s0 tx mux 1 1 0 12288123
mclk i2s0 tx 2 2 0 12288123
mclk 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
pll cpll 1 1 0 491515106
cpll 6 11 0 491515106
mclk i2s0 rx div 1 1 0 12287878
mclk i2s0 rx mux 1 1 0 12287878
mclk i2s0 rx 1 1 0 12287878
mclk i2s0 rx fracdiv 0 0 0 12287878
mclk i2s0 tx div 1 1 0 12287878
mclk i2s0 tx mux 1 1 0 12287878
mclk i2s0 tx 2 2 0 12287878
mclk i2s0 tx out2io 2 2 0 12287878
mclk i2s0 tx fracdiv 0 0 0 12287878

3. BT
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W C R WE 3-1 Fis:

TEHER Bikae
r 8 A ] r R B hl
BRE%E mEE EERER  APHIN tinyplay | alsa utils fs io trace Audacity Adobe Audition
1 1
8 r B ] M ] r—__L__\
aplay arecord amixer alsaloop procfs sysfs systrace ftrace

[ 3-1 Debug Tool

3.1 AR

3.1.1 FHFE

MR RREDL, 456 OR TIHIL TR IER . RK 3nffiA 10 domainff) HL T2 &5 AR AHEC B —
¥, CODEC ¥miffiih & Bt R B AT & TR

~fil: RV1126 EVB, RK817 #:7F 1280 |, CODEC TAE 1.8v: JiHFMEmHE N 1.8v, K 3-2

Ul000Jd

RV1126/1109

BGA409 58R0O0X58R0O0X42R69 S
— —

I25/PDM/RACODEC/I2C

T250 SCLK TX M0 ACODEC DAC CLK GPI03 DO d

T250 SCLK RX M0 DM CLKL M0 ACODEC ADC CLK GPI03 D1 d

T250 MCLK MO GPI03 D2 d

T2F0 LECK TX M0 ACODEC DAC SYNC . AUDDWH T, M1 AUDDSM LW GP103 D3 d

T580 LRCK RX M0 TOM CLK0 MO ACODEC ADC SYNC GBT03 DA d

T250 SDO0 MO ACODEC DAC DATAR AUDDWM H M1 AUDDSM L  GPI03 D5 d

T250 SO0 M0 THM SDT0 MO ACODEC DAC DATAL GBT03 D6 d

350 SD01 DTS MO | PO SBT3 MO~ BCODEC ADC DATA CETOS D I

TOEUT D02 S0TY MU |TEDM SDYT MO LIC4ECLTMI AUDEWH L MU AUDDSH HN GPT04 A0 d] ﬁ GPIO4_A0
T750 5003 SDIL MO| POM SDIL M0  12C4 SDA ML AUDPWM HE MU AUDDSM RE GPLOd AL d GPIO4 AL

VeC107 VDD i —————QVCCI0T_VDD

A

& 3-2 12S 10 fitH

WAL DTS %3 domain IECE N 1.8v, WFFR:

&pmu_io domains {

status = "okay";

vccio7-supply = <&vcc 1v8>;

}i

Note: HURMEAFHE AN EA R, ATREIEIIRERH, W7 A5 XS .

3.1.2 ;R 28

RS A D RS S IR . DR B, 1B, S, jiterSR BT EMONTE (H
e M TAERIE N33y, TSERRI BE S RG22V, SBCREARIESE, JRFE ] RERPAMIAIR,
XA R, B R E AN IERSE) o JURNSPREARE S, SO R EBdpattern,  METEH 73T
Al CATHZ A OO O R B IR 3 Al AR AT R BB CLetn: Wil CLK 2 54
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HIEE D .
31315 KA

AR RUREE BT, FenT i, =Mk, BRI K ADC I, AL S AR AR A AR SR, IR
ADC AR T2,

3.1.4 AP HTAY

CODEC sl il A, Ay 055, MEFE TiEts, FE, SEBCRE, si8EH
.

3.2 Wik &
3.2.1 procfs

B proc fs #AE RiFEM R T)

# cat /proc/asound/cards

0 [rockchiprk809co]: rockchip rk809- - rockchip,rk809-codec
rockchip, rk809-codec

7 [Loopback ]: Loopback - Loopback
Loopback 1

# 1ls /dev/snd/
by-path controlC7 pcmCODOp pcmC7D0p pcmC7Dlp
controlCO pcmCODOC pcmC7D0c  pcmC7Dlc timer

3.2.2 clk summary

AU E A B, B B E IR

s A 250 melk BR, DLREFTAER pll, £553: melk v 12288000 Hz, pll Y54 cpll

cat /sys/kernel/debug/clk/clk summary | egrep "i2s0|pll"

pll cpll 1 1 0 500000000
cpll 5 10 0 500000000
mclk i2s0 rx div 0 0 0 500000000
mclk i2s0 rx fracdiv 0 0 0 12288000
mclk i2s0 rx mux 0 0 0 12288000

mclk i2s0 rx 0 0 0 12288000

mclk i2s0 tx div 1 1 0 500000000
mclk i2s0 tx fracdiv 1 1 0 12288000
mclk i2s0 tx mux 1 1 0 12288000

mclk i2s0 tx 1 1 0 12288000

mclk i2s0 tx out2io 2 2 0 12288000

3.2.3 F 78
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3.2.3.1i0 74

Wi o S AHEBEFAA GEH SOC HAAHEND , FEOH FHEHIARE UL T/ERE.

# cat /proc/iomem | grep i2s

£f£800000-£f£800fff : i2s@f£800000

#

# io -4 -1 0x40 0xf£f800000

££800000: 7200000f 004e000f 10003£3f 00000010
££800010: 000£f0110 01£f00000 00000000 00000003
££800020: 00000000 00000000 00000000 000O0O001f
££800030: 00003eff 00003eff 00000303 20150001

3.2.3.2 regmap

3T regmap TR EE T A (R .

# 1ls /sys/kernel/debug/regmap/
0-0020-rk817-codec
££800000.1i2s

# 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
lc: 00
1d: 00
le: 02
1f: 00

Note: regmap T cache L], W@ o 2 EHIEB U TG, regmap 7 SNSRI ¥ 5 1 27
788, BRI A 7 25 2R A B N volatile UK regmap cache <[4,

s M) regmap cache, A Z|IEH A FAME

# cd /sys/kernel/debug/regmap/£f£800000.1i2s/
# cat registers /* dump register by regmap */
00: 7200000f

04: 004e000f

08: 10003f3f

Oc: XXXXXXXX

10: 000£0010

14: 01£00000

18: XXXXXXXX

lc: 00000000

20: XXXXXXXX
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241 XXXXXXXX
2c: XXXXXXXX
30: 00003eff
34: 00003eff
38: 00000303

# io -4 0xff800000 0x0 /* set 0xff800000 to 0O */

# io -4 -1 0x40 O0xff800000 /* dump to check value of 0xff800000, now it's 0 */
££800000: 00000000 004e000f 10003£3f 00000000

££800010: 000£0010 01£00000 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

Oc: XXXXXXXX

10: 000£0010

14: 01£00000

18: XXXXXXXX

lc: 00000000

20: XXXXXXXX

24 : XXXXXXXX

2c: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# echo N > cache only

[148833.374641] rockchip-i2s-tdm ££800000.i2s: debugfs cache only=N forced:
syncing cache

# echo Y > cache bypass

[148834.760274] rockchip-i2s-tdm £f800000.i2s: debugfs cache bypass=Y forced

# cat registers /* dump again, now it's correct */
00: 00000000
04: 004e000f
08: 10003f3f
Oc: 00000000
10: 000£0010
14: 01£00000
18: 00000000
lc: 00000000
20: 00000000
24: 00000000
2c: 00000000
30: 00003eff
34: 00003eff
38: 00000303

3.2.3.3 i2c-tools

JEIT i2¢ tool BEFMEN codec Zi A7 2y (GEA i2¢ KRAYH codec i) » HLA codec FMHAALE LA K TIE
WA
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3.2.3.3.1 i2cdetect

HE 2c M ERR%

Usage:

i2cdetect [-y] [-al] [-gl-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.

Al i) 200 S FIBRR

# i2cdetect -y O

00:
10:
20:
30:
40:
50:
60:
70:

0

Uuu

1 2 3 4 5 6 7 8 9 a b ¢ d e f£

3.2.3.3.2 i2cdump

dump &% T H A7 2%
Usage: i2cdump [-f] [-y] [-r first-last] I2CBUS ADDRESS

I2CBUS is an integer or an I2C bus name
ADDRESS is an integer (0x03 - 0x77)
MODE is one of:

ZNE

b
w
W
S
i

S

byte, default)

word)

word on even register addresses)
SMBus block)

I12C block)

consecutive byte)

(
(
(
(
(
(

Append p for SMBus PEC

[MODE

[BANK [BANKREG]]]

T 120 2T k817 (Beacithhl: 0x20) MIRFFRS, Hb 0x12 ~ 0x4f A codec ZF17-28 .

# i2cdump -f -y 0 0x20 Db

00:
10:
20:
30:
40:
50:
60:
70:
80:
90:
al:
b0:
cO:

0
03
00
00
04
ab
8c
ff
00
00
60
00
00
64

1 2 3 4 5 6 7 8 9 a b c¢c d e f£
35 18 10 08 17 04 00 00 00 01 01 00 80 02 0O
00 03 £4 00 f£f 00 40 48 00 00 ££ 00 00 02 0O
00 00 00 ££f 00 00 1f£ 00 99 00 00 00 00 00 03
03 03 00 a5 02 00 00 11 03 03 00 00 e0 Of 09
7f£ 04 58 2d Oc a5 00 00 00 00 Of 20 00 Of 88
00 01 00 01 bO 44 le 00 60 16 6a 16 6a ff £8
£8 00 00 00 00 00 00 00 00 00 16 66 01 d7 00
00 00 00 ff ed dé6 58 16 6a ff £9 00 00 00 00
00 00 00 00 00 OO 0O 00 00 OO 0O 00 00 0O 0O
81 d5 7f fb df ca 81 d2 f£f£f 00 00 00 00 00 00
00 00 00 b8 00 00 OO 00 00 0O OO 00 00 00 0O
0f Of Of 0f ad Oe f£ff f£f 00 64 18 18 64 12 18
00 00 64 62 62 64 f£ff ff ff £ff ££f 08 08 30 30
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d0o: 08 08 30 30 30 30 18 14 58 58 6¢c 6c 6Cc 6¢ Ob 33
e0: 00 00 00 55 a2 c8 c5 40 00 ££f 22 03 0Oa 80 94 0b
f0: c0 8c a0 40 18 10 00 86 00 dc 00 f££f 00 ££f 60 00

3.2.3.3.3 i2cset

B AT AT A

Usage: i2cset [-f] [-y] [-m MASK] [-r] I2CBUS CHIP-ADDRESS DATA-ADDRESS

[MODE]
I2CBUS is an integer or an I2C bus name
ADDRESS is an integer (0x03 - 0x77)
MODE is one of:

8

b

(byte, no value)
(
w (word data)
(
(

byte data, default)
i (I2C block data)
SMBus block data)
Append p for SMBus PEC

S

Rl 150 k817 I 0x12 271788, KHEMCAO

# i2cset -f -y -r 0 0x20 0x12 0x0 b

Value 0x00 written, readback matched

3.2.3.3.4 i2cget

P AP A7 A

Usage: i2cget [-f] [-y] I2CBUS CHIP-ADDRESS [DATA-ADDRESS

I2CBUS is an integer or an I2C bus name
ADDRESS is 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

R T tk817 Y 0x12 & f7Eas

# i2cget -f -y 0 0x20 0x12 b
0x00

B L IREVE Wi2c-tools B 7 XCRY: i2c-tools

3.2.4 alsa-utils

RK Linux SDK #5MC alsa-utils T E.

3.2.4.1 aplay

Usage: aplay [OPTION]... [FILE]...

[VALUE]
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-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

-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, --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
-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 (softwvol)

--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

Bl IR RO HE 48k SRAER 2518 16 7 EH - A

aplay -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f slé6 le

/dev/zero

3.2.4.2 arecord

Usage: arecord [OPTION]... [FILE]...
=la, ==la@lP help
--version print current version

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

e RO ] 16k SRFER 87518 32 A AE AR

arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 16000 -c 8 -f s32 le

r.wav

3.2.4.3 aplay | arecord

PR B T AT LA B S BH loopback ThAE, 7 (8 SR SH AR ANFEAR IR -
Al RO s > AR R
# 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 sl6 le -t raw
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3.2.4.4 amixer

1l codec WEFIIIEEIT G, 454 codec FMHIE A (Etin & 3-2 RK3308 codec) SEHLH Ayt 1
P, HEEHE.
MICBIASI 1
5| lu]:]...h
MICPS
~MIC ALC - MICBIAS2 MICBIAS2S
LMICNS |
ulld ald?
 MICPT |
MIC ALC ]
MICNT
mnl alos
Y Digital [ DACL 0"\ HP
| U1
Mu“uxhdlc ﬁUJC /K,L”
, ales &
IR = POP SOUND | |
MIC %_ ADCS Inter face CTRL
MICNS
sl algd | DACR REF\\R HPR
MICP4 gy EBI&//
MIC @— ADC4
| MITCING |
...u ad Line
ME.E_\ \_;\ OUT
MICN w % ADC3 > ' HEADPHONE | HPDET
o = DETECTOR
LINE2 2
§ AVDDH
MICP MIX2 >— AVDD
} MIC AVDD
MICN2 Power Ve
MICP1 M : VCMH
— anagemen
MICNI MIC}
MIXI ADCI |AGND |
LINE] AGND
K 3-2 RK3308 codec
Usage: amixer <options> [command]
Available options:
=la, ==la@lp this help
-c,-—-card N select the card
-D,--device N select the device, default 'default'
-d, --debug debug mode

-n, ——nocheck
-v,--version
-q,-—-quiet
-i,--inactive
-a,-—abstract L

-s,--stdin

-R, ——-raw-volume Use the raw value

do not perform range checking

print version of this program

be quiet

show also inactive controls

select abstraction level

(none or basic)

Read and execute commands from stdin sequentially

Available commands:

scontrols
scontents
sset sID P

(default)

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

show all mixer simple controls

show contents of all mixer simple controls

set contents for one mixer simple control

(default command)


af://n1083

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

il B R controls, KEHETEGHE V)4 F] 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

3.2.4.5 alsaloop

SCHF AR AR TR %
SCHEH IE LN B
EESMSPEIVA SIS i

e 3 #F mixer controls E 5E [f]

Usage: alsaloop [OPTION]...

=la,; ==la@lP 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
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-X,--pctl playback ctl device

=¥, ==@@&tl capture ctl device

-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-1lib

-A,--samplerate use converter (O=sincbest,l=sincmedium,2=sincfastest,

3=zerohold, 4=1linear)

-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)

-3, --sync sync mode (0=none, l1=simple, 2=captshift, 3=playshift, 4=samplerate,
5=auto)

-a,-—-slave stream parameters slave mode (O=auto, l=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 IDEOSS 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)

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

Recognized sample formats are: S8 U8 Sl6 LE S16 BE Ulé 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 Ul6 LE
DSD_U32 LE DSD Ul6 BE

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

Tip #2 (superb 1lms latency, 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
3 or playshift - 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

Bl RO UE R R, R AR AR A SR T (RN s SR 1D



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

Note:

SR A ROR LA AP EARTE CEkln, [@—4 0SC) , IBAMNTEAE SR BFRZ S, WA RN
UAC (I BISRIET PC) , ARIUNRGIAE R (WECRIET R , BOARBPIEAE, BEE T R,
DR BLERIRZE, SEMSE. TSR AME (e B ne D RRE D) B R AME (B 254
B MDD o

3.2.5 tiny-alsa

RK Android SDK ##MC tiny-alsa ...

3.2.5.1 tinypcminfo

B RCRFRRIER, 5, AiEHE.
Usage: tinypcminfo [-D card] [-d device]
ZNE

# tinypcminfo -D 0

Info for card 0, device 0:

PCM out:

Access: 0x000009

Format0O: 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

Format0O: 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

3.2.5.2 tinyplay
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Usage: tinyplay file.wav [-D card] [-d device] [-p period size] [-n n periods]

A FEIBOKO F AR

# tinyplay /sdcard/1kO.wav -D 0 -d 0 -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] [-r rate] [-b bits]

[-p period size] [-n n periods]

N 441k SRFRR FH] A0

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

3.2.5.4 tinymix

1241 codec WIBHTEBETT L, HEIEHIE. WIRSERT amixer

usage: tinymix [-D card]

A Hl: T Mono 18 B FR

# 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: On

3.2.6 xrun profiling

5 SRE L buffer empty OB, fib% underrun; 475 4% buffer full B, A& overrun; W& S
RN xrun. B AE , FTA buffer 7 AR AT BEfAR xrune AN HEIA % xrun.

3.2.6.1 xrun kmsg

1, f#fE XRUN CONFIG
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CONFIG SND DEBUG
CONFIG_SND_PCM XRUN_ DEBUG
CONFIG_SND VERBOSE PROCFS

xrun PWRATFIRAIT & 3-1 fo, WORE ESCRFTA IR, BUMRIAT,

Bit Value Description
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 clock),

show what's changed when basic debugging is enabled

2 3-1 xrun PRI %
2, fHEERE RO #EHOE A TIFTA xrun AT R

# echo 7 > /proc/asound/card0/pcm0p/xrun_debug
R dma ringbuffer empty B, 2810l log 2845140 F

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

<b010£f47c>] (unwind backtrace) from [<b010b%a8>] (show_stack+OXlO/Oxl4)
<b010b9%a8>] (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 [<b0695c4dc>]

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)
<b02695¢c0>] (proc_reg release) from [<b0210ac8>] (_ fput+0x88/0xlc4)
<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)

3.2.6.2 xrun ftrace

BT NHZ log IR(E B, xrun ¥ trace event &4t T BRI RES, tLiwl: hwptr, applptrZs. %3
T BT BE N AZ trace debug. alsa T¢I P #%trace event #13K 3-2 fliR:

Trace Event Description
snd_pcm:applptr MRS Tl
snd pcm:hw_ptr_error dma FREFHIHE
snd_pcm:xrun Xrun

snd_pem:hwptr dma $8EF 5T
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1, f#ifit FTRACE CONFIG

CONFIG_FUNCTION TRACER
CONFIG_FUNCTION GRAPH TRACER
CONFIG STACK TRACER
CONFIG_DYNAMIC FTRACE

2, Ja B HEBEM

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

3, fHEEE A trace event, W LAZHT buffer £ 7735 FIVE B 5 AR S5 R, 58 AL R &,

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

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, o0ld=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, o0ld=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, 0l1ld=128, base=0, period=128,
buf=256

178.112556: applptr: pcmCODOp/sub0: prev=384, curr=392, avail=0, period=128,
buf=256

178.115176: hwptr: pcmCODOp/sub0: IRQ: pos=0, 0ld=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, 0l1d=256, base=256, period=128,
buf=256

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

L IREVE LN SRS kernel/Documentation/trace/*

3.2.6.3 trace-cmd

trace-cmd #& ftrace MURETIGN A, Bk T frace HIERVES TR, W Rl

# trace-cmd record -e snd pcm:hwptr -e snd pcm:applptr -e snd pcm:xrun

# trace-cmd report
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T2 DIREVENE J7 308 trace-cmd
3.2.6.4 KernelShark

KernelShark /& trace-cmd HIRG¥GMN A, ¥ trace-cmd HIEHE B EI . {ESH T R KernelShark

3.3PC TE

Audacity fll Audition # /& PC V& H WM ALEE T B, wHF M, thin: Wi, JKE, &
H, [ETHE.

4. FAQ

4.1 SHEOZFER

155 % Rockchip S AIEHE LR i FAf .

4.2 75 RIEM R

o MR¥E = TS R IR B IC & g 1R 1k R 5t
o R¥E kmsg AL JRK: DAL, CODEC 5# Machine, LUl log #7~ DAT KM -

S Vs s

[ 0.584114] rk-multicodecs vad-sound: ASoC: CPU DAI (null) not registered
o DAI fail: 4 DMA i ZIRA LR, T3 DALEM AR, S HALE H DMA FIH, B REA

e CODEC fail: {fH JiHZ f1 x)i 28 & CODEC HLJE, B B4 i2c-tools A i2¢ W& IBIS 2
IR

4.3 /I =

o TRIAE IRy JEERE SO

o HH aplay 803 tinyplay 3, €A R K AR P AL R ANZE

o IBRMERF10RP LRI VO error ]

o f§ ] amixer B tinymix # & CODEC Wi DAC B EBH T, SEEHTH

o WF LifriiMCE, WASHFMEE CODEC FMAINEE & IEM: IOMUX, DAI, CODEC.

o HAH JIHIEE RN R EE MEHEE, B8, s, MilEE, e ER, BUEL LAWY, NE
CODEC ¥ #4552 5 1%, M PA f1RE gpio HL°F, BZE {7 1] £

4.4 R E

o AU aplay B tinyplay #EH 1k0 F A1
o fHFT A DN EARRUR IR R IR, R BT E
o I Kk E RS, W8 CODEC & Fr i s e, W e Fabn IR A0 2 75 A 7
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o BRI TINKELAIT AL

45 XEZTLH

o CODEC it {55 /B 48 AR 1k0 JIEHIN

o fHH arecord B tinycap K&, AL KA ASERENZES

o XEZEFFIOM UL EHIIAZ TN L/O error [A] @

o f#iFH amixer B tinymix K7 CODEC W ADC M2 51T, SFERGiHSE

o BE Ti{idWE, BLASHFMEE CODEC FMHflALE &5 1EM: IOMUX, DAI, CODEC.

o R JJRIZE AN ity M, Beh, R, #RAERIE, B IER, BdRL LHEWEE; e
CODEC it Uiy BRI NAT T2 75 1EH, B e A7 1] 33 £

4.6 R ERE

o CODEC ¥l {5 2/ E 38 ARk 1k0 #ETEHIAN

o f§iHH arecord B tincap K&, MIL loopback ¥, A myidt W, BE@EE PC L AW
o L BT BEAIIE, WEX loopback P, X ELAE R IR YE 2 AT

o BRI GINKRILHIT A

4.7 BRI REE T8

o BFE clk summary BiIAR % (MCLK, BCLK, LRCK) & 75

o HH S A BIART B E S R T HE

o M PC LI SIS, W PILEEE MG, iAEdE 2 e i
o fEH 2T dump OB H R , BRI R 15 R R EGE B D

4.8 IR VE W&

o FUARTERI WS N EUEE KT RIERSR, i UAC MAgSE, BT IESMNATS, WSk
MRS PR g b o D 11, B B TR) )3 R L R AR 22 . R I R md i ] 2
o buffer A EL T 5 B2 FEONRERIB &, 2% . n#IS xrun profiling 2047 iA]#

A, ﬁgy%o

4.9 %

GIAAH IR 2, U0 R 528 e AL )57k

o HRHIABTEME SR G UER, A jitter ZIEK, Hhln, YT HDA &4, jitter /NT 0.5 nso

o THIANIEP EREH BRI, FElRANIRAREACTEEBEN, WREIER, 280 IR AR
Bh, SEEFHDUAE. RK F4 1 I0E% Smitter fift &k 23 Thae CGZRERGHIE A RIS A FAM, o
RV1126 1) , WJULARIERR BRI i T A8 R R AL E R 5 8500 4 & 1) /.

e ffii\ CODEC HLJEAIM 157, CODEC X HL G A IR, AT ] Rl g H Y Bt Fr né 7 00 5 350
CODECTERE T F#, JRMEHE R, HIRE.

o (R 22 03 HLIG R LR NG

o KEREMF PCB A1 )m, HEAME S KT,
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4.10 XRUN

o NG 2 LFEmAE, RIS KRS ENUCELTE, BRI B S BB AT W

o RGN, T systrace B ftrace JNEL /AT

o fAE 10 [HIE, SEEPRIEIHIE, FH ram 5430 (Lbin: /devizero) #BHATHERL, 1B HH
VS

o HIEPREAUER, SECEIEHEAEI, TSN PR s e, e

4.11 I/O error

TR 10FP BA_E Toma il 4% log $TE: playback/capture write error (DMA or IRQ

trouble?

i 27 A7 A if) DAL 5 1514% FIFO COUNTZA74%, 215 LA 14
Eﬁiﬁpﬂl&ﬁi&%ﬁcﬁnaEP%E%%%}E@%E: cat /proc/interrupts | grep dma

o AT Zifi%E 751 DMA 54 2% channel status 91758 (RFgHidL: 0x100) 2 & FH =R

DAL TAET slave I, iHHI RSN B AE DAL IR i RUHRR S54RI IRIE, TG IRFFH
3[:':
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