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1. HEAR

1.1 Rockchip &%k

A/NERA RK F BRI IRE, 5% 1-1 Fow:


af://n89
af://n90

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

%% 1-1 Rockchip Audio £#%:




1.2 DAI

AT EEHNA RK V& B S S E

1.2.1 12S

RK “F-EHPIM 125 f27iles: 125 1 12S-TDM, 128 f2#ilaR 32 HF 125, PCM WM 12S-TDM il # 324F 128,
PCM, TDM M¥

1.2.1.1 12S ¥l #Y Features

o FF 8 IE I12S tHX: standard, left justified, right justified
o Z¥F stereo PCM /M early, late 1, late 2, late 3

o XFF mastersslave B3, (RIS N T TX/RX 24

o UFF 8k ~ 192k RFER, 384k RAER

o ¥ 16 ~ 32 bits %

5 MSB/LSB f&3X

SCF IR AL TR B

o TR IR

Note:

o 384k RAERFEDHEE clk, 7] M MCLK PIN S AN EFEE clk 50 %A slave FEZ
e AN+ mono PCM, UIHFHNK, FIEFH stereo PCM &% mono PCM, B EHEILE slot 0
o INEIHMERN T RIR ARG R BN, Fean UAC, BE# LIRS, 2% S0k i

1.2.1.2 12S-TDM #%i}il| 2% Features

PR T S 125 FEHIARAITIREZ Ah, 12S-TDM f2H a8t SCHF 4 N 2E -

o 7#F 8 slots TDM PCM 3 : normal, left shift mode[0~3]

o X FF 8 slots TDM 12S ¥4 : normal, left justified, right justified

SCHF slot 2 BERTAC: 16 ~ 32 bits

¥ data line 2MLEf, RJEEMLT data line 5 path HYEF

XFF TXRX 8, SN B, RISCRPMSZ SRR 798, #HX
X TX/RX AP, =0

¥ #f PCM FSYNC FEERIBL: [1~7] sclk cycle BY, one channel block

FF# 12S FSYNC % JEA]EL:  half frame / whole frame

Note:

o slot T HEECE

o TDM I2S KMitX\R, RIZHF 16 FHIEEH

o TDM HSCF, {Uf#EH path-0, A AYTEEIZESZRY PIN 58 AX M, 5@ data line E&HRLET |
path-0
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1.2.1.3 RK RFH 128 ZHFl#

W 1-2 FiR:
Chip 12S 12S-TDM
PX30/RK3326 12S1_2CH, 12S2_2CH 12S0_8CH
RK1808 1281 12S0
RK3036 1250
RK3066 1250, 12S1, 1252
RK312X 12S_8CH, 12S_2CH
RK3188 1250
RK3288 12S0
RK322X 1250, 1251, 1252
RK3308 12S_2CH_0, 12S_2CH_1 12S_8CH_0, 12S_8CH_1, 12S_8CH_2, 12S_8CH_3
RK3328 1250, 1251, 12S2
RK3368 12S_8CH, 12S_2CH
RK3399 1250, 1251, 1252
RK3568/RK3566 12S0_8CH, 12S1_8CH, 12S2_2CH, 12S3_2CH
RV1108 1250, 1251, 12S2
RV1126/RV1109 12S1_2CH, 12S2_2CH 12S0_8CH

7 1-2 RK RAIEF 128 S7H:5513%

1.2.2 PDM

1.2.2.1 PDM #Eilill3$ Features

RK 532§ PDM W AR T 83F ADC, E1K Features g1~ :

 Z¥F master mode only

o ZHF B8 MIC [

o SXFF 16 ~ 24 bits %

o SZFF 8~ 48k RAER

o X B

o ZIF EEUEIE: 3.79 Hz, 60 Hz, 243 Hz, 493 Hz
o STHEIFRENITT: X, ARTE

o FF data line MLES

o XHF INPRAEAL AR

o SZHF IHERRME

Note:
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o FREXTFOON TALFE R T 16 bits HUREIK, KT16 bits ARG, BdEi% word 7, ERIMEALLHO
o INPIRMER T FIRRFRIN B, [hdl UAC, EAMEASMARRE], =% S il &5
o data line WU IIRETE RV1126 S SHEH A A S8 RV1126/RV1109, RK3568/RK3566...

1.2.2.2 RK 25 PDM 2 H#513%

a5k 1-3 flR:
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 \'21
RK3568/RK3566 PDM 8 V3
RV1126/RV1109 PDM 8 V3

7 1-3RK R&5I:55 4 PDM 55113

kA A
Version Description
Vi 1, PRI, XN EEP: 2.048/2.822/3.072 MHz,
v 1, Hr/ NI
2, HTHETEMEN TR,
BUG FIX:
1, {B1E HPF {HEEIEM R, BIAGSIREREIT 0db N, FFSA0H R,
2, BIEI@HE NS —8ERE, FrhRAE T8GR /N F 0.1 db,
V3 3, BIEIRS A,
Features:
1, FTHGRIIFERE R, XM A 1.024/1.411/1.536 MHz,
2, FiEEMERERIES, X RAE 4.096/5.644/6.144 MHz,
% 1-4 PDM hARHER
1.2.3 DCODEC

RK F-& X FHT CODEC £, RINESZ RN AV CODEC, [hil RK812, HE ke
CODEC,

HON, g TAET DSM AR, algREISMER PA, THE B B TR oK, TR A,

o Z¥F3MIE ADC
o ¥ stereo DAC
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XFE TR RO SR B SRR AN,
XFE FEP R BRI & RAE R LA,
5 PGA / ALC

¢ DSM fith, HIX PA

XFF EEE

1.2.4 VAD

TEEIEMERCI (Voice Activity Detection), VAD 2K B DAT WUEE, EGH 4, IREIFIXEER,
fil 2y, WARERS, REIEHEERRENE 1-1 FiR:

- pemi 1=
"‘l—‘ ‘Gl.‘.'h
WAKE UP
SWITCH
ST VAD
1
|
0
I
BUS DMAC
[ ]
-
&
o
R4

R

BUS
1-1 RK VAD %R

1. RGUAKERES, DAI-> VAD -> SRAM fR¥F T, VAD FFEefizIEdE, T8I, M HY S, B
JETFETESRAM &R Buffer H1,

2. VAD Al £ /s & i WU EIER:, oA IiEE CPU, CPU X[l VAD, VAD XU, %@ Es)
PI#tDMACER, Rl: DAI-> DMAC -> DDR -> CPU FrifE % & 1%,

3. CPU ¥ SRAM H I EHETCEEE RIS & Buffer 1, FHEAAIEN F P A&ZEH,

4. MREESS, ASR P25 SEERAI BRI M AL, SRR,

1.2.5 SPDIF
RK ¥ 3 FF SPDIF Transmitter #% [}, F#AlHY, RK3308 if3Z## SPDIF Receiver,

o ZHF 16 ~ 24 bits [ H
o KEE 192k SREER
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e ZF¥F stereo uncompressed audio, B[l LPCM
o %$F5.1/7.1 compressed audio, Ft4M: DD, DD+
o Z¥¥F Optical, Coaxial

Note:

o 192k RAEFH AR, TEAIESRF 192k [ Optical #5#F

1.3 Combo DAI

RK V& XHHER DAT HEEA, 20 DAT A5 Combo DAI, 40 1-2 ffiR:

)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
/I

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

[
I
|
|
I
|
I
|
|
|
|
I
I
|
|
|
|
I
|
I
I
|
I
|
1

-

& 1-2 Combo DAI

2. Audio s %
ARETIR RK BB FFEN, W& IR,
2.1 i RILEA IR

AN RREEAN K, W 2-1 foR:
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rk

third part
i2s-tdm 2

hdmi

) dp

i2s digital
pcm

pdm

spdif

sound card

general simple

multi-codec ) pI330
machine dmaengine

multi-streaming custom dwdma

& 2-1 ALSA A EHyAY

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

WHEBOT, ETRMK SDK II—DE &, (NFREBHEEERS codec KANENR], PRGN FAREDR
Bl machine 3%, UL Machine 9XA % FH5,

2.2 fXh% i

(NECLEINE e I NTne

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

TTTTTTTTTTTTTTTITITTTTTT

rockchip_spdif.c /* spdif tx dai driver */

rockchip_spdifrx.c /* spdif rx dai driver */

rockchip_vad.c /* voice activity detection driver */

vad_preprocess_armé4.S /* vad preprocess algorithm for armé4 */

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

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

— hdac_hdmi.c

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

— rk1000_codec.c

— rk312x_codec.c /* internal codec */

— rk3228_codec.c /* internal codec */

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

— rk3328_codec.c /* internal codec */

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

L— rk_codec_digital.c /* 1link with external analog part, e.g. rk81i2. */

2.3 DAI KN &

KA SDK B DAL MIKBIEB L2, TR H o RHE I 477 S s A4 e PR R S
2.3.112S

2.3.1.1 WrsU N &

g% B J@Id Machine Driver @At DTS, AJ5VEM set_fmt API & EIFHI2sAIPMNAE R, Simple
Card 152 Simple Card E 15,

2.3.1.2 master / slave %8

master / slave 1% J&)T Machine Driver fl#H7 DTS, #AJG VA set_fmt API B HIZSHI %R, Simple
Card 1§28 Simple Card E 15,

2.3.1.3 PP S AH B EL

IR AH 83T Machine Driver f##t DTS, ZR/5IAH set_fmt APT BB HIERAIIF G, Simple
Card TEZ [ Simple Card E 7,

2.3.1.4 belk-fs ¥ E
Property Value Description
rockchip,bclk-fs int BRINEILTR, belk NRAER 6415

R belk SRAERA3215

&i2s0 {
rockchip, bclk-fs = <32>;
3
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2.3.1.5 Fifa I PR s B

Property Value Description

rockchip,mclk- TREEAEER R, HSCRRI PR, BRI SR S
) boolean i

calibrate G =

2.3.1.6 Hfth

Property Value Description

rockchip,no-dmaengine boolean AGEE dmaengine, BEARHEHZM Combo DAL XA %

rockchip,playback-only boolean HHHERE, UEM TX DMA

rockchip,capture-only boolean HFesrEYiaE, {E RX DMA

B ZIRETEWLNAZ SRS kernel/Documentation/devicetree/bindings/sound/rockchip-i2s.txt

2.3.2 12S-TDM

BR T SCHE 128 £ TIREZ Ab, 12S-TDM $athl s i S HEan R Uk

2.3.2.1 TX/RX It g i
Property Value Description
rockchip,clk-trcm 0 TX/RX BHEMNr, HHSERE, 10 _EBHHN 5
rockchip,clk-trem 1 TX/RX FHFED, H= TX WIS, 10 LR1E TX B
rockchip,clk-trem 2 TX/RX BRI, HZRX AR, 10 LA RX HRH

B R E NI TX I

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

3

2.3.2.2 data line 2 WL % &

T2 data line, ECEX N B MHIEIE A EF,

property value Description
rockchip,i2s-tx-route <int int int int> IRINNIER: SDOO0 | SDO1 | SDO2 | SDO3

rockchip,i2s-rx-route <int int int int> FRIANIEF: SDIO| SDI1 | SDI2 | SDI3
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A JERGE IEIF N < SDO3 | SDO2 | SDO1 | SDO0" HEF|

&i2s0 {
rockchip,i2s-tx-route = <3 2 1 0>;
+
2.3.2.3 TDM PN B
property value Description
rockchip,tdm-fsync-half- bool TDM 128 #50F, i SR miFnmitg =X, BN
oolean
frame i

N/ IHIE S UL 520

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

3

2.3.2.4 TDM slot Z5i%H
IR E LI set_tdm_slot 21, Machine Driver f#HT DTS B, ARG set_tdm_slot API & &%l 28

XN 24, Simple Card IESH8 Simple Card F7,

B ZIRETE WNAZ SRS kernel/Documentation/devicetree/bindings/sound/rockchip,i2s-tdm.txt

2.3.3 PDM

2.3.3.1 data line WLt &

TEEPT (TR data line, BCEX N BB IEFE EIF,

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

R SRE A ERF N « SDI3 | SDI2 | SDI1 | SDI0" HE%]

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

}i

2.3.3.2 S RGN P e B
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Property Value Description

rockchip,mclk- bool TREEAEER PP, HSCRR M, BRI SIR S i
oolean o
calibrate AME
2.3.3.3 Hith
Property Value Description
rockchip,no-dmaengine boolean AGP7E dmaengine, BEAREHZE Combo DAT A%

B ZINREIEWNAZ SRS kernel/Documentation/devicetree/bindings/sound/rockchip,pdm.txt

2.3.4 DCODEC
2.3.4.1 PP BV E
Property Value Description
rockchip,clk-sync-mode boolean NI PR, B ADC/DAC Bz

B RE NN RS, = ADC R

&dig_acodec {
rockchip, clk-sync-mode;

+i

2.3.4.2 DSM it i s &
Property Value Description
rockchip,pwm-output-mode boolean AME RC, HIX PA

Rl % E R DSM PWM i, TOMUX Uity PWM 2 73t

&dig_acodec {
rockchip, pwm-output-mode;
pinctrl-names = "default";
pinctrl-0 = <&audiopwmoutdiff_pins>;

}

WEFSHUNE 2-2 FiR:
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Output MAX 3W ,4ohm
BLM1BEGB01SN1

PWM OUT

est position is reserved for
ing AP instrument to form test loop

2-2 DSM PWM OUT &# [&]

2 IhRETE NI SIRY: kernel/Documentation/devicetree/bindings/sound/rockchip,codec-digital.txt

2.3.5 VAD

2.3.5.1 IRV E
Property Value Description
rockchip,audio-src phandle BB T HE S R A S AR

MTFEERMATE WK H T DAL, ARBGSA SR SIRAR, 1 NMRATR:

B g

RK1808 1250, 12S1, PDM

RK3308 12S_8CH_0, I2S_8CH_1, 12S_8CH_2, I2S_8CH_3, PDM_8CH
RK3568/RK3566 12S1_8CH, 1252_2CH, I12S3_2CH

Hl: RK3308 | VAD {#ifl PDM_8CH [%1135 1E &4k

&vad {
rockchip,audio-src = <&pdm_8ch>;
3
2.3.5.2 K 7H 38 3 B
Property Value Description
rockchip,det-channel int REBTRNNEE, BRIAFIEO

~F: RK3308 _ VAD {# ] FEFIIZE 2 VE Rk B
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&vad {
rockchip,det-channel = <2>;

3

2.3.5.3 IR iR A
Property Value Description
rockchip,mode 0 VAD fNEEEE S G A FFER A S M
rockchip,mode 1 VAD iR /5 RIFF 462 17 S A s
rockchip,mode 2 VAD I&AF B

Tl: RK3308 | VAD i A1

&vad {
rockchip, mode = <1>;

}i
Note:

N THRIG ASR M HIREISBSe BRI E e, EIMNERRIRL, RAAREBIRFIET stam BITEER bufer
H, VAD MERSUS, 4 sram FIRIFEI S AR, IR0 BB B AR E .

2.3.5.4 AT R/NBEE
Property Value Description
rockchip,buffer-time- - BE VAD A7 R/, R/NET: RAER * 158 * fHE * I
in N
ms 518

Rl RIFIRE 100 ms, 16k 16bits 8ch 25£F R4 204800 bytes

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

3
Note: ZZ1FAK, S[ASFEH KEH ASR MM Latency, HZRS: sram HIR, EEEEE, JHRERE R "R

e SRR, R AF R/ NRER S5 “MulE-> NI HE INTRIRIRT, anIzEt Mg K, ISzt
pay A1

HEZINRETEWNAZ SRS kernel/Documentation/devicetree/bindings/sound/rockchip,vad.txt

2.4 Combo DAI a1 %


af://n586
af://n608
af://n622

2.4.1 sub dai % H

Property Value Description

sub dai, FF4H& K combo dai, sub dai 72 HJEM: “rockchip,no-
dais <phandle>... dmaengine” FBRICHLH) dmaengine, #t—H Combo DAT HEZEIEAEH
Eo

M) ¥4 i2s_8ch_2 F pdm_8ch £H4 A Combo DAI

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

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

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

}

2.4.2 76 JEWL 8 E

Property Value Description
capture,channel-mapping <int..> B sub dai HH THEWFRE HIESE
playback,channel-mapping <int...> B sub dai FH THEREE EEE

B R R R, 8FIESE (679 1E3E + 2R IEMIR)

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

2.4.3 master / slave ¥ B

Property Value Description
bitclock-master <int ...> WERMAINPAY RS, 1R NP, B master
frame-master <int...> BRI PRI, 1FORIBEENER) B master

1: i2s_8ch_2 f1 pdm_8ch ZHE K 8 FHIESRE (AR + ZwifE%!]) |, i2s_8ch_2 RIECLE A master / slave
#i38, ZBIHEH master, pdm A master X,


af://n623
af://n635
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&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>;

3

2 AN i2s HE K 16 ch, — NN master, —/PA slave, AMIBTEFIELTEZNE SR AEITERAY dai JEHE
F|4 slave dai,

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

Y
I3 AN i2s HE R 16 ch, #B4 slave #3X, INBiH codec Wit fit,

&multi-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>;

i

2.4.4 PPN s H B B

Property Value Description
bitclock-inversion <int...> 1 FRRAM AL #P, B BCLK
frame-inversion <int..> 1 JAH mifsksf, Bl LRCK

;3 sub dai R ERERERR

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

3

2.4.5 Sfl

A1 RK3308 PDM [E5IZE + SEAKF ISR + AR S + VAD B

multi_dais: multi-dais {


af://n671
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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>;
rockchip,grf = <&grf>;

}

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

}
&pdm_8ch {
status = "okay";
rockchip, no-dmaengine;
}
vad-sound {
status = "okay";
compatible = "rockchip,multicodecs-card";
rockchip,card-name = "rockchip, rk3308-vad";

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

3

M2: RK3308 SoundBar I12S_8CH_0 + I2S_8CH_1 404 16 /M iEHH

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

3

&i2s_8ch_1 {
#sound-dai-cells = <0>;
rockchip, no-dmaengine;
pinctrl-names = "default";
pinctrl-0 = <&i2s_8ch_1_m0O_sdo0
&i2s_8ch_1_mO_sdol_sdi3
&i2s_8ch_1_mO_sdo2_sdi2
&i2s_8ch_1_mO_sdo3_sdil
&i2s_8ch_1_mO_sdio0>;
}

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

ESEZENEEME 7 XHFS: Linux Sound Subsystem Documentation

2.6 Machine WXz %

2.6.1 Simple Card

Simple Card /& ASoC i F " machine driver, F]SZHREAER e RAVEIN,

2.6.1.1 PRkt &
Property Value Description
simple-audio-card,format string BEDER
Format Description
i2s i2s FRIfERS K
right_j i2s A FFAE X
left_j i2s Ao 55
dsp_a pcm delay 1 bit #%7X
dsp_b pcm no delay #%3%
pdm pdm #&3X

B BN i2s ERTERE

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

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


af://n693
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2.6.1.2 mclk-fs ¥ E

Property Value Description
simple-audio-card,mclk-fs int BRINTEOLTS, mclk ASRAEZRA2560%

R melk RAERA5126%

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>;
3
}

2.6.1.3 master / slave %8

Property Value Description
simple-audio-card,bitclock-master phandle L ER AP RE, BRINET DAT $2 LR

simple-audio-card,frame-master phandle BRI, BONET DAI R4
R~fl: DAT TAET slave #3, CODEC T.fET master 15

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>;
3
master: simple-audio-card,codec {

sound-dai = <&dig_acodec>;

3
+
2.6.1.4 IFERIN R AH B
Property Value Description
simple-audio-card,bitclock-inversion boolean M e, B BCLK

simple-audio-card,frame-inversion boolean SAH i, B LRCK


af://n733
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Rl belk, lIrck [AR S AH

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

2.6.1.5 TDM slot Z4i%% E

Property Value Description
dai-tdm-slot-num int WEHE slot YN
dai-tdm-slot-width int 5 slot FINLBE

A slot fA25EN 32 bits, 87 slot

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

simple-audio-card, mclk-fs = <256>;

simple-audio-card,cpu {
sound-dai = <&i2s_8ch_0>;
dai-tdm-slot-num = <8>;
dai-tdm-slot-width = <32>;

+;

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

+i

}

Note: mclk-fs % T [ slot num ] * [ slot-width ], B HEEEUE,

FELZURETEM A SCARS . kernel/Documentation/devicetree/bindings/sound/simple-card.txt

2.6.1.6 = REIMSEH

1, BHEEESRS codec I3

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


af://n777
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2, fififit CONFIG

CONFIG_SND_SIMPLE_CARD
CONFIG_SND_SOC_ROCKCHIP_I2S
CONFIG_SND_SOC_ROCKCHIP_I2S_TDM
CONFIG_SND_SOC_TAS571X

3, UNN DTS AR

o MRABREEPRERGDL, FEREXS LAY 125 941

&i2s_8ch_1 {

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

pinctrl-0 = <&i2s_8ch_1_mO_sclktx
&i2s_8ch_1_moO_1lrcktx
&i2s_8ch_1_mO_sdo0
&i2s_8ch_1 _mO_mclk>;
}

o IRIBEHIEREN, EXM i2c B0 spi RESIN codec 19 15

&i2c1 {
clock-frequency = <400000>;
status = "okay";

tas5731: tas5731@1a {
#sound-dai-cells = <0>;
compatible = "ti, tas5731";
reg = <0xla>,;
clocks = <&cru SCLK_I2S1_8CH_TX_O0OUT>;
clock-names = "mclk";
pinctrl-names = "default";
pinctrl-0 = <&i2s_8ch_1_m0_mclk>;
pdn-gpios = <&gpio® RK_PA5 GPIO_ACTIVE_LOW>;
reset-gpios = <&gpiol RK_PA1l GPIO_ACTIVE_LOW>;
}
}

o WIFFREREA R R

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



o HINERAIESS

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

Note:

melk BIE <R HERIE BN, X codec FFEMHAINE mclk I, WINFEFHIEHEE mck, AfHH
codec mclk 3k HF RK3308 1 SCLK_I2S1_8CH_TX_OUT,

2.6.2 Multi Codecs Machine Driver

>4 Simple Card AN /£ 73RN, - I35 22455 % B ) Machine Driver, A%/V1i/144 RK #Y Multi Codecs
Machine Dirver, W T 1 DAI X2 CODEC, Z# Combo DAI XM £ CODEC MJ¥75t, &l
2-3 7R

i2s: 2ch <-~\

e 250 combo dai

’
codecs codecs dmics [-=~

’
acodec |€-~

[%] 2-3 Multi Codecs Machine Driver

2.6.2.1 dai / codec %E

Property Value Description
rockchip,cpu phandle WE DATIZE
rockchip,codec phandle... BEEREXHY codecs

;250 _8ch [EIET Y T codec F1 vad

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

3
2.6.2.2 BriUE B E
Property Value Description

rockchip,format string BEEIAE R
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Format Description

i2s i2s FRHERE X

right_j i2s HXFFHE
left_j i2s ZEXFFRE
dsp_a pcm delay 1 bit /&7
dsp_b pcm no delay #& 2
pdm pdm F%5X

T BB i2s EXTFRER

&sound {
rockchip, format = "left_j";

};

2.6.2.3 mclk-fs ¥¢E

Property Value Description
rockchip,mclk-fs int FINELR, melk REER)2566%

R melk RFER 51265

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

3

2.6.2.4 master / slave % &

Property Value Description
rockchip, frame-master phandle WEIR AN, BOAET DA 4R

rockchip,bitclock-master phandle BRI PP RIZE, BROAEOL T DAT $2 AEH

R~l: DAT TAET slave #:X, CODEC T.ET master 53X

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

3


af://n873
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2.6.2.5 ISFRiRHA S bH 138 B

Property Value Description
rockchip,bitclock-inversion boolean S AH AL,
rockchip,frame-inversion boolean SR i,
~M: belk, Irck [FISAH
&sound {
compatible = "rockchip,multicodecs-card";

}

rockchip, bitclock-inversion;
rockchip, frame-inversion;
rockchip,cpu = <&i2s0_8ch>;
rockchip,codec = <&codec>, <&vad>;

2.6.2.6 % Bwait-card-locked

Property

rockchip,wait-card-
locked

Value Description

IDHEEFEEIDZ 5

R BCLK

Rl LRCK

FAFPRFE soundcard AIIDTE MG FFRE T, #FR =i Ailsoundcardfy

Rl 7 24 Aibluetooth-sound{ ¥ M Mcardl, T cardOiF M T 2 5 XY Hiicard A 1.

bluetooth_sound: bluetooth-sound {

}

status = "disabled";
compatible = "rockchip,multicodecs-card";
rockchip,card-name = "rockchip, rk3308-pcm";

rockchip, mclk-fs = <128>;
rockchip,cpu = <&i2s_2ch_0>;
rockchip, codec = <&dummy_codec>;
rockchip, format = "dsp_b";
rockchip,bitclock-inversion = <@>;
rockchip,wait-card-locked = <0>;

2.6.2.7 HAJLFZBEAS DU/ ELH LI VAE EAH SC BE B
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Property Value Description

hp-det-gpio phandle EA UG Mpin, @I FH I RAG I BN LR IEIRES
spk-con-gpio phandle DA\ il pin

hp-con-gpio phandle HA# i pin

io-channels phandle ad oA R E F SR X 53 3/4 R B, DA E 45
poll-interval int adcF AN (R AIRE, #RIN100, HAA7Ems
keyup-threshold-microvolt int adct& L&

play-pause-key phandle X ST BRI AR, AT DURAE R SR e SOt
rockchip,audio-routing string 75 RAY routing

T

gpiol_d5 fIRFE PR AN EALA, gpiol d2fEREEHL , gpiol_d3 &R F-REREMIV,
ade3 RX7p3/4BHA, RN STREEAZe b RIRReE (R4

Headphone X} /es8388 ) LROUT1, ifijdHeadphone Power #fiillgpiol_d2.

Speaker Xf W es8388 [ LROUT2, jfidSpeaker Power $%illgpiol_d3,

LINPUT X V.es8388 ] Main Mic,

es8388_sound: es8388-sound {

RINPUTX i/ Headset Mic

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

hp-det-gpio = <&gpiol RK_PD5 GPIO_ACTIVE_LOW>;
io-channels = <&saradc 3>;
io-channel-names = "adc-detect";

keyup-threshold-microvolt

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>;

<1800000>;

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 = <&hp_det>;
play-pause-key {
label = "playpause";
linux, code = <KEY_PLAYPAUSE>;
press-threshold-microvolt = <2000>;
3
3

B2 UIRETE WA SCRS: kernel/Documentation/devicetree/bindings/sound/rockchip,multicodecs. txt

2.6.3 HDMI Audio

RK 4.4M#% HDMI 1 & ENEZL: RK HDMI AEZE, DRM AEZR, [Rlit, S50t N sz il 77 =,
RK 4.19PNZARA 46 R FEFH bRk DRM AEZE,

1 RK3399 RK HDMI HEZE 47 &

dw_hdmi_audio: dw-hdmi-audio {

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

+

hdmi_sound: hdmi-sound {
compatible = "simple-audio-card";
simple-audio-card, format = "i2s";
simple-audio-card, mclk-fs = <128>;
simple-audio-card, name = "rockchip, hdmi";

simple-audio-card, cpu {
sound-dai = <&i2s2>;
}
simple-audio-card, codec {
sound-dai = <&dw_hdmi_audio>;
3
3

f2: DRM HEZRE SR B

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

}

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>;
3

simple-audio-card, codec {


af://n975

sound-dai = <&hdmi>;

Y

2.7 SR P R 22

RK T AIRE TN E00E, FATRRSFRASHEHFS M, Hil: UAC, HDMIIN, BT H&F,
VA%ETERE: + 1000 ppm (parts per million)

1, {#HE CONFIG
CONFIG_ROCKCHIP_CLK_COMPENSATION

2, W0 PLL /NEOEASIR (IR AN EIIRE(EPLL /N U N AR |, 808 PLL O melk AYEEL
B JE, P F 75 S -

o EHUMS PLL BN, HEREIEMERS RRIAT, bkin RK3308 VPLLO &Y 1179648000 Hz,
VPLL1 % &} 903168000 Hz,

o EAMIHMARIAL S PLLIN, 7 S T PP N R S L =R, 3 an R N AR -

a, + 1000 ppm AT EILRINRER A RN, LLan: DORMSEA AU SRRE A B, A A 28
il A MIB ARG K

b, WISRZraifid, WK PLL SR EARE S| SI@E R/ NI, than Rvi1126 L, BEZE# 500 MHz /£
Y gmAL R g TAE, NEFATEF 48k AR ZIIE IR, RS IT 500 MHz /ML
PLL WA, 41: 491520000 MHz,

~l: RV1126 CPLL $ZREH A/ N

diff --git a/drivers/clk/rockchip/clk-rv1126.c b/drivers/clk/rockchip/clk-
rvlil26.c
index 9ba@bff..1b95aed 100644
--- a/drivers/clk/rockchip/clk-rv1126.c
+++ b/drivers/clk/rockchip/clk-rv1126.c
@@ -74,6 +74,8 @@ static struct rockchip_pll_rate_table rv1126_pll_rates[] = {
RK3036_PLL_RATE(594000000, 1, 99, 4, 1, 1, 0),
RK3036_PLL_RATE (504000000, 1, 84, 4, 1, 1, 0),
RK3036_PLL_RATE (500000000, 1, 125, 6, 1, 1, 0),
RK3036_PLL_RATE (496742400, 1, 124, 6, 1, 0, 3113851),
RK3036_PLL_RATE(491520000, 1, 46, 2, 1, 0, 16166127),

R R R R

DTS Bl & : {XACE 491520000 Hz, >Z¥5F 8k, 16k, 24k, 48k, 96k, 192k RAER

&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>,
<&cru HCLK_PDCORE_NIU>;

assigned-clock-rates =
<32768>, <1188000000>,


af://n982

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

}i

3, HHE DAI HINFAMEZHEE, FCE root pll

12S #5125
&i2s1_2ch {
clocks = <&cru MCLK_I2S1>, <&cru HCLK_I2S1>, <&cru PLL_CPLL>;
clock-names = "i2s_clk", "i2s_hclk", "i2s_clk_root";

rockchip, mclk-calibrate;

3

12S-TDM f57l 28

&12s0_8ch {
clocks = <&cru MCLK_I2SO_TX>, <&cru MCLK_I2SO_RX>, <&cru HCLK_I2S0>,
<&Cru MCLK_I2SO_TX_DIV>, <&Cru MCLK_I2SO_RX_DIV>,
<&cru PLL_CPLL>, <&cru PLL_CPLL>;
clock-names = "mclk_tx", "mclk_rx", "hclk",
"mclk_tx_src", "mclk_rx_src",
"mclk_root@®", "mclk_rootil";
rockchip, mclk-calibrate;

}
PDM #%1il 8%

&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, BIEYIRE
IHREJTE G, Al amixer BEATI M0,

il RV1126 L1 rk809 P~ E A%

# 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 "i2s@|cpll"
pll_cpll 1 1 @ 491519999
cpll 6 11 (0] 491519999



mclk_i2s0_rx_div 1 1 0] 12288000
mclk_i2s0_rx_mux 1 1 0 12288000
mclk_1i2s0_rx 1 1 0 12288000
mclk_i2s0_rx_fracdiv (0] 0 0 12288000
mclk_i2s0_tx_div 1 1 (€] 12288000
mclk_i2s0_tx_mux 1 1 0 12288000
mclk_i2s0_tx 2 2 (C] 12288000
mclk_i2sO_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 "i2sO@|cpll"

pll_cpll 1 1 0 491524892
cpll 6 11 (C] 491524892
mclk_i2s0_rx_div 1 1 0 12288123
mclk_i2s0_rx_mux 1 1 0] 12288123
mclk_i2s0_rx 1 1 (C] 12288123
mclk_i2s0_rx_fracdiv 0] 0] 0 12288123
mclk_i2s0_tx_div 1 1 (C] 12288123
mclk_i2s0_tx_mux 1 1 0] 12288123
mclk_i2s0_tx 2 2 (C] 12288123
mclk_i2s0_tx_out2io 2 2 (C] 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 @ 491515106
cpll 6 11 (C] 491515106
mclk_i2s0_rx_div 1 1 0 12287878
mclk_1i2s0_rx_mux 1 1 0 12287878
mclk_i2s0_rx 1 1 (C] 12287878
mclk_i2s0_rx_fracdiv 0] 0] 0 12287878
mclk_i2s0_tx_div 1 1 0 12287878
mclk_i2s0_tx_mux 1 1 (C] 12287878
mclk_1i2s0_tx 2 2 (C] 12287878
mclk_1i2s0_tx_out2io 2 2 0 12287878
mclk_i2s0_tx_fracdiv 0] 0] 0 12287878

3. WIAJTTIA

HHAER T B 3-1 Fis:
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TR LGl
( r ] | r R ] 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

3-1 Debug Tool

3.1 FEFHX S

3.1.1 FH#

MEREFEEERED, S5 0R FIMMIA L EREEEYR . RK 3N 10 domainf Fi 2 AKX AHHCE —
#(, CODEC Ui\ R ST & FHERK,

Rl RV1126 EVB, RK817 f#1F 1250 |, CODEC LfF 1.8v; Ji FHZRINEREFHEEN 1.8v, K 3-2

Ulo00Jd

RV1126/1109

BGA409 58RO0X58R0O0X42R69 S
p— —

I25/PDM/ACODEC/I2C

T250 SCLK TX_ MO ACODEC. DAC CLK GET03 B0 d
T280 SCLK RX M0 | POM CLKI M0 ACODEC ADC CLK GET03 DL d
TO80 MCLR M0 GETO3 D2 d
T250 LECK TX 10 ACODEC DAC SYNC  AUDEWM L M1 AUDDSH LN GEIO3 D3 d
T280 LECK RX M0 | PDM CLX0 M0 ACODEC ADC SYNG GPT03 D4 d
1250 SD00 M0 ACODEC DAC DATAR AUDDWM B M1 AUDDSH LP  GP103 D5 d
1280 EDI0 MO POM SDT0 M0 ACODEC DAC DATAL G503 D6 d
LNy ED0I TS DT MU T P ON S 0TS MU T ACODEC AT T BETA CETO3 T
TIAY SH02 S0Y 2 MU |TEOM SOTZ M0 TICYTECLTMT AUDEWIT T MU EUDUSN KN T GETOLTAD 4
T380 5003 SDIL MU | PDM SDIL MO 12C4 SDA ML RUDEWH E MU AUDDSH RP_ GE104 AL d

VECI07 VDD i ————————QVCCI07_VDD

A~

3-2 12S 10 ftH,

AR, DTS X5 domain AL E N 1.8v, W1 RFT/R:

&pmu_io_domains {
status = "okay";

vccio7-supply = <&vcc_1v8>;

}i

Note: WURBEFELFEFAFEEN 3, AIRERERINRERH, DR IAEX,

3.1.2 7RIEAY

AR E S BRI, TERSR, B, S, jirer SRS HIE (b
G S TAEHEEN33v, MKEbRNMES AN, SECREATIEIE, FHKFREZPIMNRIIR, =3
XU RS, BREPIFHEACE AN WS ; RN HEIRES, SSaRrEidEpaten, MREH DT
e (ATAZER TR RS, ERAARITEREEL, (bhan: WisbRl CLK 2 &5 H EH
BERED o
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3.1.3 55 RAEMN

A RCRPERIIBIE, LRanyiie, =M, 1E5Z. I ADC i, AlERMES A A a B RIELIR, I
ADC FIAKE I,

3.1.4 APZMTY

CODEC fEUIA Y, MR AES, WERLUSE ST, F¥Ee, SRR, s&EHE
%O

3.2 Mikan %
3.2.1 procfs

JEIT proc fs FIAR R AT

# 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 pcmC7DOp pcmC7D1p
controlC@ pcmCODOC pcmC7DOc pcmC7D1c timer

3.2.2 clk summary

EIF NS, HIAN I B

Ml #IH) 250 melk A%, DARCEFRTER pll, £55R: mclk 2 12288000 Hz, pll J54 cpll

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

pll_cpll 1 1 0 500000000
cpll 5 10 (C] 500000000
mclk_i2s0_rx_div 0 0 (C] 500000000
mclk_i2s0_rx_fracdiv 0 0] 0 12288000
mclk_i2s0_rx_mux 0] 0] 0 12288000
mclk_1i2s0_rx (¢} (¢} (C] 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 (C] 12288000
mclk_i2s0_tx_out2io 2 2 0] 12288000
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3.2.3 AF 1T o

3.2.3.1i0 Mm%

i o i BEBKF A (G4 SOC FFaal) , KAt FHHHACE & TIEIRES.

# cat /proc/iomem | grep i2s

ff800000-ff80Offf : i2s@ff800000

#

# io -4 -1 O0x40 0xff800000

ff800000: 7200000 004e000f 10003f3f 0000010
ff800010: 0000110 01TOEOOO OOEEOOEO OEEOOEO3
ff800020: 00OOOEOO EOOOEOOO OOEOOOEO 00OOOELf
ff800030: 00003eff 00003eff OOOOO303 20150001

3.2.3.2 regmap

JEI regmap TR EEFFar (R .

# 1ls /sys/kernel/debug/regmap/
0-0020-rk817-codec
ff800000.1i2s

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

Note: regmap 5T cache #ll, NSIEL o M EIZBAUFHFIG, regmap TR RINBEHT 577
v, BRAEIXE R 3 e 2RI B volatile B ¥4 regmap cache <[4,

s~fl: A regmap cache, ZEIME|IEMZFFAn(E

# cd /sys/kernel/debug/regmap/ff800000.i2s/

# cat registers /* dump register by regmap */
00: 7200000f

04: 004e000f

08: 10003f3f

Oc: XXXXXXXX

10: 000fEO160

14: 0100000
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18: XXXXXXXX
lc: 00OOCCOO
20 XXXXXXXX
24 XXXXXXXX
2C: XXXXXXXX
30: 00003eff
34: 00003eff
38: 00000303

# 10 -4 Oxff800000 Ox0 /* set Oxff8000OO to O */

# io -4 -1 Ox40 0xff800000 /* dump to check value of Oxff800000, now it's 0 */
ff800000: 00000000 004e000f 10003f3f OOOOOEOO

ff800010: 000TOO10 O1TOEOOO OOEOOOEO OEOOOEEO

ff800020: 0OOOOEOO OOOOEOOO OOEEOOEO AEEOOEOO

ff800030: 00003eff 00003eff O0OOOO303 20150001

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

08: 10003f3f

OC: XXXXXXXX

10: 000fEO10

14: 01f00000

18: XXXXXXXX

1c: 00OEOE00

20 XXXXXXXX

240 XXXXXXXX

2C: XXXXXXXX

30: 00003eff

34: 00003eff

38: 00000303

# echo N > cache_only

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

# echo Y > cache_bypass

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

# cat registers /* dump again, now it's correct */
00: 00000060
04: 004e000f
08: 10003f3f
Oc: 00000000
10: 000fEO10
14: 0100000
18: 00O0OE00
1c: 00OOLOOO
20: 0000000
24: 00000000
2c: 00000000
30: 00003eff
34: 00003eff
38: 00000303



3.2.3.3 i2c-tools

JEIT i2c tool EEEIEIK codec F 7w (&S i2c UM codec &) , LA codec FAMHHIAECE AN T1E
KA

3.2.3.3.1 i2cdetect

BE i2c Bk EINILE

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

B A 200 Sk R

# i2cdetect -y 0

@ 1 2 3 45 6 7 8 9 a b c d e f
00: 2o oo oo oo oo oo oo oo oo oo oo oo oo
o T
200 UU -- == == —- o- e ee ee ee em el el ol oo -
80: -- m- s == e mm e me e ee e eo e an ao oo

A8 oo oo me oo oo oo se oo oo oo oo oo oo ce oo oo
F02 o o= o= o= me e o e e mo o e me oe oo oo

B2 o o= == o= em e o oo e om0 o o —e ae oo oo

740 P

3.2.3.3.2 i2cdump

dump W EHIFTE FZas

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 1is one of:

b (byte, default)

w (word)

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

i (I2C block)

c (consecutive byte)

Append p for SMBus PEC

R A 200 BN k817 (RAEHIME: 0x20) AUZTERS, HA 0x12 ~ 0x4f 4 codec F17 2%

# i2cdump -f -y 0 0x20 b

0 1 2 3 4 5 6 7 8 9 a b c d e f
00: 03 35 18 10 08 17 04 00 OO0 00 01 01 00 80 02 00
10: 00 00 03 f4 0 ff 00 40 48 00 00 ff 00 OO 02 00
20: 00 00 00 00 ff O 00 1f OO 99 0O 00 0O OO 0O 03
30: 04 03 03 00 a5 02 00 00 11 O3 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 b0 44 l1le 00 60 16 6a 16 6a ff f8
60: ff f8 00 OO GO OO OO OO OO GO OO 16 66 01 d7 00


af://n1046
af://n1048
af://n1053

70: 00 00 00 00 ff ed d6 58 16 6a ff f9 00 00 00 00
80: 00 OO0 00 0O GO OO OO0 OO OO GO OO OO0 0O OO0 0O 60
90: 60 81 d5 7f fb df ca 81 d2 ff 00 00 00 00 00 00
ao: 00 00 00 00 b8 GO GO GO GO OO0 00 00 00 00 00 00
bo: 00 of of of of ad 0e ff ff 00 64 18 18 64 12 18
cO: 64 00 00 64 62 62 64 ff ff ff ff ff 08 08 30 30
do: 08 08 30 30 30 30 18 14 58 58 6C 6C 6C 6C Ob 33
e0: 00 00 00 55 a2 c8 c5 40 00 ff 22 03 Oa 80 94 0b
fO: cO 8c ad 40 18 10 00 86 00 dc 00 ff 00 ff 60 00

3.2.3.3.3 i2cset

BEMEA DA E

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 1is one of:
c (byte, no value)
b (byte data, default)
w (word data)
i (I2C block data)
s (SMBus block data)
Append p for SMBus PEC

R BB 1k817 B 0x12 fEes, HEBCHO

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

3.2.3.3.4 i2cget

B BT A E

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 1is one of:
b (read byte data, default)
w (read word data)
c (write byte/read byte)
Append p for SMBus PEC

RG] 2 rk817 B 0x12 ZAE5e

# i2cget -f -y 0 Ox20 0x12 b
0X00

HZIRETEMi2¢c-tools B J7 A4 : i2c-tools
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3.2.4 alsa-utils

RK Linux SDK FRHC alsa-utils T. &

3.2.4.1 aplay

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

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

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

-L, --list-pcms list device names

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

-q, --quiet guiet 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=chi,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

B JEI A R0 REIL 48k SRIER 27518 16 (AU E EE

aplay -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f s16_1le
/dev/zero
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3.2.4.2 arecord

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

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

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

-L, --list-pcms list device names

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

-q, --quiet guiet 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=chi,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

Bl A R0 SR 16k SRAER 87 E 32 i HIE AR

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

P I B TE FT DATT (R SEER loopback BIRE, 757 BEAKANAIAAFIHEARMI I,
Bl RO A > AL R

# arecord -D hw:0,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f s16_1le
-t raw | aplay -D hw:1,0 --period-size=1024 --buffer-size=4096 -r 48000 -c 2 -f
s16_le -t raw

3.2.4.4 amixer

12l codec NEBAIEFE O, 456 codec S MMAAFME (Eban & 3-2 RK3308 codec) SR & A
B, BRI,

MICBIAS] [MICBIASL

||.|J alck

ADCS MICBIAS2 MIC -
a nal ald®

MICP8

IMICNS |

MICP?

= =
o] (o]
>
-
o]
o0,

\@W?W\

MICNT
MICP6
MIC Digital
MICNG
d alt &
MICPS POP SOUND

MICNS

: Interface CTRL |
=u|d alok

ADC3 HEADPHONE | HPDET
: DETECTOR

MICP4

MICHN4

MICP3

MICHNG

A

\’
-
o]

smnal alc E‘
bl /—I 5 AVDDH
MICR MIX2 >— ADC2 AVDD
MIC AVDD
MICND Power
MICPI VCMH
MICNI @— '/— Henagement AGND
MIX1 @» ADCI AGND
LINE] AGND

& 3-2 RK3308 codec

Usage: amixer <options> [command]

Available options:

-h, --help this help

-c,--card N select the card

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

-n, --nocheck do not perform range checking
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-V, --version print version of this program

-q, --quiet be quiet

-i, --inactive show also inactive controls

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

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

Available commands:

scontrols show all mixer simple controls

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

sget sID get contents for one mixer simple control

controls show all controls for given card

contents show contents of all controls for given card

cset cID P set control contents for one control

cget cID get control contents for one control

. B controls, REHUERY)HLE] SPK

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

14
r

14

type=

Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item

ENUMERATED, access=rw----- - ,values=1, items=11
#0 'OFF'

#1 'RCV'

#2 'SPK'

#3 'HP'

#4 '"HP_NO_MIC'

#5 'BT'

#6 'SPK_HP'

#7 'RING_SPK'

#8 'RING_HP'

#9 'RING_HP_NO_MIC'

#10 'RING_SPK_HP'

values=0

# # amixer -c 0 cset numid=1 2
numid=1, iface=MIXER, name='Playback Path'

4
’

!

type=

Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item

ENUMERATED, access=rw------ ,values=1, items=11
#0 'OFF'

#1 'RCV'

#2 'SPK'

#3 'HP'

#4 'HP_NO_MIC'

#5 'BT'

#6 'SPK_HP'

#7 'RING_SPK'

#8 'RING_HP'

#9 'RING_HP_NO_MIC'

#10 'RING_SPK_HP'

values=2



3.2.4.5 alsaloop

XFE R -REE H
X¥ BIER R
EESHEPCIVA=EPRY =4

e ¥ mixer controls EEE[A]

Usage: alsaloop [OPTION]...

-h, --help help

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

-C, - -cdevice capture device

-X, --pctl playback ctl device

-Y,--cctl capture ctl device

-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=sinchest,l1=sincmedium,2=sincfastest,
3=zerohold, 4=1inear)

-B, - -buffer buffer size in frames

-E, --period period size in frames

-s, --seconds duration of loop in seconds

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

-S, --sync sync mode(0=none,1=simple, 2=captshift, 3=playshift, 4=samplerate,
5=auto)

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

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

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

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

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

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

-w, - -workaround use workaround (serialopen)

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

Recognized sample formats are: S8 U8 S16_LE S16_BE U16_LE U16_BE S24_LE S24_BE
U24_LE U24_BE S32_LE S32_BE U32_LE U32_BE FLOAT_LE FLOAT_BE FLOAT64_LE FLOAT64_BE
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_U16_LE
DSD_U32_LE DSD_U16_BE

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

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

Sync mode specification for capture to playback stream:
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0 or none - do not touch the stream

1 or simple - add or remove samples to keep

both streams synchronized

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

2 or captshift

B FEROSHIN BB AR R, R EECRA R (R ANER R 1)
alsaloop -C hw:0,0 -P hw:1,0 -t 100060 -A 3 -S 1 -b -v

Note:

MERFRORIIIEAIR (I, F—0SC) , AbARIEES RIS, MAHKOH UAC
(RFSISKIRT PC) | FRUNRSH £ (WESKITRE) | FONMBIFURR, BRHNER, 54
LRI, SR, WNBEGAS (0 RSO R SRR (00 S5l
BED

3.2.5 tiny-alsa

RK Android SDK #RAL tiny-alsa T.E.

3.2.5.1 tinypcminfo

IR RSRHERIER, 8K, FIEEEE,
Usage: tinypcminfo [-D card] [-d device]
ANk

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

PCM out:

Access: 0Ox000009

Format@: 0x000044

Formatl: Ox000010

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

Format@: 0x000044

Formatl: Ox000010

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]

B RETRKO B Ao

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

3.2.5.3 tinycap

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

TR 441k RAER A 4

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

3.2.5.4 tinymix

| codec WERRTIEISITOR, H BAEHITF, BOREF T amixer

usage: tinymix [-D card]

5l #TFF Mono @RS¢
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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

YE RGN buffer empty AIIE, fifi% underrun; 4 Z KA buffer full FINHE, fil&Z overrun; F#E SifR
7 xrun, EAREAZ L, FTA buffer YT R T REMARE xrun, AN IR xrun,

3.2.6.1 xrun kmsg

1, f#HE XRUN CONFIG

CONFIG_SND_DEBUG
CONFIG_SND_PCM_XRUN_DEBUG
CONFIG_SND_VERBOSE_PROCFS

xrun EIRTFRUNTE 3-1 R, WRFFESCRATEITRR, BURIRNAT,

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 VIR
2, {HEER R0 FEHOLEMATE xrun BRI

# echo 7 > /proc/asound/carde/pcm@p/xrun_debug
3, H#EN dma ringbuffer empty I, (Ll log 255407 :

asoc-simple-card rk809-sound: XRUN: pcmC@DOp:0

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

Hardware name: Generic DT based system

[<b010f47c>] (unwind_backtrace) from [<b010b9a8>] (show_stack+0x10/0x14)
[<b010b9a8>] (show_stack) from [<b0850b58>] (dump_stack+0x90/0xa4)
[<be850b58>] (dump_stack) from [<b06a39c4>] (__snd_pcm_xrun+0xa@/0x114)
[<b06a39c4>] (__snd_pcm_xrun) from [<b069dac4>] (snd_pcm_stop_xrun+0x64/0x68)
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[<be69dac4>] (snd_pcm_stop_xrun) from [<b0695c4c>]
(snd_info_text_entry_release+0x34/0x7c)

[<be695c4c>] (snd_info_text_entry_release) from [<b02694a4>]
(close_pdeo+0x54/0x100)

[<b02694a4>] (close_pdeo) from [<b02695c0>] (proc_reg_release+Ox70/0x78)
[<b02695c0>] (proc_reg_release) from [<b0210ac8>] (__fput+Ox88/0x1c4)
[<be210ac8>] (__fput) from [<b01412d4>] (task_work_run+0x94/0xb4)
[<b01412d4>] (task_work_run) from [<b010b48c>] (do_work_pending+0xc8/0xd0)
[<b016b48c>] (do_work_pending) from [<b0101064>] (slow_work_pending+0xc/0x20)

3.2.6.2 xrun ftrace

FR T N log BIIAIA(E R, xrun 1Y trace event $2 4t 7 HIERAVAIAER, LLan: hwptr, applpr®s, %
B HRENIZ trace debug, alsa SN Ztrace event W13 3-2 FfiR:

Trace Event Description
snd_pcm:applptr NS B
snd_pcm:hw_ptr_error dma fE5FHI%E
snd_pcm:xrun Xrun
snd_pcm:hwptr dma FEE HEHT

1, f#if€ FTRACE CONFIG

CONFIG_FUNCTION_TRACER
CONFIG_FUNCTION_GRAPH_TRACER
CONFIG_STACK_TRACER
CONFIG_DYNAMIC_FTRACE

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

3, {HREF M trace event, FJLAZIMT buffer A=/ FHFITH B H MR T EE, 77 HEERR,

cd /sys/kernel/debug/tracing

echo "snd_pcm:applptr" >> set_event
echo "snd_pcm:hwptr" >> set_event
echo "snd_pcm:xrun" >> set_event

H OH H H H

cat trace | head -20

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

178.109981: applptr: pcmCODOp/sub®: prev=128, curr=256, avail=0, period=128,
buf=256

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

178.110234: applptr: pcmCODOp/sub®: prev=256, curr=280, avail=0, period=128,
buf=256

178.112441: hwptr: pcmCODOp/sub®: IRQ: pos=128, old=24, base=0, period=128,
buf=256
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178.112510: applptr: pcmCODOp/sub®: prev=280, curr=384, avail=0, period=128,
buf=256

178.112553: hwptr: pcmCODOp/sub@: POS: pos=136, o0ld=128, base=0, period=128,
buf=256

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

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

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

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

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

HLZYRETEMAAZ SRS kernel/Documentation/trace/*
3.2.6.3 trace-cmd

trace-cmd S ftrace PRGN FH, fAIfL T ftrace AUIRIED IR, W RoRMl:

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

HEZIREENE /7 3XHY: race-cmd
3.2.6.4 KernelShark
KernelShark #& trace-cmd HJRTHMH, 4 trace-cmd BB EAL 2H, 1ESEE /7 KA. KernelShark

3.3PC T.H

Audacity 1 Audition #J& PC “FEZWNTEFE T, nfHFourSZamins, than: Wi, KM, &
B, [EMTIE,

4. FAQ

4.1 BRSO

2% Rockchip FAEHE UGS APt
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4.2 FERTEMERIK

WA -RIRBIIC B R St
o 48 kmsg ENZJRIA: DAI, CODEC B{# Machine, LTI log 7R DAI AREM E
[ ©.584114] rk-multicodecs vad-sound: ASoC: CPU DAI (null) not registered
o DAIfail: 3§ DMA EEHEEALN, SEDAIFEMAIK, XAHAEF DMA FIBER, FHXRIIA

o CODEC fail: f# /7145 F1 )% 25 & CODEC HJE, HHEP; ELE i2c-tools HAIA i2c R4 EIEZ
BIEH

4.3 Fie e

o TRINEAIE N JEERE SO

o {HF aplay 803 tinyplay #&HK, ENLREUR A AESE R P SRR NES

o FEHERF10FD LA EHHIAZ TN 1O error [

o {#H amixer B tinymix ¥i& CODEC W& DAC B E G, SREGHS

o BE il E, BAOHTMEE CODEC FMHIARLE RS EM: IOMUX, DAI, CODEC,

o R JJIEE AN YA MR, R, BdE, BoAREE, NEER, BUEZLLEEIE; R
CODEC i I 5 5 2 & 1EH, & PA {5 gpio FF, BPEN A A

4.4 BB

o fEH] aplay BU# tinyplay #&H 1k0 A IF

o fHEF UL A RIS I IEZER G IER, 25 HIHITAEE

o VEHES K EAIIE S, WIE CODEC MY, W HABFRIMNIAEEE 2 & AT
o BIRESINKERT R

4.5 FHIH

« CODEC ¥itiid (55 42/ 28 2B 1k0 IREH A

o f#if] arecord B3 tinycap K, ENIAIEUR LT P SIERAES

o REFFI10FLLEFINES N 1/O error (A

o {#FH amixer B tinymix ¥6& CODEC WEE ADC BHE G, SREAHS

o« BFE riAE, IADHTMEE CODEC FHMHIARE 2 EM: IOMUX, DAI, CODEC,

o {HFH JHHAC A R g WIEHE, BB, BB, BARE, NPES, SRS LG, W&
CODEC Jir¥iti U N5 5= S 1EH, B0E LA S

4.6 FHIH

 CODEC Uiiliid (55 &85 A2 A% 1k0 BIBHIA

o i arecord B(# tincap *H, @I loopback Ftth, I S)Zds &, i@ pC LH 534
o VERE BB IS, WIZR loopback T, X EFEFRIIREIE 2 S HEAT

o BRRETINKERNT R
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4.7 FRT R I8

#EE clk summary FIAR# (MCLK, BCLK, LRCK) &7

R 502 28 BIARE S 2 S e

i pC LH FifaES, B EIveE Mo, M EdER S B ReE M
i BTN dump O IR EHE, BOASIER S R REE M

4.8 FREEWT

UERPERWT = MADEE R AT RIRARS, il UAC AR, BT EEMAR, WSt
lis:3

IRAJER AR B P 1), BEE I RIAHER R IRRNRZE, 2SS EE K2 DR

o buffer AR E S SEONEMMW S, 225, FHEXL xun profiling 4347 [A]#,

4.9 345

SIEREAREIRS, W RREE e

BN E S 2GR, KE jiter 24K, b, T HDA &4, jitter /NT 0.5 nso
WA L2 EA BRI, FlREEAEREAETEEBEEN, MREIER, SR RGN
B SEETFHILAE, RKFE B9 I0OES Smitter il 252088 CRHEMIGERS A FM, tean
RV1126 1) , AIDVERUERRER, Mo TR ER S B 2 R,

ffai\ CODEC HLJFAIMN [, CODEC X FEJEMER G, (RS & i L PR sl Y i 75 R 530
CODECTRE FF%, JEREEA, HIFE,

TSR FH 22 57 LB HTI L ARG A

wEEE PCB iR, HEAMRF KR,

4.10 XRUN

A% xrun 28 xrun profiling F7, W0 NAIRSH AT

N 2 AR mAE, IR IE AR S A EILAE, BiR S NAR R 2 BN T

AR LR, 81 systrace 3¢ ftrace JMHL T

26 10 BHZE, SEEARILEPHEE, [/ ram & (FLdl: /devizero) HEATHENN, [MRBUZEESTH
ES

NP RO AR, SEEUEERET R, RIS g el m it | AR

4.11 1/0 error

R 10FD DAL TE B I 4% log TEN:  playback/capture write error (DMA or IRQ trouble?

B 2 {7 28 A DAL #2188 FIFO COUNT 3188, B C&2 kT4

JEIT procfs &E dma FWIESREH: cat /proc/interrupts | grep dma

JEI 25 {728 &1 DMA #5588 channel status 2717 a8 (WA HibE: 0x100) Z2&FHEELL

DAI TAET slave I, IEFALRIMNEISITE DAL BUEEAN L dn SR 4, WISRTCIRRIE, TERFE
9:".‘.
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