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Subdevice #0:

root@am62axx-evm:~# aplay -1
#**%% |ist of PLAYBACK Hardware Devices *¥*¥**
card 0: AM62AXSKEVM [AM62AX-SKEVM], device 0: 2b10000.audio-controller-tlv320aic3x-hifi tlv320aic3x-
hifi-0 [2b10000.audio-controller-tlv320aic3x-hifi t1v320aic3x-hifi-0]

Subdevices: 1/1
subdevice #0

-

Alsa 3%V arho— 2L T, S/ SAOFAEBELF AR TELET:

amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset
amixer -c 0 cset

numid=71
numid=70
numid=64
numid=71
numid=70
numid=64
numid=65
numid=15

on
on
on
on
on
on
on
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DKL, MCASP /7y 7 f 7 —% 7 7 F ¥ OIS 7 0y 7 )R L TOET, FEIZ W TE, KT /312D TRM
HTELTEEN,

X 5-1. MCASP YO0y %47 —FT7F

2 T AUXCLK ERENTWD T By ZiE, McASP @ Rx BEON Tx O J5 T fl /l g/ rmy s V— AT,
AUXCLK 2y V=X T NAACLS TRIZVET N, Z<DEE . T/ ADA Y AT I Jayy ) —A (@
1A AR — R R R T IINE A AR S IV EETZ I ) D IE R S AIVE T,

ZEBIOEEOH I a8 0T, AUXCLK IZEEE o @M 7ay s 73422 A ESvET : AHCLKRDIV
721% AHCLKXDIV, Z7my 7{5 5%43 L T, McASP @ Rx £7/-1% Tx v A&Z /1y 7% /LR T& £4 : AHCLKR 7=
1% AHCLKX, ZOfE 5%, B EICIRHET A O 352 6N TEET, Fo, kDIayy TALZBHHELE
7 :ACLKRDIV F7-i% ACLKXDIV, [FAIkiC, e vk 7avy 7 7344 ACLK[R/X] DIV 1%, McASP e vk Zay 7
ZAEKRLFET ACLKR 7213 ACLKX, ZOfE B, *IG T 28 THEN CEET, 7o, Evhrayy 42203, R
PYIZ AHCLKIR/X] B b my 72 AJJ$ 5280 TEET, 7y 7R ORDBEFEL, FEEOLDIZRES, 2
IE ZEBLOREEFEOT7L—ARMY =k —% (FSG) T7, FSG O /)i% AFSR & AFSX (2720 E7~, Zivbid, %f
ST D7y ErmbEREIT AL TEET, 7L —ARMIY = R —#iX, ACLK[R/X] B Zfifa S oshme v~ 7
Py 7o TG TEET, ZIUT R TIEHVEE A, WH | E b Z7ay 7 b7 —AREIEH T SN TA RS
ALDD, FTlEm 7 LB AN B RS E T,
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6 A3— YUK Hh—K DTS DZEE

DTS CTHI— a—7 v /&M HTHI2L, ROy TFZ# AT 50 ERHVET:
https://patchwork.kernel.org/project/alsa-devel/patch/5652E348.8080002@invoxia.com/
TNARA VY —=]NEI— a—TFT I ERINTERIN, XI— PR A—RELTEEHINET,

codec_test: codec_test {
compatible = "1inux,snd-soc-dummy";
#sound-dai-cells = <0>;
status="okay";

codec_test: codec_test {
compatible = "Tinux,snd-soc-dummy";
#sound-dai-cells = <0>;
status="okay";

};

codec_audio: sound {

compatible = "simple-audio-card";
simple-audio-card,name = "AM62X-DUMMY";
simple-audio-card, format = "i2s";

sound_master0: simple-audio-card,cpu {
sound-dai = <&mcaspl>;
system-clock-direction-out;

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

simple-audio-card,bitclock-master = <&sound_master0>;
simple-audio-card, frame-master = <&sound_master0>;
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70510 DALY OERIEFVTIL HHUR h—K

sound {
compatible = "simple-audio-card";
simple-audio-card,name = "VF610-Tower-Sound-Card";
simple-audio-card,format = "lTeft_j";

simple-audio-card,bitclock-master = <&dailinkO_master>;
simple-audio-card, frame-master = <&dailinkO_masters>;
simple-audio-card,widgets =

"Microphone", "Microphone Jack",
"Headphone", "Headphone Jack",
"Speaker", "External Speaker";

simple-audio-card,routing =
"MIC_IN", "Microphone Jack",
"Headphone 3Jack", "HP_ouT",
"External Speaker", "LINE_OUT";

simple-audio-card,cpu {
sound-dai = <&sh_fsi2 0>;
dailinkO_master: simple-audio-card,codec {
sound-dai = <&ak4648>;
clocks = <&osc>;
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sound {
compatible = "simple-audio-card";
simple-audio-card,name = "Cubox Audio";
simple-audio-card,dai-1ink@0 { /* I2S - HDMI */
reg = <0>;
format = "i2s";
cpu {
sound-dai = <&audiol 0>;
cédec {
sound-dai = <&tda998x 0>;
b
simple-audio-card,dai-Tink@l { /* S/PDIF - HDMI */
reg = <1>;
cpu {
sound-dai = <&audiol 1>;
cédec {
sound-dai = <&tda998x 1>;
1
simple-audio-card,dai-T1ink@2 { /* S/PDIF - S/PDIF */
reg = <2>;
cpu {
sound-dai = <&audiol 1>;
cédec {
sound-dai = <&spdif_codec>;
b
1

Z:3E 3Lk - https://www.kernel.org/doc/Documentation/devicetree/bindings/sound/simple-card.txt
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9 MCASP - 4

MCcASP (XiE#H | B/ ar 3 Tilh_fovA¥ Bvh, 7L — AWz [FffED I ay 7 U a2 § 2 ot —T 44 73
ARAZE RS NDTD ED MCASP D7ty BV aMTT NAADE DIay ) ©ATHRE T 0T R 5 21
WrcxEd, oFE0, vk ZayZide vk ravras T —ARIEIETZ L — AR~ &) BA T3, McASP 128855
BFRIDZLX, EDrayy R—b (ZEEILERE) 2320, T2 ATIEHIIOEBLIZRET XED), &
W) EIZEHR L TOET, McASP 2 L T —7 4 AR EH O ZOMIE 2 fEE T D 85cb i e 551X, W< 0 FERE
H7elzfE 35T,

T IOHN F =T A VAT AR FHIAREN R =TI AT A TN A% MCASP O AR — LR ER—h
DEBOLITEEGE T RENIOWTC EBEICEZDLENHINE LINVET e IANCE BT REZEE, T—FNEDTT
FIUZAE2S TNDINEVIZETT, MCASP I3 —T (4 T A AN T —HEZ 5T DA EDT /A AD 70y
v % McASP O 5 7my s AR T AL ENRHVET,
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10 McASP ZL->—/\&ELTHEA

PR NN — ATV ARE D —T 44 VAT LTI, 7T ul ANEHATODIENIEF I — T, Wi
NOEAEL, A—F 44 ADC 3T, AID BN AELT-%, RELTEONDGT VXL T —H AN — bk
MCcASP (#6200 BV EJ, MCASP IX ADC o7 — 2551535725 McASP @ Rx Z7u»7 ¥id ADC
DIy y EAHERSNET,

10.1 Y0Ov4Y IARZELTH ADC F=IFa—Tvo

ADC %7ty = AR L CERETANENH DS . T X COIuv 7 IZDT SARZL>TERSHET, kOXIT
IRTEINT, T/NA A% MCASP D Rx 71y AT AZE D HENL SN CTUVVET,

(Tt AHCLER MCLE ADC
R ACLER le Bon
AFSH | LRCK
AXRIn] Lg DOUT o]
RACA SR AT
v
; ACLEX
AFEX
AXRn)

B 10-1. yOvyY TX2LLTH ADC

10.2 T/INMAY—DEER — aA—TvI%EIRXS, MCASP £2XL—TJELTHER

tlv320_mclk: c1k-0 {
#clock-cells = <0>;
compatible = "fixed-clock";

) clock-frequency = <12288000>;

codec_audio: sound {

compatible = "simple-audio-card";
simple-audio-card,name = "AM62Xx-SKEVM";
simple-audio-card,widgets =

"Headphone", "Headphone Jack",

"Line", "Line In",

"Microphone", "Microphone Jack";
simple-audio-card,routing =

"Headphone Jack", "HPLOUT",

"Headphone 3Jack", "HPROUT",

"LINELIL", "Line In",

"LINEIR", "Line In",

"MIC3R", "Microphone Jack",

"Microphone Jack", "Mic Bias";
simple-audio-card,format = "dsp_b";
simple-audio-card,bitclock-master = <&sound_master>;
simple-audio-card, frame-master = <&sound_master>;
simple-audio-card,bitclock-inversion;

simple-audio-card,cpu {
sound-dai = <&mcaspl>;
b

sound_master: simple-audio-card,codec {
sound-dai = <&t1v320aic3106>;
clocks = <&tTv320_mcTk>;
b
1

t1v320aic3106: audio-codec@lb {
#sound-dai-cells = <0>;
compatible = "ti,tTv320aic3106";
reg = <0xlb>;
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‘};

ai3x-micbias-vg = <1>; /* 2.0v */

ZHa: https://git.ti.com/cgit/ti-linux-kernel/ti-linux-kernel/tree/arch/armé4/boot/dts/ti/k3-am62p5-sk.dts ?h=ti-
linux-6.12.y

R NESHEFEH:

McASP O%{57vv7 £ ACLKR BXOAFSR (A ELTEMELE T, /vy ~A%ELTADC 13/mvr 7
AL EBREN L TWVET, MCASP [37u vy AL —T LU CRIET DL ERHY, 2072 ACLKR LV AFSR B
IIANELCEREL, A7 ey =A% AT HINHERTHILERNHVET, 20 2 DIZRCERICH AT
D, EBITITEZRDE T, MCASP oD & ray 7 V—2% 2 DORARHARE T, ZORETEDFEMITON
TIE, & T A AEA D TRM 2B HRL TLEEW,

AHCLKR I a4, Bk 7uy 7L —ARM O A 0302 T 9, AHCLKR [E, MCcASP @ Rx B7 a1l m
W7oy 7S A S, FESELTE Y 7ay s 7L — ARMIE LR T AN ERHAEAICO L NETT, E
FLOBITIE, MCASP T Rx 7y 724 T2 M ERRN 2D | ZIUIARE T,

main_mcaspl_pins_default: main-mcaspl-default-pins {
pinctrl-single,pins = <
AM62PX_IOPAD(0x0090, PIN_INPUT, 2) /* (U24) GPMCO_BEON_CLE.MCASP1_ACLKX */
AM62PX_IOPAD(0x0098, PIN_INPUT, 2) /* (AA24) GPMCO_WAITO.MCASP1_AFSX */
AM62PX_IOPAD(0x008c, PIN_OUTPUT, 2) /* (T25) GPMCO_WEn.MCASP1_AXRO */
AM62PX_IOPAD(0x0084, PIN_INPUT, 2) /* (R25) GPMCO_ADVN_ALE.MCASP1_AXR2 */
>3

1

&mcaspl {
status = "okay";
#sound-dai-cells = <0>;

pinctrl-names = "default";
pinctrl1-0 = <&main_mcaspl_pins_default>;

op-mode = <0>; /* MCASP_IIS_MODE */
tdm-slots = <2>;

serial-dir = < /* 0: INACTIVE, 1: TX, 2: RX */
1020
0000
0000
0000

>5

1
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11 MCASP Zr 5V RSyARELTEA

MATNARAYV)—DEE — aA—T V9% AL—T MCASP T RXA2LT D

%< ADC I3 B Oty 7 A DHRE A Ff 7272 esh | 7y 7 AL —7 LU TEIES T2 EAHY 3, McASP

13X ADC o7 — 2% 53572 R /my 2 Bzt ) LU TCRIEL, ADC Druy s B ATHNG T 57 vy 7% Rk
TR Y TT, MCASP [ZIZ R vy 7 TAAZ R HZEITIERE L TIZEN, 7734 AD AUXCLK 73, 23
7274~ TP McASP Rx 7wty 7% FTE D Ja B CA R TE D A B TEMEL T o556 . AHCLKR, ACLKR, 3L

AFSR |39 R THER TARKS AL, IROBNTR T IO, T _XTHAHEL TRESNET,

MoASE AHCLIR ] MCLE AN

R ACLKR o BOK
AFER * LRCH
AxRE] b DOUT

MoASP AHCLRX

Ta
ACLKX
AFEK
AR

E 11-1. ADC £/0v49 AL—TELTHERAL., TRTH McASP /0v % NEBTER

HEE T REEE R

o T _TD McASP Rx 7w 7 ixH 71T,

*  AHCLKR iZ McASP M5 ERENSIVET, 2, ADC 1Tds . BiEICE B 7 ay 72 nEEE3 2720 T9, 2EIC
DNWTE, TAAAEAFD ADC 7 —4% =27 VESRLTTZZN,

clocks {
/* 25MHz reference crystal */
ref25: oscillator {
compatible = "fixed-clock";
#clock-cells = <0>;
clock-frequency = <24576000>;
clock-output-names = "mcTk_24m576";

1

dep_audio: sound-tac5112 {
compatible = "simple-audio-card";
simple-audio-card,name = "AM62x-TAC5112-DEP";
simple-audio-card, format = "i2s";
simple-audio-card,bitclock-master = <&master>;
simple-audio-card, frame-master = <&master>;
simple-audio-card,bitclock-inversion;

simple-audio-card,widgets

"Line", "Line In",
"Line", "Line out";
simple-audio-card,routing =
"AIN1", "Line In",

"Line out", "ouTl";

master: simple-audio-card,cpu {
sound-dai = <&mcasp0>;
system-clock-direction-out;

masterl: simple-audio-card,codec {
sound-dai = <&dep_codec>;

b
};
b
main_mcaspO_pins_default: main-mcaspO-pins-default {
pinctrl-single,pins = <
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/* currently unused on the daughtercard */
AM62X_IOPAD(0x01A8, PIN_OUTPUT, 0) /* (D20) MCASPO_AFSR */
AM62X_IOPAD(0x01A4, PIN_OUTPUT, 0) /* (B20) MCASPO_ACLKR */
AM62X_IOPAD(0x01A0, PIN_OUTPUT, 0) /* (E18) MCASPO_AXRO */
AM62X_IOPAD(0x019C, PIN_INPUT, 0) /* (B18) MCASPO_AXR1 */

>3
s
&mcasp0 {
status = "okay";
#sound-dai-cells = <0>;

pinctrl-names = "default";
pinctrl1-0 = <&main_mcaspO_pins_default>;

op-mode = <0>; /* MCASP_IIS_MODE */
tdm-sTlots = <2>;

auxclk-fs-ratio = <2177>;

serial-dir = < /* 0: INACTIVE, 1: TX, 2: RX */
1200
0000
0000
0000

1

LOBITIE, 7ay 7 AR AR DI RUET

K 11-2. ADC £40v%9 AL—TELTHERAL. Rx Y0vH9ZREBTER

AUXCLK X AHCLKRDIV Zfit#5 L . ACLKRDIV 23S T, Rx FSG ML E T,
%3 ik k3-am62-main.dtsi

mcasp0: audio-controller@2b00000 {
compatible = "ti,am33xx-mcasp-audio”;
reg = <0x00 0x02b00000 0x00 0x2000>,
<0x00 0x02b08000 0x00 0x400>;

reg-names = "mpu", "dat";

interrupts = <GIC_SPI 236 IRQ_TYPE_LEVEL_HIGH>,
<GIC_SPI 235 IRQ_TYPE_LEVEL_HIGH>;

interrupt-names = "tx", "rx";
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};

mcaspl:

1

mcasp2:

1

dmas = <&main_bcdma 0 0xc500 0>, <&main_bcdma O 0x4500 0>;
dma-names = "tx", "rx";

clocks = <&k3_clks 190 0>;

clock-names = "fck";

assigned-clocks = <&k3_clks 190 0>;
assigned-clock-parents = <&k3_clks 190 2>;
power-domains = <&k3_pds 190 TI_SCI_PD_EXCLUSIVE>;
status = "disabled";

audio-controller@2b10000 {

compatible = "ti,am33xx-mcasp-audio”;

reg = <0x00 0x02b10000 0x00 0x2000>,

<0x00 0x02b18000 0x00 0x400>;

reg-names = "mpu", "dat";

interrupts = <GIC_SPI 238 IRQ_TYPE_LEVEL_HIGH>,
<GIC_SPI 237 IRQ_TYPE_LEVEL_HIGH>;

interrupt-names = "tx", "rx";

dmas = <&main_bcdma 0 0xc501 0>, <&main_bcdma 0 0x4501 0>;
dma-names = "tx", "rx";

clocks = <&k3_clks 191 0>;

clock-names = "fck";

assigned-clocks = <&k3_clks 191 0>;
assigned-clock-parents = <&k3_clks 191 2>;
power-domains = <&k3_pds 191 TI_SCI_PD_EXCLUSIVE>;
status = "disabled";

audio-controller@2b20000 {

compatible = "ti,am33xx-mcasp-audio”;

reg = <0x00 0x02b20000 0x00 0x2000>,

<0x00 0x02b28000 0x00 0x400>;

reg-names = "mpu", "dat";

interrupts = <GIC_SPI 240 IRQ_TYPE_LEVEL_HIGH>,
<GIC_SPI 239 IRQ_TYPE_LEVEL_HIGH>;

interrupt-names = "tx", "rx";

dmas = <&main_bcdma 0 0xc502 0>, <&main_bcdma 0 0x4502 0>;
dma-names = "tx", "rx";

clocks = <&k3_cTks 192 0>;

clock-names = "fck";

assigned-clocks = <&k3_clks 192 0>;
assigned-clock-parents = <&k3_clks 192 2>;
power-domains = <&k3_pds 192 TI_SCI_PD_EXCLUSIVE>;
status = "disabled";

2 DA AUXCLK 1E, BBIDOE v h Z7ay 7807 — ARV — Mo E T 52 1L CE 7V E R S CEMEL £
(MCASP [ZITEE Iy EZs D AR HHZENTEFER L TLIESW, BRI R EWDDRNZELHVET), ZOHAIE.
TNy 7 ) —2% AHCLKR EAZ AL, 07y 7% 45 AL CE v 7ay st 7L — AR E A kT 50
ERHVET, K 7 1ZZDOVFIAEZKRLTIZL DT,
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Extarnal chock souion

!

r
E
L
&

(e AaCLNR
Rx ACLKE

AFSR

ARYn] g DOUT ||

B 11-3. /Oy AL—TELTEIET S ADC (4MEB<R42 YOvo%EA)

SRy 7%, ADC D MCLK & AHCLKR B> Ol GG S Ma L £, 20T FUA D7y 7 A iz R ORI R
LEY,

11-4. HOvH AL—TELT ADC. Rx YAVHZERIZERESN AT R4E Havs

ZOHA . AUXCLK ZfE AL = AHCLKRDIV (3 S E8 A, SMER~A% 7y 7 V) —2% AT ACLKR
BIORAFSR 2544k L. Z15H% ADC @ BCK & LRCK BN A 13528 T, ADC 237uyy AL—7¢1LT
FET D7D DOFEHERT-LET,

ZOAER ey ) —2H AUDIO_EXT_REFCLKO (27my 2724451 . AM62x C MCASP2 #4254, 7 /34
AV =L FOIT2 BN 2B RHYET

fixed_audio_refclk: c1k-0 {
status = "okay";

#clock-cells = <0>;

compatible = "fixed-clock";

clock-frequency = <24576000>;
};

pinctr1-0 = <&board_pins_refclk>;

board_pins_mcasp2: board-pins-mcasp2 {
pinctrl-single,pins = <
AM62X_IOPAD (0xf41d0, PIN_OUTPUT, 8) /* [Speaker_Audio_FSYNC] (A15)
UARTO_CTSh.MCASP2_AFSX */
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AM62X_IOPAD(0xf41d4, PIN_OUTPUT, 8) /* [Speaker_Audio_cLK] (B15)
UARTO_RTSN.MCASP2_ACLKX */
AM62X_IOPAD(0xf41d8, PIN_OUTPUT, 8) /* [Speaker_Audio_OuT] (C1l5) MCANO_TX.MCASP2_AXR0O */
>3
b
board_pins_refclk: board-pins-refclk {
pinctrl-single,pins = <
AM62X_TOPAD(0xf4190, PIN_INPUT, 2) /* [Audio_EXT_Refc1k0] (AE22)
RGMII2_RD3.AUDIO_EXT_REFCLKO */
AM62X_IOPAD(0xf41f0, PIN_INPUT, 0) /* [Ext_Refclkl] (A18) EXT_REFCLK1.EXT_REFCLK1l */
AM62X_TOPAD(0xf413c, PIN_OUTPUT, 7) /* [Audio_Refclk_Enable] (AE18) RGMII1_TD2.GPIO0_77
7':/
>3
}
&mcasp2 {
status = "okay";
#sound-dai-cells = <0>;
/* CLOCKS:
* BOARD_AUDIO_EXT_REFCLKO <192 12> --> AHCLKR IN <192 9>
* BOARD_AUDIO_EXT_REFCLKO <192 18> --> AHCLKX IN <192 15>
* REFCLK runs at 24,576 MHz
7‘:/
assigned-clocks = <&k3_clks 192 9>, <&k3_clks 192 15>;
assigned-clock-parents = <&k3_clks 192 12>, <&k3_clks 192 18>;
assigned-clock-rates = <24576000>, <24576000>;
pinctrl-names = "default";
pinctr1-0 = <&board_pins_mcasp2>;
op-mode = <0>; /* MCASP_IIS_MODE */
tdm-sTots = <2>;
serial-dir = < /* 0: INACTIVE, 1: TX, 2: RX */
1000
0000
0000
0000
>;
tx-num-evt = <0>;
rx-num-evt = <0>;
1
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1. ALSA SoC v =/hk ih—LbR—

2. ALSA 7oy =k iR—A—

3. ALSA 22— A—2 FA(4T7F1)

4. ALSA Audio API Author ™ ] : Paul Davis

F—=T4F N—RU=T a—Fvr

1. TLV320AIC31 - HP 7> 7 WD B E AT L4 2 —F v 7

2. TLV320AIC3104 - HP 7> 7 Nl DIEE BB /AT LA a—F v

3. TLV320AIC3111 - miniDSP #5LNAF LA Class-D AL —# 7o F AW LIARN B EH AT LA 2—F v
4. TLV320AIC3106 - BIKHBEN AT LA 4 —F 44 a—Fv”

Linux 71—V RAT 47

1. https://www.kernel.org/doc/Documentation/devicetree/bindings/sound/simple-card.txt

2. https://www.kernel.org/doc/Documentation/devicetree/bindings/sound/davinci-mcasp-audio.txt
3. https://lwww.kernel.org/doc/Documentation/devicetree/bindings/clock/fixed-clock.txt

4. https://github.com/devicetree-org/dt-schema/blob/main/dtschema/schemas/clock/clock.yaml
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