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1.1 Rockchip 5t

A/NERIR RK P& 15, 03k 1-1 Fiox:
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Rockchip Audio

Function Feature Description
125 08 CHIN/OUT Inter IC Sound
TDM 16 CH IN/ OUT Time Division Multiplexing
PCM 02 CHIN/OUT Pulse Code Modulation
PDM 08 CHIN 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 CH IN/ OUT e.g. sound Bar Product
12S + 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 125 Mics

DCODEC Link with External Analog Part e.g. RK812

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

INTERNAL CODECS 2CHIN/OQUT 8CH IN on RK3308

EXTERNAL CODECS 2CHIN/OUT e.g. RK817

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

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

2 1-1 Rockchip Audio #51%




AEEERIR RK T 6 87 S0 SRR L.

1.2.1 128

RK “FEFFF 128 #2H125: 128 A1 12S-TDM. 128 $2#|8% 575 12S, PCM 3 ; 12S-TDM #5188 57 #F 128,
PCM, TDM %o

1.2.1.1 128 #% il 3% Features

o ¥R 8HIE 128 PriM: standard, left justified, right justified
o ¥F stereo PCM P early, late 1, late 2, late 3

o CHF master/slave B\, EIUF M T TX/RX 4R

o ICHF 8k~ 192k SKAFE, 384k RAEH

SCHF 16 ~ 32 bits 7 98

S MSB/LSB ##3{

SR B AT 1R

SCRF R M

Note:

o 384k KFERFEEFEE clk, T MCLK PIN S NS &R clk 80K H slave 15
o A3 #E mono PCM, WA TR, 7FKH stereo PCM {&£%i mono PCM, B IR INLE slot 0
o PR AMERN T RIR RSB RME, Ebin UAC, {EAE# LIRS, &% L0 i

) L { N 2

22
=

1.2.1.2 12S-TDM #% i % Features

7 3 2S IS ThAE 2 4h, 12S-TDM 21| 2% 50 0 < 35 i K Th g

o S7FF 8 slots TDM PCM 13 : normal, left shift mode[0~3]

o T ¥F 8slots TDM 128 14X : normal, left justified, right justified

SCHF slot Az FEFIAC: 16 ~ 32 bits

FF data line AW, AT E U data line 5 path 9¢ &

SCRE TX/RX S, ORI, R SCREMOSZIRFERR, fr%E, Pl
CRF TX/RX [, = )

o S FFPCMFSYNC %E/Z A ft: [1~7] sclk cycle 5% one channel block

o SCHFI2S FSYNC %W AL:  half frame / whole frame

Note:

o slot [N FFHHEALE

o TDM I2S KWiisR, WISCHF 16 A &

o TDM Wi F, XAHH path-0, FrAWIEIERZR PIN 5 EAX MK, 15#1d data line 5 R 3]
path-0
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1.2.1.3 RK &P A 12S X HF %

w3 122 fis:

vy 128 12S-TDM

PX30/RK3326 12S1_2CH, 1282 2CH 12S0 8CH

RK 1808 12S1 12S0

RK3036 12S0

RK3066 1250, 12S1, 1282

RK312X 12S_8CH, I12S_2CH

RK3188 12S0

RK3288 12S0

RK322X 1280, 1281, 1282

RK3308 12S 2CH_0,12S 2CH_1 12S 8CH_0,12S 8CH_1,12S 8CH 2,128 8CH 3
RK3328 1280, 12S1, 1282

RK3368 12S_8CH, 12S_2CH

RK3399 1280, 1281, 1282

RK3568/RK3566 12S0_8CH, I2S1 8CH, 12S2 2CH, 12S3 2CH
RV1108 1280, 1281, 1282

RV1126/RV1109 12S1 2CH, 12S2_2CH 12S0_8CH

# 1-2 RK RANS A 12S 5%

1.2.2 PDM

RK “F &7 FF PDM WMl N7 ZZ 8# ADC, HAk Features Wi F:

o ¥ master mode only

R B84 MIC 551

HF 16 ~ 24 bits 75

SRR 8 ~ 48k SKAER

SCRE FETE A

SCRF EEEB : 3.79 Hz, 60 Hz, 243 Hz, 493 Hz
TR AAAEX ST X TR, AXSE

¥ 7 data line 2 W5

SCRE B B £ 1

SCHE IR

Note:
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o data line &=WREFIIBELE RV1126 Mo 44t 0 F 4 % FF: RVI126/RV1109, RK3568/RK3566...

1.2.3 DCODEC

RK P& S F¥07 CODEC 21, AN X FRZ M4l CODEC, Lhin RK812, Zl& e
CODEC.,

4, A TAET DSM B, RTOKENSMES PA, 392 B H BU™ S oK, T A

o Z¥F3/IE ADC

o W FF stereo DAC

o CRF PRI BB E KA R A .
o SCHR FBRERC: BRSO SR RAE 2 JIUAH [F] o
o F¥FPGA/ALC

o SZKF DSM #irH, HEIK PA

o SRR mIEUEY

1.2.4 VAD

B ETERII (Voice Activity Detection), VAD #2005k H DAL B3dE, 3Gt 4r, 1k 2105 B E R,
fR T, MR RS R R E W 1-1 B

--
-t wmamt '. Iy
‘f"‘ "y
WAKE UP
SWITCH
s VAD
| |
| |
1
[ |
BUS DMAC
']
s
[
y
K"

BUS

& 1-1 RK VAD 37

1. RGAKRIRRT, DAI-> VAD -> SRAM 1#4% T./E, VAD #4: it , s, M gs], S48k
YEAEEESRAM {E¥F Buffer .
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2. VAD & F) 75 S s BE RS, AR TR e CPU, CPU 2% VAD, VAD KR, i Esh
PI#HDMACIER, El: DAI->DMAC -> DDR -> CPU bS5 1% .

3. CPU ¥ SRAM H 54 o 5% 38 70 21 5% & Buffer W, F AT ASIE 8 .

4. WREE S5, ASR AR50 S E I BAE i A b FE,  SCHR R R I 4

1.2.5 SPDIF

RK “F-& 32 £F SPDIF Transmitter 3% I Bp 3, %57/, RK3308 i&37FF SPDIF Receiver.

o ¥F 16 ~ 24 bits hr 5

SCRE 192k SRR

o S7¥F stereo uncompressed audio, Rl LPCM

e SCFF5.1/7.1 compressed audio, Lb#l: DD, DD+
e S7FF Optical, Coaxial

Note:

o 192k RFFH 40 B, FHFEEESHRF 192k (1 Optical Z4

1.3 Combo DAI

RK V& L FiF = DAI &M, FEH DAI A2 Combo DAL, WA 1-2 fis:

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

L e R e e R A

¥ 1-2 Combo DAI

2. Audio W IF &

ARFEAHA RK P 5 HHOCFFEOL KBTS
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2.1 BB RERM AL

AN R EEAM S, Wi 2-1 FoR:
rk

third part
i2s-tdm L

hdmi
i2s
pcm

pdm pdm

dmic

spdif spdif
sound card direct

general simple

multi-codec pI330

machine dmaengine

multi-streaming custom dwdma

2-1 ALSA F=-EHyk

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

EETRT, ETEMAK SDK Rmil—NFE R, (NFESHENE RS codec BT, NATER T 7R ELR
0 machine 3%z}, 0L Machine UKz & &5,

2.2 fRIGE H$

AR S R W T s :

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

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 i2s */
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

TTTTTTTTTTTTTTTTTTTT

rockchip spdif.c /* spdif tx dai driver */
rockchip spdifrx.c /* spdif rx dai driver */
rockchip vad.c /* voice activity detection driver */
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F—— vad preprocess _armé64.S /* vad preprocess algorithm for armé64d */
F—— vad preprocess arm.S /* vad preprocess algorithm for arm32 */
L vad preprocess thumb.S /* vad preprocess algorithm for thumb */

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

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

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

F—— hdac hdmi.c

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

F— rk1000 codec.c

F— rk312x codec.c /* internal codec */

F—— rk3228 codec.c /* internal codec */

— rk3308 codec.c /* internal codec 8ch adc */

F— rk3328 codec.c /* internal codec */

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

L rk codec digital.c /* link with external analog part, e.g. rk812. */

2.3 DAL B R

KA SDK B DAI fIREN#8 Ce 58 e, TR R EEARE N 37 50 B s 1 5 A LD BE -
2.3.1 128

2311 it RNRE

P ikg % & 1@id Machine Driver fi##r DTS, A5 set_fmt API S B %645 ¥k X, Simple

Card iE 28 Simple Card %75,
2.3.1.2 master / slave % B

master / slave % & JHid Machine Driver it DTS, 2AJ5HH set_fmt APT % B #2510k 0, Simple
Card {528 Simple Card %75,

2313 B E A R MR E

I B A AL A 383k Machine Driver f##T DTS, $R8J5 VA H set fmt API % & #5183 (903U 5, Simple
Card {528 Simple Card %75,

2.3.1.4 belk-fs % B

Property Value Description

rockchip,belk-fs int BRIMEML T, belk NRAEZE 641

. belk NRFEER 3245
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&12s0 {
rockchip,bclk-fs = <32>;

i

2.3.1.5 RS I A i B
Property Value Description
rockchip,mclk- SCHFRRE RIS B, HSCRpI Bl BT 2R ol of
. boolean o
calibrate £MZ
2.3.1.6 HAth
Property Value Description
rockchip,no-dmaengine boolean AGR5E dmaengine, FARMERZME Combo DAT 4K
rockchip,playback-only boolean R RIRhRE, EM TX DMA
rockchip,capture-only boolean R FEEhae, (EM RX DMA

T2 ThREVE WL A% SCAY:  kernel/Documentation/devicetree/bindings/sound/rockchip-i2s.txt

2.3.2 12S-TDM

B T SCHE 128 42 HIHR TR 2 4, 12S-TDM 4% il 8 i 14 SCRFan T ThRg:

2321 TX/RX B 3L 2 8
Property Value Description
rockchip,clk-trem 0 TX/RX ZHMAL, HHS EHEN P, 10 FAG P
rockchip,clk-trem 1 TX/RX #Z4E R, 2 TX ffgh, 10E 1A TX B 8h
rockchip,clk-trem 2 TX/RX B [F, LZERXME 8N, 10 FEHRA RX HE#h

Bl BE IR TX IR

&12s0 |
rockchip,clk-trcm = <1>;
bi


af://n330
af://n340
af://n359
af://n361

2.3.2.2 data line &M 5 % B

A AT AT data line, TC B0 80 PEAB IE AR TE N .

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

N AE R TE N < SDO3 | SDO2 | SDOT | SDO0" 5l

&12s0 {
rockchip, i2s-tx-route = <3 2 1 0>;
}i

2.3.2.3 TDM ¥ Wit X % B
property value Description
rockchip,tdm-fsync-half- bool TDM 128 U, Wil b SR w20, BOAK
oolean
frame i

s ks =

&12s0 {
rockchip, tdm-fsync-half-frame;
bi

2.3.2.4 TDM slot Z¥i% B

IREN L4 5 set_tdm_slot %171, Machine Driver fithft DTS J&14t, #RJ5 1 set_tdm_slot API ¥ & 4% i #%
X240, Simple Card 1§25 Simple Card F5.

FHLZINREVE LN AZ CRY . kernel/Documentation/devicetree/bindings/sound/rockchip,i2s-tdm. txt

2.3.3 PDM

2.3.3.1 data line 2B 5 ¥ B

T ] AT 2% data line, JiC B XN @ MEAE 1E B BRI o

property value Description

rockchip,path-map <int int int int> ERIAIE/F: SDIO | SDII | SDI2 | SDI3

TN S A IE G Y < SDI3 | SDI2 | SDIT | SDIO" FE%)
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&pdm 8ch {
rockchip,path-map = <3 2 1 0>;
bi

2.3.3.2 FOME I B i B
Property Value Description
rockchip,mclk- SCRFREFEI B, HSCRPR oAb, BRI 208 0 by
. boolean o
calibrate M
2.3.3.3 HAth
Property Value Description
rockchip,no-dmaengine boolean AGR5E dmaengine, FARMERZME Combo DAT 4K

2 hEETE N AN #Z XY kernel/Documentation/devicetree/bindings/sound/rockchip,pdm. txt

2.3.4 DCODEC
2341 B RPEA R E
Property Value Description
rockchip,clk-sync-mode boolean RN e B, B ADC/DAC B0 ha7

Bl BEE U B EP A, 36 ADC I B

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

}i

2.3.42DSM f BB E
Property Value Description
rockchip,pwm-output-mode boolean A% RC, HEIK PA

il BB N DSM PWM fir s, IOMUX Y8 PWM Z 434t

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

pinctrl-0 = <gaudiopwmoutdiff pins>;
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@ 2-2 s

Speaker

Output MAX 3W ,4chm
BLM18EGB01SN1

PWM OUT

2.54mm test position is reserved for
connscting AP instrument to form test loop

2-2 DSM PWM OUT £&# &

FLZINREVE LN AZ SCRY . kernel/Documentation/devicetree/bindings/sound/rockchip,codec-digital.txt

2.3.5 VAD

2351 EHERE
Property Value Description
rockchip,audio-src phandle VB TSR )3 A

TR SR KEF AR 5T DAL ASFERSE R SCR I SEA N, N R R -

B H & 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, 1282 2CH, 1283 2CH

7~ RK3308 b VAD f#i ] PDM_8CH [ 413 1 35 4

&vad |
rockchip,audio-src = <&pdm 8ch>;
}i
2352 KM FEERE
Property Value Description
rockchip,det-channel int WEMH TR EE, BRINEIEO

il RK3308 | VAD f# i BEFIZE2 /5 il 7= il
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&vad {

rockchip,det-channel = <2>;

2353 HiEAFEEARE
Property Value Description
rockchip,mode 0 VAD Rl 275 & 15 5 5 A TR 2 A7 & s
rockchip,mode 1 VAD f§1f¢ 5 B FF 46 22 17 & S s
rockchip,mode 2 VAD INEA7 S5 A

Rl RK3308 - VAD i i1

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

Note:

N T WIRIG 9% ASR N RETS ) 5 B s, WU IR ST A7 AR A7 i T sram AIJEA bufer
th, VAD M RGEG, H sram FIGAF S S N EHR T, %50 B A E R AR E .

2354 ZIFRDRE
Property Value Description
rockchip,buffer-time- - BWE VAD ZZAF RN, KANET: AR * 05 * mHig * i
in
ms ET

sl LEAF I E N100 ms, 16k 16bits 8ch 254 T 4 204800 bytes

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

}:

Note: 7K, 2RI K G ASR M) Latency. H R4t sram HR, HEHEEE. RN "
UEEE sE B, RDRAF I K NBEE 5 <Ml > N B2 I RIRI AT . dn Sz 3B o (el 4, 350 iZ308
Syt

L IHREVE WL A% SCAY:  kernel/Documentation/devicetree/bindings/sound/rockchip,vad. txt

2.4 Combo DAI B &
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2.4.1 sub dai & B

Property Value Description

sub dai, FT4H A % combo dai. sub dai 7524 H @M “rockchip,no-
dais <phandle>... dmaengine” F£ R CIHL ) dmaengine, %i—H Combo DAI HE4LEEE
JE o

e ¥ i2s 8ch 2 Al pdm 8ch ZH A ik 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>, <gpdm 8ch>;
}i

242 FiEBE R E

Property Value Description
capture,channel-mapping <int ..> 1 sub dai I THE KRS FEHE
playback,channel-mapping <int ..> £/ sub dai T4 6 IR U5 TE 5 R
Al FERIARERER, 8FEERE (6 IEA + 2 IE[R IR
gmulti-dais {
dais = <&i2s 8ch 2>, <g&pdm 8ch>;
capture,channel-mapping = <2 0>;
playback,channel-mapping = <2 6>;
bi
2.4.3 master / slave % &
Property Value Description
bitclock-master <int..> WE AR B % %, 1R IRAERT8F, B master
frame-master <int..> W ERAEWIN B %, 13RI AL %P, B master

N1 i2s 8ch 2 Fil pdm 8ch A& Ak 8 i (R + & wfE%]) , i2s 8ch 2 AL E A master / slave
1A, B EN master, pdm R master B,
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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>;

bi

A2 P i2s HERL 16 ch, —AN A master, —A~N slave, FMBIE{ZELE 75 B SRALA B0 A dai 1EHE
F % slave dai.

smulti-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 TS 128 ZHE AL 16 ch, #9 slave B30, IS 8H HT codec Imfig fit -

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 BY B AL R AH R B

Property Value Description
bitclock-inversion <int..> 1 Fo~ A At gk, B BCLK
frame-inversion <int ...> 1 SFH ik #f, B LRCK

al: B sub dai R B ETIRCS

&multi-dais {
dais = <&i2s 8ch 0>, <&i2s 8ch 1>;
bitclock-inversion = <1 1>;

frame-inversion = <1 1>;

2.4.5 5

~Hi1: RK3308 PDM FEFIZ + SCARFERIR + AR S + VAD &40l

multi dais: multi-dais {


af://n601
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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>;

bi

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

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

}i

vad-sound {

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

rockchip, cpu = <&multi dais>;
rockchip, codec = <&acodec>, <&vad>;
i

7~f12: RK3308 SoundBar 12S 8CH 0+ 12S 8CH 1 4 & 16 Fifik i

&i2s 8ch 0 {
#sound-dai-cells = <0>;
rockchip, no-dmaengine;
bi

&i2s 8ch 1 {
#sound-dai-cells = <0>;
rockchip,no-dmaengine;
pinctrl-names = "default";
pinctrl-0 = <&i2s 8ch 1 mO sdoO
&i2s 8ch 1 m0 sdol sdi3
&i2s 8ch 1 m0 sdo2 sdiZ2
&i2s 8ch 1 m0 sdo3 sdil
&i2s 8ch 1 m0 sdi0>;
}i

i2s_leéch dais: iZ2s-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>;
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2.5 CODEC Kz &k

iH

W

ZWAZEINE J7 3CR: Linux Sound Subsystem Documentation

2.6 Machine IXZ)FF K
AT G L RR RIS IR
2.6.1 Simple Card

Simple Card 7& ASoC & ] machine driver, B SZRFRER 2 FrvE = KRN,

2.6.1.1 thiltag X E
Property Value Description
simple-audio-card,format string WE W%
Format Description
i2s i2s FRifEdk X
right j i2s A% 5545 5
left_j 12s 72 %) 5
dsp a pem delay 1 bit #%70
dsp b pem no delay 4% 70
pdm pdm #% 2

il BB i2s ZEX R

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


af://n623
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2.6.1.2 melk-fs % B

Property Value Description

simple-audio-card, mclk-fs int BONTEOL T, melk N RFER 125665
Bl melk RAER 51245

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 % B

Property Value Description
simple-audio-card,bitclock-master phandle W EIRMALR B4, BUAGOLT DAL $Eftm 4

simple-audio-card,frame-master phandle BB IR HEWIN SR B4, BRIMENL T DAL S ki &b
. DAL TAE T slave £, CODEC LA T master 3

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 it Bh AR AL [ A BB
Property Value Description
simple-audio-card,bitclock-inversion boolean SAH Ak, Bl BCLK

simple-audio-card,frame-inversion boolean S A i g, B LRCK
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) belk, Irck [F JAH

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 S # % B

Property Value Description
dai-tdm-slot-num int & H slot /N4
dai-tdm-slot-width int B H slot I %

5l slot A7 55N 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: meclk-fs T [ slot num ] * [ slot-width |, B NHAREE .
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2.6.1.6 = I i sz 4

1, BEHEMS codec IX3)

sound/soc/codecs/Kconfig
sound/soc/codecs/Makefile
sound/soc/codecs/tas571lx.c

sound/soc/codecs/tas571x.h
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2, {#ift CONFIG

CONFIG_SND SIMPLE CARD
CONFIG_SND SOC_ROCKCHIP I2S
CONFIG SND SOC_ROCKCHIP I2S TDM
CONFIG_SND_SOC_TAS571X

3, AN DTS BRI A

o MRAEMEPFIERNE DL, HAEXS LI i2s 5

&i2s 8ch 1 {
status = "okay";
#sound-dai-cells = <0>;
pinctrl-names = "default";
pinctrl-0 = <&i2s 8ch 1 mO sclktx
&i2s 8ch 1 m0 lrcktx
&i2s 8ch 1 m0 sdo0
&i2s_8ch 1 m0 mclk>;
bi

o RIBAEM LGN, EXN i2c BL# spi FEsIN codec 7 4

&i2cl {
clock-frequency = <400000>;

status = "okay";

tas5731: tas5731@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 m0 mclk>;
pdn-gpios = <&gpio0 RK_PAS5 GPIO ACTIVE LOW>;
reset-gpios = <&gpiol RK PAl GPIO ACTIVE LOW>;

i

o ININJFAERER R A

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



o WIAAE RO

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

melk BEAF <UL HIHE R JFEN . 24 codec 7 Z2A% F AN melk I, 3R] 75 2 H I I8 B melk. A
codec melk 3K 1T RK3308 f) SCLK 12S1 8CH TX OUT,

2.6.2 Multi Codecs Machine Driver

4 Simple Card AN /2 75 KB, W75 %24 5 %) B ) Machine Driver. 4</N15 /44 RK ] Multi Codecs
Machine Dirver. [T 14> DAL X% 4~ CODEC, 2{# Combo DAI X %4> CODEC 7%,
2-3 Pw:

i2s: 2ch <-~\

e 250 combo dai

’
codecs codecs dmics [-=~

’
acodec |€-~

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 KRELI codecs

~Hi: i2s0_8ch [A] B H T codec il vad

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

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

2.6.2.2 il & E

Property Value Description

rockchip, format string B U
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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 %70
pdm pdm %3

Rl BN 2s XA

&sound {
rockchip, format = "left j";
}i
2.6.2.3 mclk-fs % B
Property Value Description
rockchip,melk-fs int BRAMEIL R, melk ASKFER 25615

A~ melk NREER 51265

&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 #i30, CODEC TAET master £\

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

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


af://n803
af://n815

2.6.2.5 BF #hAE AL R A R B

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

e belk, Irck [F] A

&sound {
compatible = "rockchip,multicodecs-card";
rockchip,bitclock-inversion;
rockchip, frame-inversion;
rockchip,cpu = <&i2s0_ 8ch>;
rockchip,codec = <&codec>, <&vad>;

bi
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2.6.3 HDMI Audio

RK 4.4#% HDMI G5 EAESL: RK HDMI /E4S, DRM AELL, [FEk, F50H 4T R Fp szl /7 5.
RK 4. 19 Z iR AT 46 R f# ] AnifE DRM HESE .

RA1: RK3399 RK HDMI HE 22 &5 43 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

7~12: DRM HEZE & JHc &

hdmi: hdmi@f£f940000 {
compatible = "rockchip,rk3399-dw-hdmi";
#address-cells = <1>;
#size-cells = <0>;

#sound-dai-cells = <0>;
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}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 = <&hdmi>;

}i

2.7 AR B A

RK PG5 S R0, TR IR R Gu b AR 8, Heln: UAC, HDMIIN, BT %%,
P#EE ] : + 1000 ppm (parts per million)

1, {#if& CONFIG
CONFIG_ROCKCHI P_CLK_COMPENSAT ION

2, ¥IN PLL /NSRRI Eh oAM= TR AEPLL /MR A %0 , 3845« PLL 2N melk fRME %L
& TR o S SRS 7 SRR

o HHUMASL PLL WS A, R T BE AR E I ED . Bkl RK3308 VPLLO & N 1179648000 Hz,
VPLL1 % & 4 903168000 Hz,

o EAUMILAMAHILE PLLIN, 77 i 75 ZEPPAh B AR e 3 SR (52 me 20 R TR A

a, = 1000 ppm FJVHEEXT B ERIhAE R A Rm, Eoln: DUK MGk 20 B SRR Wi B, i A A0 5 42
) 78 B RS IR

b, WRLMai e, WK PLL SR AR SER/NMURZE . thin RV1126.1, BEEHE500 MHz £
I WAL 4 38 TAE, NI 48k SREER IS WG R, RS 500 MHz /NS
PLL HZHIE], 4n: 491520000 MHz.

A~ RV1126 CPLL SRS KN/ NEBIR

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

rvll2é6.c

index 9balObff..1b9%5aed 100644

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

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

@@ -74,6 +74,8 QQ 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 Ft & : XA E 491520000 Hz, S7HF 8k, 16k, 24k, 48k, 96k, 192k KFEH
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&cru {

assigned-clocks =
<&pmucru CLK RTC32K>, <&pmucru PLL GPLL>,
<&pmucru PCLK PDPMU>, <&cru PLL CPLL>,
<&cru PLL HPLL>, <&cru ARMCLK>,
<&cru ACLK PDBUS>, <é&cru HCLK PDBUS>,
<&cru PCLK_ PDBUS>, <&cru ACLK PDPHP>,
<&cru HCLK PDPHP>, <&cru HCLK PDAUDIO>,
<gcru HCLK PDCORE NIU>;

assigned-clock-rates =
<32768>, <1188000000>,
<100000000>, <491520000>,
<1400000000>, <600000000>,
<500000000>, <200000000>,
<100000000>, <300000000>,
<200000000>, <150000000>,
<200000000>;

i

3, ffifE DAI PIBFBIFMZThRE, BECHE root pll
128 FEifil#%
&i2sl1 2ch {
clocks = <&cru MCLK I2S1>, <&cru HCLK I2S1>, <é&cru PLL CPLL>;
clock-names = "i2s clk", "i2s hclk", "i2s clk root";

rockchip,mclk-calibrate;
}i

12S-TDM #5: il 9%

&i12s0 _8ch {

clocks = <&cru MCLK I2S0 TX>, <&cru MCLK I2S0 RX>, <&cru HCLK I2S0>,

<gcru MCLK I2S0 TX DIV>, <gcru MCLK I2S0 RX DIV>,
<&cru PLL CPLL>, <&cru PLL CPLL>;
clock-names = "mclk tx", "mclk rx", "hclk",
"mclk tx src", "mclk rx src",
"mclk rootO", "mclk rootl";

rockchip,mclk-calibrate;

PDM #5 il #3%

&pdm |
status = "okay";
clocks = <&cru MCLK PDM>, <&cru HCLK PDM>, <é&cru PLL CPLL>;
clock-names = "pdm clk", "pdm hclk", "pdm clk root";

rockchip,mclk-calibrate;

4, AFIhEE
R A fE, iE amixer BEATH R RO

Al RV1126 LR k809 75 K & TR



# 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 12s0 rx mux 1 1 0 12288000
mclk 12s0 rx 1 1 0 12288000
mclk i2s0 rx fracdiv 0 0 0 12288000
mclk 12s0 tx div 1 1 0 12288000
mclk i2s0 tx mux 1 1 0 12288000
mclk 12s0 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 12s0 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
A ) AY \)
)
3. @R T
AR TR A 3-1 o
TR LGl
( r ] | r R 1\ hl
FAE TEE ESRAE  APHITN tinyplay | alsa utils fs io trace Audacity Adobe Audition
1 |
r r A ] 8 ] (—__L__j
aplay arecord amixer alsaloop procfs sysfs systrace  ftrace

I 3-1 Debug Tool

3.1 AN AR

3.1 THE

MR EEDL, 4560 R TN TAE B IER . RK 3#fiiA 10 domainf) LT & & A IC B —
#, CODEC i i\ 25 i {1 HEL 2 15 15 5 MK

~fl: RV1126 EVB, RKS817 $#4F 12S0 |, CODEC T.4E 1.8vs JiFHZR MBI BE R 1.8v, W& 3-2

Ul000Jd

RV1126/1109

BGA409 58RO0X58R00X42R69 S
p— —

I2S/PDM/ACODEC/I2C

1250 SCLR_TX M0 ECODEC. DAC CIX GET03 D0 d
1250 SCLR RX M0 POM CLKI M0 ACODEC ADC CLK GET03 DI d
TI50 MCLR M0 GET03 D2 d
TI50 _LECK TX 10 ACODEC DAC SYNC  AUDEWM L M1 AUDDSHM LN GE103 D3 d
TO50 LHCK R 10 POM CLK0 M0 ACODEC ADC SYRC GET03 Da 4
12807500010 BCODEC DAC DATAK AUDEWH K M1 AUDDSM LE  GEIO3 D5 d
T28078DI0 10 POM 5010 M0~ ACODEC DAC DATAL GETO3 D6 d
T280TSD01 5013 MU T FON SDT3 M0 ACODEC ADC DATA GETO3 D7 d
T280 5DG2 5017 MU | PON S0TZ M0 T2C4 3CL MI AUDEWA T MU RUDDSM KN GETOZ A0 4]
T280 SD03_ SDIL MO | PDM SDIL MO i2C4 SDA ML RUDPWM E M0 AUDDSM Kb GP104 AL d

VCCIO7 VDD Tl:—OVCCIO77VDD

3-212S 10 it

ARG DTS %)W domain FIECE N 1.8v, W1 FFws:

&pmu_io domains {

status = "okay":;

vccio7-supply = <&vcc 1v8>;
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Note: I SREARAL BRI AL E A —50, ATBg o e g, O ARk .
3.1.2 R B

fE ARSI AR S WP A . TERPR, 1EE, HE, jitterfS 2 HFF S OITE (t
e HTAREIE N33y, TSERR 55 R A2, SECREASIEEE, JFR W RERBIMERIR, B0
XFHBAT R, BE P ST E A IERSE) o SRS RIER(E S, 4585 Bdipattern, MBETEH 7047
Hdls AT ARZ DM R B IR, A il B I R B (Bedn: Wi ibeia) CLK 2 547 B
FERED

313155 RESR

FAERURE BOY,  BenTr s, =M BRI ADC I, AR S AR A A R SR,
ADC AR FH P45,

3.1.4 AP AL

CODEC sl il A A, Ay 055, MERLE Sits, EWi, SRR, si&EH
.

3.2 R4

3.2.1 procfs

B proc fs A RiEMETH

# 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 pcmC7D1lp
controlCO pcmCODOC pcmC7D0c  pcmC7Dlc timer

3.2.2 clk summary

AU E A B, A BB E IR

AN A 250 melk AR, PLRCEFTZER pll, £55: melk v 12288000 Hz, pll YA cpll
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cat /sys/kernel/debug/clk/clk summary | egrep "i2sO|pll"

pll cpll 1 1 0 500000000
cpll 5 10 0 500000000
mclk 1250 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

323 FHA

3.23.1i0 5%

Wit o Y BEBUEAFFA GEH SOC HAMENW) » RO H FMHIANE DU TR,

# cat /proc/iomem | grep iZ2s

f£800000-££800f£ff : 12s@f£800000

#

# 1o -4 -1 0x40 0xff800000

££800000: 7200000f 004e000f 10003f3f 00000010
££800010: 000£0110 01£00000 00000000 00000003
££800020: 00000000 00000000 00000000 0000001f
££800030: 00003eff 00003eff 00000303 20150001

3.2.3.2 regmap

IS regmap T REFFAE (A .

# 1s /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: f£f
lc: 00
1d: 00
le: 02

1f: 00


af://n909
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Note: regmap %7 cache WL, MA@ io fr 2 BB T A, regmap 7 s AR E 1) 547
2, BRAERSR AT A7 A W BN volatile B regmap cache [

N P regmap cache, 21 B IE A 2 A7 2HE

# cd /sys/kernel/debug/regmap/f£800000.12s/
# cat registers /* dump register by regmap */
00: 7200000f

04: 004e000f

08: 10003f3f

Oc: XXXXXXXX

10: 000f0010

14: 01£00000

18: XXXXXXXX

lc: 00000000

20: XXXXXXXX

24 XXXXXXXX

2C: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

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

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

££800010: 000£f0010 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

2Cc: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# echo N > cache only

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

# echo Y > cache bypass

[148834.760274] rockchip-i2s-tdm f£800000.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

BT i2¢ tool BHEBIL codec T AF2s (EH i2¢ KA codec %) , Ale codec T IAAL & UL K TA1E
WA

3.2.3.3.1 i2cdetect

A i2c M %

Usage: i2cdetect [-y] [-a] [-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.

s A 200 Ak B

# i2cdetect -y O
o 1 2 3 4 5 6 7 8 9 a b c¢c d e f

00: e e Ml Dl ol ol ol ol ol ol ol oo
IO o oo oo oo oo oo oo oo oo co oo oo oo oo oo oo
208 U == == == == == o= oo oo oS oo oo oo o= oo oo
0 oo oo oo oo oo Co o co ce oo oo o oo oo oo oo
402 —= == —— —m m— m o m e o
502 —— —— —— —— m— — ol — M Mmoo

60. U

70: == == == m= = —m - -

3.2.3.3.2 i2cdump

dump B [ T AT 7 A7 4%

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

b (byte, default)
w (word)
W (word on even register addresses)

i (I2C block)

(
(
(

s (SMBus block)
(
(consecutive byte)

©
Append p for SMBus PEC
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Rl A i2¢0 MR R k817 (iE4SHhtl: 0x20) HIZFFESS, Hdh 0x12 ~ 0x4f A codec ZF {758,

# i2cdump -f -y 0 0x20 b

0 1 2 3 4 5 6 7 8 9 a b c¢c d e f£f
00: 03 35 18 10 08 17 04 00 00 00 01 01 00 80 02 00
10: 00 00 03 f£4 00 f£ff 00 40 48 00 00 £f 00 00 02 0O
20: 00 00 00 0O f£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 f£8
60: f£ff £8 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 £9 00 00 00 00
80: 00 00 00O OO 00 00 0O OO OO 00 00 OO OO 00 00 0O
90: 60 81 d5 7f fb df ca 81 d2 f£f 00 00 00 00 00 00
a0: 00 00 00 00 8 00 OO 0O 00 OO OO 00 00 00 00 00
b0: 00 Of 0f 0f 0f ad Oe ff ff 00 64 18 18 64 12 18
cO: 64 00 00 64 62 62 64 ff ff ff ff £f 08 08 30 30
d0: 08 08 30 30 30 30 18 14 58 58 6¢c 6c 6¢ 6¢ 0b 33
e0: 00 00 00 55 a2 c8 c5 40 00 ff 22 03 0Oa 80 94 0b
f0: cO 8c a0 40 18 10 00 86 00 dc 00 ff 00 ff 60 00

3.2.3.3.3 i2cset

B A AR AT AR

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

I2CBUS is an integer or an I2C bus name

ADDRESS is an integer (0x03 - 0x77)

MODE is one of:
(byte, no value)
(byte data, default)
(word data)
(I2C block data)
(SMBus block data)
Append p for SMBus PEC

R AEER k817 B 0x12 ZH1ERS, KHEZCHNO

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

Value 0x00 written, readback matched

3.2.3.3.4 i2cget

A A AT A

Usage: i2cget [-f] [-y] 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:
b (read byte data, default)
w (read word data)
c (write byte/read byte)
Append p for SMBus PEC
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il A k817 1) 0x12 FF A7 4%

# i2cget -f -y 0 0x20 0x1l2 b
0x00

L IEEVE Wi2c-tools B J7 X #4: i2c-tools

3.2.4 alsa-utils

RK Linux SDK #5F¢ alsa-utils . £

3.2.4.1 aplay

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

=la, ==la@lP 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 (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


https://www.mankier.com/package/i2c-tools
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ZNiE

--use-strftime
——dump-hw-params

--fatal-errors

apply the strftime facility to the
dump hw params of the device

treat all errors as fatal

IR0 FRI 48K SRAEAR 2PIH 16 A7 (15 Hde

output file name

aplay -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f sl6 le

/dev/zero

3.2.4.2 arecord

Usage: arecord [OPTION].

_h’

-3,
-R,

--help
—--version
--list-devices
--list-pcms
--device=NAME
-—quiet
--file-type TYPE
--channels=#
-—-format=FORMAT
--rate=#
-—duration=#
-—samples=#
--mmap
—--nonblock
--period-time=#
-—buffer-time=#
--period-size=#
--buffer-size=#
--avail-min=#

--start-delay=#

--stop-delay=#
--verbose
—--vumeter=TYPE
—--separate-channels
--interactive
—--chmap=chl,ch2, ..
--disable-resample
--disable-channels
--disable-format
—--disable-softvol
--test-position

-—test-coef=#

-—test-nowait

--max-file-time=#

—--process—-id-file
--use-strftime
——dump-hw-params

--fatal-errors

oo [IFIIER] oo .

help

print current version

list all soundcards and digital audio devices

list device names

select PCM by name

quiet mode

file type (voc, wav, raw or au)
channels

sample format (case insensitive)
sample rate

interrupt after # seconds

interrupt after # samples per channel

mmap stream

nonblocking mode

distance between interrupts is # microseconds

buffer duration is # microseconds

distance between interrupts is # frames

buffer duration is # frames

min available space for wakeup is # microseconds

delay for automatic PCM start is #

(relative to buffer size if <= 0)

microseconds

delay for automatic PCM stop is # microseconds from xrun

show PCM structure and setup (accumulative)

enable VU meter (TYPE: mono or stereo)

one file for each channel

allow interactive operation from stdin

Give the channel map to override or follow

disable automatic rate resample

disable automatic channel conversions

disable automatic format conversions

disable software volume control (softvol)

test ring buffer position

test coefficient for ring buffer position (default 8)

expression for validation is: coef
do not wait for ring buffer - eats
start another output file when the
for this many seconds

write the process ID here

apply the strftime facility to the
dump hw params of the device

treat all errors as fatal

* (buffer size / 2)
whole CPU

old file has recorded

output file name
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Bl I RO SR 16k SREEFR 87 IE 32 £ H)E AH

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

P 18 1 T8 T AT R R 52 IR loopback DIRE, 7 M IREN AN FE AR .
Bl FEARO S > R R

# arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f sl6_le
-t raw | aplay -D hw:1,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f

sl6 le -t raw

3.2.4.4 amixer

4] codec WIBHIIEEEH I, 454 codec FMMIZMFHFNE (Lhim B 3-2 RK3308 codec) SLILH At 1
B, &R,

MICBIAS] [MICBIASLY

signal slck

\,/\'
y ADCS8 - MICBIAS2 MIC -

sanal aldd
\{
ALC ADC7
MICNT / ¢
sanal alas

MICP6 - o
IC %— ADC6 | Digital
AMICNG | &
ol alct

MICPS
| %_ ADCs )  Interface CTRL
MICNS

aaned alot
MICP4

MICPS

MICKNS

MICP?

Y

=

|

=
0

Lyien

sana aldd

MICP3

ADC3

HEADPHONE | HPDET

] 1 DETECTOR
LINE? sanal alc?

MICNG

VA
¥
o

W
4

sl alcl

=

AVDDH
MICP2 X2 AL ADC2 AVDD
MIC AVDD

MICND Power Ve

MICPI

/— Management
MICNI

MIXI ADCI L AGND |
LINE] AGND

3-2 RK3308 codec

\B(
i

Usage: amixer <options> [command]
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Available options:
-h,--help this help
-c,--card N select the card

-D,--device N select the device, default 'default'

-d, ——debug debug mode

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

-i,--inactive show also inactive controls

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

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

Available commands:

scontrols show all mixer simple controls

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

sget sID get contents for one mixer simple control

controls show all controls for given card

contents show contents of all controls for given card

cset cID P set control contents for one control

cget cID get control contents for one control

Al Bl R controls, REIRTACE S D) 2] 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'
; Ttem #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

SCRF AT B R R B
SCRF BRI B E] 2
EESREPLIVE P S

o 37 #F mixer controls & [f1]

Usage: alsaloop [OPTION]...

=la, ==la@ P help

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

-C,--cdevice capture device

-X,--pctl playback ctl device

=¥, ==cE&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)

=8, ==8Vne sync mode (O=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 IDROSS 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 Sl6 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
Ul8_3LE Ul8_3BE G723 24 G723_24 1B G723_40 G723_40_1B DSD_U8 DSD_Ulé6_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:
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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
Al RO B E UE L A R RS, R ECR A S 1 (BN s KA RO
alsaloop -C hw:0,0 -P hw:1,0 -t 10000 -A 3 -S 1 -b -v

Note:

R AE RO LR B IEAE C(Ebdn, F— 0SC) , MAMNFAERL BFREERE, WEERON
UAC (WHRIETF PC) , FRIANRG TR (NEPRIET &) , FOANEEAR, BEER R R,
R BRR 2, SEWTE . A TR EEEAME Can: ek b SRR S i M (e 00
B PP

3.2.5 tiny-alsa

RK Android SDK FREC tiny-alsa T.H .

3.2.5.1 tinypcminfo

B A RCRFIRAER, g, AEHE.
Usage: tinypcminfo [-D card] [-d device]
/IR

# tinypcminfo -D 0

Info for card 0, device O0:

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
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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

3.2.5.2 tinyplay

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

A FEBOKO A

# 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]

Bl Ad Tk SRAE AR SR A A0

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

3.2.5.4 tinymix

¥t codec WESHJEEETF R, FTEIEHIE. MERZEFT amixer

usage: tinymix [-D card]

P T Mono J8 B& 5%
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# 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

35 B I buffer empty [IF%, fili % underrun; 2435405 buffer full B, % overrun; P& K
N xrun. EURERTE B, BTA buffer BT VAR AT BEAR xrune A/NTTHEIA N xrun.

3.2.6.1 xrun kmsg

1, {#fs XRUN CONFIG

CONFIG SND DEBUG
CONFIG_SND_PCM XRUN DEBUG
CONFIG_SND VERBOSE PROCFS

xrun PHIRIFR AR R 3-1 fros, WERFGESCREIrA IS, BUMIRIT

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 HRTFR
2, fHEERE RO B A IITE xrun TR R

# echo 7 > /proc/asound/card0/pcmOp/xrun_debug
3, H43EAN dma ringbuffer empty B, 2L log Z56I 40T -

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 [<b010b9%9a8>] (show stack+0x10/0x14)
[<b010b%a8>] (show stack) from [<b0850b58>] (dump stack+0x90/0xa4)
[<b0850b58>] (dump stack) from [<b06a39c4>] (_ snd pcm xrun+0xa0/0x114)
[<b06a39c4>] ( snd pcm xrun) from [<b069dac4d>] (snd_pcm_stop_xrun+0x64/Ox68)
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[<b069dac4>] (snd pcm stop xrun) from [<b0695c4c>]
(snd_info_text_entry_release+0x34/Ox7c)

[<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+Ox88/Oxlc4)
[<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/Ox20)

3.2.6.2 xrun ftrace

B 7 A% log BIREE S, xrun B trace event $& 4 TR HFIMAE S, Hll: hwptr, applptr¥s. %%
O T EAFBE N AZ trace debug. alsa SZ I P #Ztrace event Q13 3-2 fTzR:

Trace Event Description
snd_pcm:applptr N F B SR
snd_pcm:hw_ptr_error dma ¥8EF
snd_pcm:xrun Xrun
snd_pcm:hwptr dma a5

1, {fift FTRACE CONFIG

CONFIG_FUNCTION TRACER
CONFIG_FUNCTION GRAPH TRACER
CONFIG_STACK TRACER
CONFIG_DYNAMIC FTRACE

2, Ja Gk BeE

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

3, fHREFE M trace event, P LLSMIT buffer 4273 AIVH 2 #H PRI B S5 E, 5 (8 AL 1)

cd /sys/kernel/debug/tracing
echo "snd pcm:applptr" >> set event
echo "snd pcm:hwptr" >> set event

echo "snd pcm:xrun" >> set event

4= oH # oW

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
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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/subO: prev=384, curr=392, avail=0, period=128,
buf=256

178.115176: hwptr: pcmCODOp/sub0: IRQ: pos=0, o0ld=136, base=0, period=128,
buf=256

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

178.115321: hwptr: pcmCODOp/sub0: POS: pos=8, 0ld=256, base=256, period=128,
buf=256

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

HZIEEVE WL TS kernel/Documentation/trace/*
3.2.6.3 trace-cmd

trace-cmd A& ftrace PIRTNHNH, Wit T ftrace FIERIES IR, G0 Fwfi:

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

# trace-cmd report
B2 DREVE L 77 30 trace-cmd
3.2.6.4 KernelShark
KernelShark #& trace-cmd ¥ T35 M, 4 trace-emd ISR AL 2. 1ES % 7 CkY: KernelShark
33PC TH

Audacity 1 Audition #5/& PC “F & &4 Hrab 3 TR, wH T/ramim @, thn: B, JEg, &
B, fEATIE.

4. FAQ

4.1 SR EOXFER

&% Rockchip MR E PLR i Pt o



af://n1047
https://trace-cmd.org/
af://n1051
https://kernelshark.org/
af://n1053
af://n1055
af://n1056

4.2 7= REM R

o HRARE SR INSE] BN R IR BN EC B Y iR R St
o R4 kmsg ENZJRE: DAI, CODEC 5(# Machine, LTI log &7~ DAL ARiEM

[ 0.584114] rk-multicodecs vad-sound: ASoC: CPU DAI (null) not registered
o DAI fail: 4 DMA BIEZREA LN, T DAIEM KM, KA H DMA B, FREIA

e CODEC fail: f#/H JiJ11 % F1 =) 25 MlE CODEC B &, Wil Bl-d i2c-tools A i2¢ B4 IBAE &
HIEH

4.3 T HE

o HRIAEAIE Ny JEERE SO

o f§FH aplay BU# tinyplay #E78, E AL AR R AAE T P A0 2 WIS

o FEMERF10FP LA BB Z RN /O error [A] #R

o ffif amixer B{F# tinymix ¥ & CODEC W # DAC @& GBI H, TELATHS

o BE LfdBiE, WMASHTFMEE CODEC FMulILE 25 IEM: IOMUX, DAI, CODEC.

o MR JUAEE A s R, AP, HdE. BARE, BEIEE, HUR4& EAEE; W&
CODEC iz Bl 15 52 M 1B, W& PA fRE gpio HL°F, &4 e o in] 1

4.4 IR E

o M aplay B0 tinyplay #&IK 1k0 FHOCAT

o R il At RS H ) IESZ R A IEH, 2 B TR A

o A BBl HBNINAS, WS CODEC & i amuk e, X L br MR S 2 7 A0 7%
o BPIGE LI NKAMT A

A B R 1KO N

o i arccord B(F# tinycap R, EALIERE KA ASELNEZS

o SEEERII0FLL ERIARZ TN VO error 7]

o ffif amixer B{F tinymix £ CODEC W& ADC i@ &G, TELANHS

o BE T{riWE, BACSH FMsE CODEC FMafiilAl & 275 EH: IOMUX, DAI, CODEC.

o fEFH JUH1GC RN ks MR, BPER, Edi. SAEIE, BPEPER, R FABEOE; WE
CODEC i/t iiij BRI NAG T A2 T IEH, B8 A7 1] #3 A

4.6 R ERE

o CODEC yfii i {5 2 A48 AR 1K0 P EHN

o f¥fH arecord B tincap K&, I loopback ¥, A oy W, siE@ pC LA A
o B BT BIIE AT, A5 loopback YT, X ELABAR A s & 5 AR

o BRI GINKILHIT A



af://n1058
af://n1069
af://n1083
af://n1093
af://n1107

4.7 FEER T R E TS

o W& clk summary FIAR 4 (MCLK, BCLK, LRCK) &7 A

o R U A BN BIME S R S UHER

o fHFH PC LI SRS S, @ BIEBE WS 8, BB R N
o fEFH M dump O R EE BN EOE E 7 E R lE HE n

4.8 IR MW &

o HUEEVERIWIE MEUEE KAET RBERASH, . UAC SR, BT EEMNHT R, PSS
WA R KA I Bl AP 1, B I TR HERS I SR AR R 22 o 22K ] j ] i i
o buffer i FAIACEE 7 5 B2 FEGUERERIB &, 4% . w#Id xrun profiling 24T Al

A

4.9 %

SlARAE MR 2, 40 9128 T e A 75

o THIABTEME SR T UER, R jitter IR, L, XFT HDA &4, jitter /NT 0.5 nso

o THIANT P EREH BRI, Rl RALEAREAETEEBEEN, WREIER, S8R R AR
B, SEEFHIAE. RK T4 1 I0E%& Smitter fil Rk #3ThaE CCRFBHIEE RS A FM, L
RVI1126 b , AT RAARCIERR B Mo el TR B LB 5 350 2% 7 1) A

e T\ CODEC HiJEAIH 15700, CODEC X HL Vs A5 BURE, AT AT AR 2k HL U B ) i 75 0 5 3
CODECTERE T F#, JRMEIE R, HIRE.

o TR 2550 WL R H SRR S

o RIEMLE PCB AR, HEAM: A RIE.

4.10 XRUN

W% xrun Z 1 xrun profiling ZHT, WF 7% HAth 3B A

o N 2 LR mAE, PR RS EHUCEZERE, ORI EOE A8 T AT

o RGUMENM, i@IT systrace B ftrace INEL /34T

o (P10 FHZE, SEEIELHFHZE, (F/H ram &M (Lhln: /devizero) BEATHERL, 1) A2 75 H
VS

o BFBIRMAMEN, SEEPEHFEEI, PSRN R e S, R

4.11 1I/0O error

FEHGR 1080 B _ETema B (4% log 3TE: playback/capture write error (DMA or IRQ trouble?

o BT Zi{7 4% Aif) DAL ¥ 3% FIFO COUNT#H 748, &1 C&F ILiH

o T procfs BFE dma PR EEH: cat /proc/interrupts | grep dma

o EIT A7 AE A DMA % channel status 75 /7% (ASHIbE: 0x100) &7 FH 1510

o DAI LAET slave I, iEWHIRINRINBHTE DAL BB dy A AR ER 0, W RTCVELRIE, TEIRFFH
I
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