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Kernel/Documentation/usb/gadget-testing.txt (2% 6. HID function)
Kernel/Documentation/ABl/testing/configfs-usb-gadget-hid

Universal Serial Bus Audio Device Class Specification for Basic Audio Devices (&% 8 HID
Support in Basic Audio Devices)

FEamhRA
ChRAM PIZhRA
RK3588. RK356X. RK3399. RK3368. RK3366. RK3328. RK3288. Linux-4.4.
RK312X. RK3188. RK30XX. RK3308. RK3326. PX30. RV1126. Linux-4.19.
RV1109. RV1106 Linux-5.10
EER
AR (ANE8F) EEERTFLATIRED:
AT FET
BARSZFT D
ZiTicH
(3 .
BHA KR4 = {Zei5BE
=
2010- ,
V1.0 B INEITEN
03-13
3
2019- n ,
V1.1 R (BB EFR, 2FF Linux-4.19
11-11
[
2020- =
V1.1.1 R R sRER, EtnEBBLANRINERR
02-19
[£3
£
xR
2021- V126 =7 AN UACT/UAC2 ZREERIISZRS, SREINSS, 22,
04-07 o = BRI HSFE
=)
[£3
2022- V130 ; #0 Linux-5.10 FF&BRE, SRS Linux-4.4/Linux-4.19 §&
05-10 " = i

Rockchip USB Gadget UAC FF&15R
Kernel UAC CONFIG
Related Kernel Commits
Related CONFIGs
Related Documents
Support List
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Reference Documentation

Appendix A UACT Device Descriptor

Appendix B UAC2 Device Descriptor

Kernel UAC CONFIG

Related Kernel Commits

Kernel-5.10 A9 UAC1/UAC2 PHZAAEREFHEIUN MER RIG A BesTiF o IaE.

usb: gadget: u_audio: add uevent for ppm compensation

ANERBIFEEF Kernel-4.4/4.19 B9 UACT/UAC2 HIIHRE, EELMIAFRERANAZEL8SINTHNER
BIRNT, WNEREHEIANT, BIELA5EE Rockchip Redmine 4, mi& &HBALAASRYIIEE,

o #TFIFE:

usb: gadget:
usb: gadget:
usb: gadget:
usb: gadget:
usb: gadget:
usb: gadget:
usb: gadget:
usb: gadget:

f_uacl: set baInterfaceNr of ac_header_desc dynamically
u_audio: fix dev_dbg information

f_uac: fix volume control to uevent

u_audio: disable eps when usb disconnect

u_audio: add uevent for ppm compensation

f_uac: update maxpacket in function bind

f_uac: add pktsize calculating at setting playback srate
f_uac: add volume and mute feature unit

UPSTREAM: usb: gadget: f_uac2: fix packet size calculation
usb: gadget: u_audio: fix the risk of strcpy out of bounds
usb: gadget: f_uacl: disable IN/OUT ep if unused

usb: gadget: u_audio: add uevent for set_alt and set_srate
FROMLIST: usb: gadget: f_uac*: Support multiple sampling rates
FROMLIST: usb: gadget: f_uac*: Reduce code duplication
FROMLIST: ush: gadget: f_uacl: Fix endpoint reading
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Related CONFIGs

CONFIG_USB_CONFIGFS_F_UAC1 (enable UAC1T Function)
CONFIG_USB_CONFIGFS_F_UAC2 (enable UAC2 Function)
CONFIG_USB_CONFIGFS_F_UAC1_LEGACY (enable UAC1 Legacy Function)
CONFIG_USB_CONFIGFS_F_ACC (Audio Source depends on it)

CONFIG_USB_CONFIGFS_F _AUDIO_SRC (enable Audio Source Function)

Related Documents

e Documentation/usb/gadget_configfs.txt

e Documentation/usb/gadget-testing.txt

e Documentation/ABI/testing/configfs-usb-gadget-uac

e Documentation/ABI/testing/configfs-usb-gadget-uac1_legacy
e Documentation/ABI/testing/configfs-usb-gadget-uac2

Support List

2% 1-1 Rockchip & UACT/UAC2 Device SZ#5HITHEE

Function Uevent 55l SRR ZEE Feature Unit =izl RhRSE

UACT YES YES YES YES YES
UAC2 YES YES YES YES YES
Note:

[1] Uevent FE4IE/EMELT uevent Kix#THH KIF UAC, RIFFIRE, IUREEHTSEMHENFE
uac_app, LURFEHEFAIERT, #FHE7 Uevent,

[2] UAC2 g9 Feature Unit EEEIA Windows SEETGAFZS, A, ZEiX UACT /545 Feature Unit &
E77%), UAC2 X1 Feature Unit E&E#%), (BFEAEEET UAC Usage,

3] ATEE(THELIEE, E/EET FIE ISR, (& USB EIATHEF] USB SHIRERIATHIEE, X4
B SDK H& RV1126-Linux-4.19 SHHFHEE, (FFF,2E2ZE7 PPM Compensation,

UAC1/UAC2 Usage and Test

UAC1 Information

USB Audio Class 1 standard (1998)

e This standard allows for 24 bits/96 kHz max.
e The standard itself doesn't impose any limitation on sample rate.
Class 1 is tied to USB 1 Full Speed = 12 MHz

e Every millisecond a package is send.
Maximum package size is 1023 bytes.
2 channel x 24 bit x 96000 Hz sample rate= 4608000 bits/s or 576 Byte/ms
This fits in the 1023 byte limit.
Any higher popular sample rate e.g. 176 kHz needs 1056 bytes so in excess of the maximum
package size.
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e All operating systems (Win, OSX, and Linux) support USB Audio Class 1 natively.
This means you don't need to install drivers, it is plug&play.
All support 2 channel audio with 24 bit words and 96 kHz sample rate

Rockchip SE& UACT IXz37#F USB Audio Class specification 1.0, S3FREFINE, HEAEEZLMR
RISk,

UAC1 IRZNIEE binterval=4,
LN T =

e JEZ: High Speed

o SEFEER: playback #0 capture &89 48 KHz

o FEIE#L: playback #1 capture 83 2 Channels
o \FRE: playback #0 capture &4 16 bits

Note:

[1] USB Audio 1.0 Specification £ USB 2.0 core Specification ZFi>5/%, Bt USB Audio 1.0
Specification ;@B ERERETIHigh Speed)iX—HKES, ATLUEIT—LE2IHINIES Audio 1.0 B IRETIF
ERHEIERZ FLHE T, HATIEZC isochronous endpoint descriptor A9 binterval=4, HE7i
B FISFE L5575 UACT FYEi#iezt. AT Windows MR L AFREMEM UAC2,

[2] RIFEE, FEE#, (TFEZSEILIET IR RIS, 1F R iEEE UAC Usage,
UAC2 Information

USB Audio Class 2 standard (2009)

e USB Audio Class 2 additionally supports 32 bit and all common sample rates > 96 kHz
Class 2 uses High Speed (480 MHz). This requires USB 2 or 3.
As the data rate of High Speed is 40 X Full speed, recording a 60 channel using 24 bits at 96
kHz (132 Mbit/s) is not a problem.

e Using High Speed USB for playback there are no limits in resolution.
e |tis downwards compatible with class 1.

e From mid-2010 on USB audio class 2 drivers are available in OSX 10.6.4 and Linux.
Both support sample rates up to 384 kHz.

e Microsoft simply didn't support UAC2.
In April 2017, an update of Win10 finally brought native mode drivers.

If you use older versions of Win, you still need a third party driver.

Rockchip SE& UAC2 IREI3ZHE USB Audio Class specification 2.0, SHFREHINE, HEAEELMF
RIAE-R.

NS

e J&Z: High Speed

o SEFEER: playback #0 capture &3/ 48 KHz

o HEIE#L: playback #1 capture &89 2 Channels
o \FRE: playback #1 capture &4 16 bits

Note:
[1] M Windows 10 (1703 k&) 42, Windows FEAS#E UAC 2.0 IR0,
[2] Windows FJ Linux X7 E40E MM mtete B1aE, BIF#EEELIFE, Linux #]Android —£E,
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[3] Windows SXLEIGNCIS, EXAE/SRIFEIEINGY, 1L Windows E#rREIRE.,
[4] SRR, FE#H, (TFEE LT AR E S, 1+ EEE UAC Usage,

UAC Usage

BaifE Rockchip F&, UAC1/UAC2 EECE A AFISCIIINEE EEA—E, REEFEAEEY EBFr
NG

o %N defconfig
3+F UACT, ¥hN CONFIG_USB_CONFIGFS_F_UACT=y Zlpg#Zil defconfig
FF UAC2, 0 CONFIG_USB_CONFIGFS_F_UAC2=y ElI#ZAY defconfig
e Linux configfs Fc&

E2E Kernel-4.4/4.19 UAC1/UAC2 BORIAS AT :

#!/bin/sh
UAC=uac?2

USB_ATTRIBUTE=0x409
USB_GROUP=rockchip
USB_SKELETON=b.1

CONFIGFS_DIR=/sys/kernel/config
USB_CONFIGFS_DIR=${CONFIGFS_DIR}/usbh_gadget/${USB_GROUP}
USB_STRINGS_DIR=${USB_CONFIGFS_DIR}/strings/${USB_ATTRIBUTE}
USB_FUNCTIONS_DIR=${USB_CONFIGFS_DIR}/functions
USB_CONFIGS_DIR=${USB_CONFIGFS_DIR}/configs/${USB_SKELETON}

function_init(Q)

{
mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gs0

configfs_init()

{
echo "Debug: configfs_init"
mkdir /dev/usb-ffs

mount -t configfs none ${CONFIGFS_DIR}
mkdir ${USB_CONFIGFS_DIR} -m 0770
echo 0x2207 > ${USB_CONFIGFS_DIR}/idvendor
echo 0x0310 > ${USB_CONFIGFS_DIR}/bcdDevice
echo 0x0200 > ${USB_CONFIGFS_DIR}/bcdusB
mkdir ${USB_STRINGS_DIR} -m 0770
SERIAL= cat /proc/cpuinfo | grep Serial | awk '{print $3}'"
if [ -z $SERIAL ];then
SERIAL=0123456789ABCDEF
fi
echo $SERIAL > ${USB_STRINGS_DIR}/serialnumber
echo "rockchip" > ${USB_STRINGS_DIR}/manufacturer
echo "uac-test" > ${USB_STRINGS_DIR}/product

function_init
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mkdir ${USB_CONFIGS_DIR} -m 0770
mkdir ${USB_CONFIGS_DIR}/strings/${USB_ATTRIBUTE} -m 0770

}
parameter_init()
{
if [ "$UAC" == "uac2" ]; then
CONFIG_STRING=uac?2
echo "parameter_init ${CONFIG_STRING}"
elif [ "$UAC" == "uacl" ];then
CONFIG_STRING=uacl
echo "parameter_init ${CONFIG_STRING}"
else
echo "parameter_init ${UAC} is invalid"
fi
}
config_init(Q
{
UAC_GS0=${USB_FUNCTIONS_DIR}/$1.gs0
echo 3 > ${UAC_GSO0}/p_chmask
echo 2 > ${UAC_GS0}/p_ssize
echo 8000,16000,44100,48000 > ${UAC_GSO}/p_srate
echo ${Fu} > ${UAC_GSO0}/p_feature_unit
echo 3 > ${UAC_GSO0}/c_chmask
echo 2 > ${UAC_GSO0}/c_ssize
echo 8000,16000,44100,48000 > ${UAC_GSO0}/c_srate
echo ${Fu} > ${UAC_GS0}/c_feature_unit
}
sysTink_function()
{
Tn -s ${USB_FUNCTIONS_DIR}/$1 ${USB_CONFIGS_DIR}/f${USB_FUNCTIONS_CNT}
Tet USB_FUNCTIONS_CNT=USB_FUNCTIONS_CNT+1
}
bind_functions()
{
USB_FUNCTIONS_CNT=1
if [ "$UAC" == "uac2" ]; then
syslink_function uac2.gs0
elif [ "$UAC" == "uacl" ];then
syslink_function uacl.gs0
else

echo "parameter_init ${UAC} is invalid"
fi

echo ${CONFIG_STRING} >
${USB_CONFIGS_DIR}/strings/${USB_ATTRIBUTE}/configuration
}

program_kil1(Q)

{
P_PID="ps | grep $1 | grep -v grep | awk '{print $13}'"
test -z ${pP_PID} || kill -9 ${pP_PID}



usb_device_stop()

{
echo "none" > ${USB_CONFIGFS_DIR}/UDC
program_kill adbd
program_kill mtp-server
Ts ${USB_CONFIGS_DIR} | grep f[0-9] | xargs -I {} rm ${USB_CONFIGS_DIR}/{}
}
case "$1" 1in
start)
echo "usb_config in $1"

DIR=$(cd “dirname $0° ; pwd)
parameter_init
if [ -z $CONFIG_STRING ]; then
echo "$0: no function be selected"
exit 0
fi
test -d ${USB_CONFIGFS_DIR} || configfs_init
echo 0x0019 > ${USB_CONFIGFS_DIR}/idProduct
config_init
bind_functions
sleep 1
ubc="1s /sys/class/udc/| awk '{print $13}'"
echo $uDC > ${USB_CONFIGFS_DIR}/UDC
stop)
usb_device_stop
restart|reload)
# Do restart usb by udev
echo "USB_FORCE_CHANGED" >> /tmp/.usb_config
usb_device_stop
sleep 1
$0 start
# Don't forget to clear "USB_FORCE_CHANGED"
sed -i "/USB_FORCE_CHANGED/d" /tmp/.usb_config
*)
echo "Usage: $0 {start|stop|restart}"
exit 1
esac

exit O

Note:

[1] EfZi={T uac.sh restart AIETLIHEE] UACT/UAC2

[2] 1£203E5 ${UAC} BTLIEE UACT B2 UAC2

[3] “idProduct” BJLARIE AR E1TEX, 1BFEESmAIEME USB Function idProduct /58
[4] Windows £XTREZNICIZ, EXA BRI EIEINY, il Windows EFTREYRE
Kernel-5.10 UAC1/UAC2 HIECE EERKTE /oem/usr/bin/usb_config.sh fZAm:

uacl_device_config()



UAC=$1

mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gsO
UAC_GS0=${USB_FUNCTIONS_DIR}/${UAC}.gs0O

echo 3 > ${UAC_GS03}/p_chmask

echo 2 > ${UAC_GS0}/p_ssize

echo 1 > ${UAC_GSO}/p_mute_present

echo 1 > ${UAC_GSO}/p_volume_present

echo -5120 > ${UAC_GSO0}/p_volume_min #-20db min must > -96db
echo 8000,16000,44100,48000 > ${UAC_GSO}/p_srate

echo 3 > ${UAC_GSO0}/c_chmask

echo 2 > ${UAC_GSO0}/c_ssize

echo 4 > ${UAC_GS0}/req_number

echo 1 > ${UAC_GSO}/c_mute_present

echo 1 > ${UAC_GS0}/c_volume_present

echo -3200 > ${UAC_GSO0}/c_volume_min #-12.5db
echo 0 > ${UAC_GSO}/c_volume_max  #0db

echo 32 > ${UAC_GSO}/c_volume_res #0.125db

echo 8000,16000,44100,48000 > ${UAC_GSO}/c_srate

Tn -s ${UAC_GSO0} ${USB_CONFIGS_DIR}/f2

}
uac2_device_config()
{

UAC=$%1

mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gsO
UAC_GS0=${USB_FUNCTIONS_DIR}/${UAC}.gsO

echo 3 > ${UAC_GSO0}/p_chmask

echo 2 > ${UAC_GSO}/p_ssize

echo 1 > ${UAC_GS0}/p_mute_present

echo 1 > ${UAC_GS0}/p_volume_present

echo -5120 > ${UAC_GSO0}/p_volume_min #-20db min must > -96db
echo 8000,16000,44100,48000 > ${UAC_GSO}/p_srate

${UAC_GS0} /c_chmask

${UAC_GS0}/c_ssize
${UAC_GS0}/reg_number

echo ${UAC_GSO0}/c_mute_present

echo 1 > ${UAC_GS0}/c_volume_present

echo -3200 > ${UAC_GSO0}/c_volume_min #-12.5db
echo 0 > ${UAC_GSO}/c_volume_max  #0db

echo 32 > ${UAC_GS0}/c_volume_res #0.125db

echo 8000,16000,44100,48000 > ${UAC_GSO0}/c_srate

echo
echo
echo

R R DN W
vV V. V VvV

Tn -s ${UAC_GSO} ${USB_CONFIGS_DIR}/f2

3
[...]
Parameters

BE Kernel-4.4/Kernel-4.19 UAC1/UAC2 B9 function B, T RTILATSEZO:
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[root@RV1126_RV1109:/sys/kernel/config/usb_gadget/rockchip/functions/uacl.gs0]#

1s
c_chmask c_srate p_chmask p_srate reqg_number
c_feature_unit c_ssize p_feature_unit p_ssize

Hrp ¢ {3 capture, FEXER USB BIIERIOREZEE, XN Host IS ; FIE, p &= USB E
£ playback @&, IR Host IFE. M MNBEEEMY,

ERNSHIEORENT:

e Sample Rate
p_srate, c_srate
FOMEERSRAFER 48000, STFFEREREE, REXRZARESHET, fla:
echo 8000,16000,44100,48000 > ${UAC_GSO}/c_srate
e Channel
c_chmask, p_chmask
ANMER 3 (WFEE) |, FFEFEERRYNAEE,
BISMZE UAC Device 3 5.1 REFE, BEARENEIIRE
echo 0x3F > p_chmask
echo 0 > c_chmask
e Data deepth
p_ssize, c_ssize BRINMEA 2 (BfiI: Bytes, B 16 fLRE)
e Volume
c_feature_unit, p_feature_unit EFEIEHINFFX, AR 0 (KF) , B 1 alLIFE.

E9 UAC2 B Feature Unit SEIZFITIEEE Windows SEETEZRS, AL, B UACT A
Feature Unit & E35#, UAC2 X7 Feature Unit =345l

e req_number
req_number 3 UAC IKEN#R3Z4S USB 12280 Buffer MY,

F&HR USB 119, 2 USB Device R/EFIFRILEHAIEWER, 70IFEISE NO DATA &; {8 MAC OS
TecFEdIXT TN, Eit, 7F CPU SREIFSE, BN req_number MNELAINA UAC Buffer 48
7, NigsEARE OS RUFRE .

Kernel-5.10 UAC1/UAC2 B3 function B3R5 Kernel-4.4/Kernel-4.19 B8EARE, EASEWT:

#1s /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gs0/

c_chmask p_ssize p_voTlume_max c_voTlume_max
c_srate reg_number p_volume_res c_volume_res
c_ssize p_mute_present c_mute_present function_name
p_chmask p_volume_present c_volume_present
p_srate p_volume_min c_volume_min

Hrh:

e volume/mute FY{FERETS R, H c_feature_unit, p_feature_unit Z&E/:
p mute_present/p_volume_present ] c_mute_present/c_volume_present, HIZENIABLE(E
8E volume/mute, SDK J52 uac_app ERARIA4=E,



e volume/mute B9 MIN_DB/MAX_DB/RES_DB 35IIZ8 9 -100 dB/0 dB/1 dB, [ERY, IR ET
= p_volume_max/p_volume_min/p_volume_res LA
c_volume_max/c_volume_min/c_volume_res, H=REIFAITRIE codec it EFEIEIXES
%&D
Note:

[1] volume/mute ZFZE uac_app H{TiZ00, LUIMRIE PC S&E/EH, E4 1T codec )i, o7&
Z@f Windows Audio-Tapered Volume Controls.

2] iR&imaE AT MIN_DB/MAX_ DB, {F&7F UAC #2507, [RIF45 PC, PC BT iRIEX I 1ME,
IRE PC inESEBRAT0 #1100 £ 5IX77 7 MIN_DB #]MAX_DB,

Uevent

AT RS IEERERT, DRSRERNSENRE, NARE vac_app FEKEIF RN RZAY
. XER(EA vevent BHTTHMZEINRERIEN, NMARRE vac TR, REGEMATRIXE
FRERER.

start/stop

g_audio_work: sent uac uevent USB_STATE=SET_INTERFACE STREAM_DIRECTION=IN
STREAM_STATE=0FF
g_audio_work: sent uac uevent USB_STATE=SET_INTERFACE STREAM_DIRECTION=OUT
STREAM_STATE=0ON

multi sample

g_audio_work: sent uac uevent USB_STATE=SET_SAMPLE_RATE STREAM_DIRECTION=0UT
SAMPLE_RATE=44100

volume/mute

g_audio_work: sent uac uevent USB_STATE=SET_VOLUME STREAM_DIRECTION=IN
VOLUME=-1154

g_audio_work: sent uac uevent USB_STATE=SET_VOLUME STREAM_DIRECTION=IN
VOLUME=-350

g_audio_work: sent uac uevent USB_STATE=SET_VOLUME STREAM_DIRECTION=IN VOLUME=0
g_audio_work: sent uac uevent USB_STATE=SET_VOLUME STREAM_DIRECTION=IN
VOLUME=1739

g_audio_work: sent uac uevent USB_STATE=SET_VOLUME STREAM_DIRECTION=IN
VOLUME=2612

Note:

[1] XEHRIIN Fev Host RE, OUT Z7m Host J{E.

[2] Kernel-4.4/Kernel-4.19 A7 UAC1/UAC2 FRZIEE#1 PC 1I8EHT Volume control JE45E3E4E 7
Volume B4 f/E1E1T Uevent _F#ZF uac_app.

[3] Kernel-5.10 volume Ei## F#Z PC 1ZE&H¢ volume control JE451E, uvc_app ZEESAZ FHRAGIEFEHE
98/ codec XivAg db (B, BEEHESZELNITT:
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// volume control 5 db M##A
#define VOLUME_USB_TO_DB(v_usb) (v_usb <= OX7FFF) ? v_usb : (-
(((rt_intl6_t)OXFFFF - v_usb) + 1))

// uac_app ¥ db AL AEERITE

P: B4 a: HETEESVE; m: RAEES IE
P 10 A [(a - m)/10]

a=10 * 1g(P) + m

PPM Compensation

K79 USB BIRTEIRETF Host, Codec FURT#SEETF Device, RIFHRTHSSHEIMEIRELX, Bif
FIE alsa EHBMEMEFTED underrun/overrun,

AT RRASERSHEE, FAHEL ppm compensation FIRRAZ, BIFER Host & 128us &%
—IRAY SOF B3Itb &R GeRTE], iHE—EREARMN ppm EE, AREIY vevent HE HIREINEE

g_audio_work: sent uac uevent USB_STATE=SET_AUDIO_CLK PPM=12
g_audio_work: sent uac uevent USB_STATE=SET_AUDIO_CLK PPM=-1

HRE USB BiEE, fies—EHITtE ppm, NAEBEY ST uvent FEREZIEIRA ppm BRSBTS
codec 12MHAYEOEZE codec IR,
Note:

B ZA ppm (EXIEERTEIEIIREIEE, —R 1o T=E#HHIppm ELIRT. 2R
USB BBf7F, SOF FI=EHTITE, ppm KSCIENTE) 0 S EZIFHIE

HIEXTZLRT M EKR TS, IBECTL RS LA7AT ppm #MEE
Compatibility
Volume Control

NS Windows & LA UAC2, SFEITHI—EREXFAY, B UAC2 B9 c_feature_unit,
p_feature_unit i8E 0, BN Windows FTSEIEFNNZE UAC2 RS,

% 2-1 FAEFENRSX UAC SERHINSIHER

Windows10 Linux (ubuntu) MacOsS
UAC1 XHF Sz HF
UAC2 KzhFH AHF bz

UAC Test

UACT #1 UAC2 BIIIIA 5% —HE, IXELL UACT J9f)

BCERANITRING, &R USB EI PC, PCimalLAUREBIZEI USB Audio i&%, S0TFE 2-1 Windows-
USB-Audio-Class1, [E] 2-2 Ubuntu-USB-Audio-Class1-Output 0] 2-3 Ubuntu-USB-Audio-Class1-
Input,
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e a. ISR

i| AC Interface I
ij Realtek High Definition Audio
i| EFRR) ETEE0

U stFIEiEEheE

s ) EEsTaEEsE

> P FiESEEE

> Im EfEE

> OE EEhER

W

M Capture Input terminal (6- AC Interface)
i| #5=2& (6- AC Interface)
iy e (Realtek High Definttion Audio)

&] 2-1 Windows-USB-Audio-Class1

WHEE(O): W ) )
O 88 ) a¥sZRA®d 100%

MWH WA SESHE URER

ERU THEERES: ENmE eE
.ﬁﬁﬁa 5#i(B): 9
HEEH - £ 5
s %N HI(F) - 0 g
| UsSB Audio Device = i
BEE(S): .
= s
Wik
O EZ8EeRss

2-2 Ubuntu-USB-Audio-Class1-Output



HHTEO): W L)

O s [ AFESHABE 100%

W | WA FEMR LAERR

FHES, M EE N R E
ﬁm‘éﬁiﬁ% wAEE(): & & Mgz
WEEH 100%

a LU MASE: gooaooooonoonooooononnooononm
USB Audio Device

[ AEEERTSE
2-3 Ubuntu-USB-Audio-Class1-Input

RK3308 YR AFTEPEN T USB UACT IEEKERIBE:

dwc2 ff400000.usb: new device is high-speed
dwc2 ff400000.usb: new address 19

android_work: sent uevent USB_STATE=CONNECTED
configfs-gadget gadget: high-speed config #1: b
android_work: sent uevent USB_STATE=CONFIGURED

BE UAC ERIERMIGE:

INTFRRAEEER, UACT XL card2 (UAC1Gadget) , BBE— playback i T5 51 - pcnC2D0p
— capture IR A - pcmC2D0c,

# cat /proc/asound/cards
0 [rockchiprk3308v]: rockchip_rk3308 - rockchip,rk3308-vad
rockchip,rk3308-vad
1 [rockchiprk3308p]: rockchip_rk3308 - rockchip,rk3308-pcm
rockchip, rk3308-pcm

2 [UAClGadget ]: UACl_Gadget - UAC1l_Gadget
UAC1_Gadget 0

7 [Loopback ]: Loopback - Loopback
Loopback 1

# 1s -1h /proc/asound/card2

-r--r--r-- 1 root root 0 pec 31 19:14 1id
dr-xr-xr-x 3 root root 0 Dec 31 19:14 pcmOc
dr-xr-xr-x 3 root root 0 Dec 31 19:14 pcmOp

# 1s /dev/snd/

controlc0 controlC7 pcmClDOc  pcmC2DOp  pcmC7Dlc
controlCcl pcmCcODOC pcmC1D0p pcmC7D0c pcmC7D1p
controlC2 pcmCODOp pcmC2D0c pcmC7D0p timer

UAC Test on Windows
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FIFF Windows BEiRE, #1TE 2-4 Windows-Audio-Setting, 438Ii%#% USB-Audio {ENESHIHIR
BMEERMAIRE (ZR=N) .

===

/B

FEEHIRE

=358 (6- AC Interface) v

FUNWAIFTFEREEYAEHIRE, RALASRESEieE+Fi#
TEEN,

=t

W

¢)) 1 79
A e
sEEERs

BN
BERARE

Capture Input terminal (6- AC Inte...

FUNWAETFERAEEYAEARE, MALASEFSRET#E
TEEN,

wEEN

Mt =7,
& 2-4 Windows-Audio-Setting
Wizt Windows UAC1 BEThEE:

£ RK3308 imfYeER OHUTAI Y UACT IE <

arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D
hw:0,0

FiRap$FRM Card2 (USB Audio) RE, AREMNAMAER Card0 EMES

HATRm<SfE, Windows PC inEiE R, RK3308 AittE-RAJLASLRIANE .

izt Windows UAC1 RETI6E:

WA RBIHEE, FTEEHATLUEMAIEISUYG. @ ADB push Bi# arecord B9757%, (RN ERERY
IS (ZK 48KHz, 2 channels, 16 bits)



Ebgn, RK3308 infIE AT arecord #<, (REFEMAERIEIRIUY: test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
REFEIM testwav BZHE, BHATINTAY UACT RE6H<:
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

TR biResS R, PCimalLAEA Windows BAY “Voice RecorderBIHRFREXH, WITE 2-5

Windows-Voice-Recorder,

EREILES

Voice Recorder N

Z{E(FHEY Microsoft Store A
RN ]

_ Voice Recorder
L voice - ERMEETER > ZEEAT Microsoft Store MFE

2-5 Windows-Voice-Recorder
&7 BARFERENR 5L, BeJLUER Windows IR SMIFIHEE, SERBMEENEM, HiET:

I ESIRE > "FEEHER > "RE" > B > "W, D RITITiRE", FrEEERaY
nEgs.

YNFE 2-6 Windows-Capture-Listen-1 F1&] 2-7 Windows-Capture-Listen-2,

I FE 5 X
ExaeE
mx| =0 | == me .
R |2 | EFREfE
EELTFERE=RENEE
EEiTHlER
i Capture Input terminal i
6- AC Interface ZrMisthinE
. == L2 yNGIC = pr e
4 Realtek High Definition Audio
g F=EM
. b Realtek High Definition Audio 5EHVEERY
§) FEA
S SREREE
i W & Realtek High Definition Audia 1 Windows Z=E547
p BEH
' RS
3
EB(Q) EREAES v | EEe




2-6 Windows-Capture-Listen-1

4 Capture Input terminal BiE x

=M R @mEl SR

{RRTLIE I Capture Input terminal BEENITEES SR EMRE
2. NEEE—==0, WalbirsEES.

i =2 0

fnTitiE

=3
==& (Realtek High Definition Audio) w
T EREE
(@ EFREithERITRET
O SaEERLTIEE
"z Bl BIFF(A)

2-7 Windows-Capture-Listen-2
UAC Test on Ubuntu

FJFF Ubuntu FEIRE, S01TE 2-8 Ubuntu-Audio-Setting-Output #J&] 2-9 Ubuntu-Audio-Setting-
Input, SEIIEE USB-Audio fEARBERHIREIFEERARE (ERX) .


af://n328

BLSE0O) @ oL

O s [ AFEZHABE 100%

WH WA BFIHRR UAER

SR THHERES: Eisid ieE
ﬁpjﬁgg %5(B)
BRI 3 N3k LH(F) : T N
" UsB Audio Device -
SRES(s): . i
=0 BA
MHAES

BHZR(0): © o)

O g O almEmAZE 100%

@l | WA EFEMR NAER

FHES, M CEL NS
g o EE @AEE(): ¥ = & O
HWESH Lc

3 RIEA RANEE: gooaoooooooonooooo0on0o00000mD
USB Audio Device

[ EFEEEEREE

2-9 Ubuntu-Audio-Setting-Input

izt Ubuntu UAC1 FXETNEE:

£ RK3308 imfYEB OHITAN Y UACT IE®<:
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D
hw:0,0

EiranSFRAM Card2 (USB Audio) RE, AEMAMER Card0 EHES

HiTRm<fE, Ubuntu PCIRIERIER, RK3308 AithAE-RAJLASCATAE.

it Ubuntu UAC1 RETIEE:

MR ESTh6E, EEFEATTLUSHRIISITSUY. 18id ADB push 8(& arecord B9757%, 1R ERRY
S (3K 48KHz, 2 channels, 16 bits)



Eban, RK3308 iwmAYEROH11T arecord 854, (RENRERIEIASUYE test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav

RFESI M testwav BIOfE, BHITAITRY UACT RE0m<:

aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

TR RS E, 7 Ubuntu i THFRERE, W"audacity”, #HITRZINEENI.

audacity Ziap<:
sudo apt install audacity

audacity SREFREU TE 2-10 A7,

Audacity
X(F) 4RIE(E) fME(V) BRR) HIE(T) %£/M(C) MFEQ) 9

Ple k| ME s 4 4 3% 30 4 18 129430

ez R ol [m[@ ] o] & 2lpl2[L[IM|lo. .

ALSA * )® default 2 o (wiksy - S | 1) | default =

EI.D TI.D !I.D 9;0 IDI.D lll.D IZI.D 13I.D lﬂl.D 15I.D IEI.D
X’Ezm I | 1.0 I I I I I I I I I

I{ER, 44100Hz

3241 B K
BE HE
- + | 00
@
= 0.5+
E.@ )

[&] 2-10 Ubuntu-audacity

UAC1 Legacy Usage and Test

UAC1 Legacy Usage

Rockchip & UACT Legacy IREHFEZS USB Audio Class specification 1.0, {BERXFMETRE, FH
FEXIFFEREIF (BAAGERA /dev/snd/pcmCODOp) .

BRASTH

BEZ: High Speed

KHEER: playback 48 KHz, ArJEiE&

FEIE#L: playback 2 Channels, RaJEi&

LRE: playback 16 bits

UAC1 Legacy {ERBEUNT:

7N CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y F|R#Z#Y defconfig

LA RK3308 EVB J9f§ll


af://n351
af://n352

ELE UACT Legacy FURIASEINT:

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb_gadget/rockchip -m 0770

echo 0x2207 > /sys/kernel/config/usb_gadget/rockchip/idvendor

echo 0x0019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

echo 0x0100 > /sys/kernel/config/usb_gadget/rockchip/bcdbDevice

mkdir /sys/kernel/config/usb_gadget/rockchip/strings/0x409 -m 0770
echo "0123456789ABCDEF" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/serialnumber

echo "rockchip" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/manufacturer

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/product

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770
mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower
echo "uacl" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
Tn -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs0
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/ubc

24N RK3308 FFi/lia, BAINETTT ADB EEEBHIA, SSM EARNEESEHE, TEEXME, FUF
HUTAI TS RECE UACT Legacy ThBE. &EZLF-MmHI USB BeEMA, SERIELRINIEIKES
ADB #1 UAC1 Legacy HIECEHIA,

rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/ffs.adb

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0

echo 0x0019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

echo 0x0100 > /sys/kernel/config/usb_gadget/rockchip/bcdbDevice

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/product

echo "uacl" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1

Tn -s ../../functions/uacl_legacy.gs0

echo ff400000.usb > ../../uUDC

Note:

“idProduct " BTLAIRIET AR ETTENX, 187EES~mmAYR #E USB Function idProduct /#58
“UDC” 77 USB F5#1E§45 7%, Xz /sys/class/udc/ FE#)§E 77

Windows SXTIREIGNICIC, EXAIE/ERIFEIEI), 1L Windows ERRERE
ECEMIAHTAINE, & USB B PC, PCUATTLURBIR] USB Audio i8%%, 40E 3-1



v i FE. st
i Realtek High Definition Audio
ij USB Audio Device
i EFRR ETSES
W siFEnEthisheE
§ EEsEEEsE
F FiEiEEEE
in EFREE
0E TS
v EiE A
ij #&7==% (4- USE Audio Device)
i| #7=2% (Realtek High Definition Audio)

3-1 Windows-USB-Audio-Class1-Legacy

RK3308 i#HIERFTENAN T USB UACT Legacy IEEKIEHIERE:

configfs-gadget gadget: Hardware params: access 3, format 2, channels 2, rate
48000

dwc2 ff400000.usb: bound driver configfs-gadget

dwc2 ff400000.usb: new device is high-speed

dwc2 ff400000.usb: new address 25

android_work: sent uevent USB_STATE=CONNECTED

configfs-gadget gadget: high-speed config #1: b

android_work: sent uevent USB_STATE=CONFIGURED

UACT Legacy IXaRHAN T RIBCEREO:
T EEXEMNSER, BRI UAC BIECEMAT T,

# 1s -1h /sys/kernel/config/usb_gadget/gl/functions/uacl_legacy.gs0/
-rw-r--r-- 1 root root 4.0K Dec 31 19:08 audio_buf_size

-rw-r--r-- 1 root root 4.0K Dec 31 19:08 fn_cap
-rw-r--r-- 1 root root 4.0K Dec 31 19:08 fn_cntl
-rw-r--r-- 1 root root 4.0K Dec 31 19:08 fn_play
=[{=FPe=Pes 1 root root 4.0K Dec 31 19:08 req_buf_size
-rw-r--r-- 1 root root 4.0K Dec 31 19:08 reg_count

audio_buf_size - audio buffer size BRiAE N 48000

fn_cap - capture pcm device file name #RiA#E N /dev/snd/pcmCcODOC
fn_cntl - control device file name ZRiINKE N /dev/snd/controlcO
fn_play - playback pcm device file name ZRiA%E N /dev/snd/pcmcODOp
req_buf_size - ISO OUT endpoint request buffer size ZRIA¥EN 200
req_count - ISO OUT endpoint request count ZRIAKEN 256

UAC1 Legacy ~&7E RK3308 i Al Xt AR F T .,
UAC1 Legacy Test

Windows PC igfIE iR BiES* UAC Test on Windows

Ubuntu PC imfIMEIREIES% UAC Test on Ubuntu

RK3308 im A T{HTds<, &R USB 2l PC /g, UACT Legacy IRENEAIASTIFF RK3308 7ith
Card0 FEBHEE.
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Audio Source Usage and Test

Audio Source Usage

Rockchip £& Audio Source IEFIFEZS USB Audio Class specification 1.0, {BERIFREINEE,
BOASTHF:
B High Speed

REFER: playback BUAGERS 44.1KHz, SHSTHHOT 15 MARRIRIREER, PCIRRILARISEE

8000, 11025, 16000, 22050, 24000,
32000, 40000, 44100, 48000, 56000,
64000, 72000, 80000, 88200, 96000,

FiE%Y: playback 2 Channels, AeJECE

LREE: playback 16 bits

Audio Source {EAAENT:

70 CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) ZEIP#ZAY defconfig

7N CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y EIR#ZAY defconfig
A RK3308 EVB 5l

ECE Audio Source HIIASEIT

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb_gadget/rockchip -m 0770

echo 0x2207 > /sys/kernel/config/usb_gadget/rockchip/idvendor

echo 0x0019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

mkdir /sys/kernel/config/usb_gadget/rockchip/strings/0x409 -m 0770

echo "0123456789ABCDEF" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/serialnumber

echo "rockchip" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/manufacturer

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/product

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower

echo "audio" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0

Tn -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs0

echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/ubc

240 RK3308 FHlig, BAIAIZ1T T ADB ELEMIA, S LiAEREH EHE, TEHNMER, JJLF
FIHTUI T ap<SRECE Audio Source IHEE, EE%F’:I:::E’\J USB BCEMA, FERBELIROTRKES
ADB #0 Audio Source BYECERIZN,


af://n383
af://n384

rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/ffs.adb

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0

echo 0x0019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

echo 0x0100 > /sys/kernel/config/usb_gadget/rockchip/bcdDevice

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/product

echo "audio" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1

Tn -s ../../functions/audio_source.gs0

echo ff400000.usb > ../../uUDC

Note:

“idProduct " BJLAWRIEFARETT/EX, 1BAEES SR8 1 USB Function idProduct /458
“UDC” 7 USB #Z%)885 7K, Xy /sys/class/udc/ #5588 571

Windows SXTREIENCIC, EXPE/SRIFHEIE), 1f Windows EFriRERE

ELEMAHITHING, &3 USB & PC, PC imalLARBIZEI USB Audio i%%, #01TFE 4-1 Windows-
USB-Audio-Source & 4-2 Ubuntu-USB-Audio-Source

v i FE. SRR
i Realtek High Definition Audio
iy USE Audio Device
i| =R/RR) wreaEnR
U EirnEfEEshaE
V) EESTEEEsE
I SR
in ERiEE
0§ Tiafi=s
v i EEEsAE
| S ==K @ USE Audic Device) |
iy #7==& (Realtek High Definition Audio)

4-1 Windows-USB-Audio-Source



HHTEO): W L)

O s [ AFESHABE 100%

W | WA FEMR LAERR

FHES, M EE N R E
ﬁm‘éﬁiﬁ% wAEE(): ¥ T
WEEH 100%

a LU MASE: gooaooooonoonooooononnooononm
USB Audio Device

[ ExsEErnsSE
4-2 Ubuntu-USB-Audio-Source

RK3308 iR O+ TEPAN T USB Audio Source IFEMZMIAE:

dwc2 ff400000.usb: new device is high-speed
dwc2 ff400000.usb: new address 23

android_work: sent uevent USB_STATE=CONNECTED
configfs-gadget gadget: high-speed config #1: b
android_work: sent uevent USB_STATE=CONFIGURED

Audio Source IR BRI R ENAZEO.
&ZE Audio Source (SERITA:

INTFRRAIZER, Audio Source X#iZ card2 (audiosource) , RE— playback iZ&T5 5 -
pcmC2D0p,

# cat /proc/asound/cards
0 [rockchiprk3308v]: rockchip_rk3308 - rockchip,rk3308-vad
rockchip, rk3308-vad
1 [rockchiprk3308p]: rockchip_rk3308 - rockchip,rk3308-pcm
rockchip,rk3308-pcm

2 [audiosource ]: audio_source - audio_source
USB accessory audio source

7 [Loopback ]: Loopback - Loopback
Loopback 1

# 1s -1h /proc/asound/card2
-r--r--r-- 1 root root 0 Dec 31 19:06 id
dr-xr-xr-x 3 root root 0 Dec 31 19:06 pcmOp

# 1s /dev/snd/

controlCO0 controlC2 pcmCODOC pcmC1D0c pcmC2D0p pcmC7D0p pcmC7D1p
controlCl controlC7 pcmCODOp  pcmClDOp  pcmC7DOc  pcmC7Dlc  timer

Audio Source Test


af://n415

izt Audio Source REINEE:

Windows PC infREIREIBES® UAC Test on Windows

Ubuntu PC infIREFIREIES® UAC Test on Ubuntu

RK3308 imHIMR eSS (RIZEIEZR(FERENAR 44.1KHz)

aplay /tmp/test.wav -r 44100 -c 2 -D hw:2,0

Note:

i FFEAIELA T testwav HIRIFE, WSREHIRIFFE—E, BRY, WithsaetiHFEEE T~

=
E5h, B Audio Source 325 15 FRRIHIRAER, FrLL PCHTEILIEASEREREER, FHEMT:
ST EIRE > R > S > R > B, YERIAOREEE,

WNTE 4-3 Fis,
D == 4 ==R B %
B = == BE =R A RR
R FEshaEsEmeE: ERAER
EEE S e T A R,
E 0k
4- USB Audio Device
ilizs EE, . 44100 Hz (CD =)
==/, ., 8000 Hz (EBIESE)
F l- Realtek High Definition Audio 2BE. 161, 11025 Hz (REEE)
y) FEA 12 BB, 16 {2, 16000 Hz REEEEHER
2 BB, 16 fi7, 22050 Hz (BErEER)
- EREEA 2 EE, 16 f, 32000 Hz (SR BER)
't-’;} Realtek High Definition Audic 2 88, 16 &, 44100 Hz (CD BEE)
§) E=EA 2 {EE, 16 fi7, 48000 Hz (DVD EE)
2 EiE, 16 £, 88200 Hz (REEEE)
- UiERE 2 8, 16 4, 96000 Hz (REZER)
{ 8| Realtek High Definition Audio
@ E=F
FEEAED,
EE(C) A =
&= : — i

4-3 Windows-USB-Audio-Source-Setting

UAC1 Legacy and Audio Source Composite Usage
and Test

UAC1 Legacy and Audio Source Composite Usage

UAC1 Legacy + Audio Source {ERBZMT:
UAC1 Legacy #1 Audio Source RILAMEGA— USB EFIRE, IFREFIMEIIRE.

7510 CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y E|R#ZAY defconfig


af://n428
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N CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) EI#ZHI defconfig
# CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y EIR#AY defconfig

Ithh, EEHEMEFRNT “support_uaci_legacy_and_audio_source.patch”,
LA RK3308 EVB 794l

EiE UACT Legacy + Audio Source HIIASEINT:

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb_gadget/rockchip -m 0770

echo 0x2207 > /sys/kernel/config/usb_gadget/rockchip/idvendor

echo 0x0019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

echo 0x0100 > /sys/kernel/config/usb_gadget/rockchip/bcdbDevice

mkdir /sys/kernel/config/usb_gadget/rockchip/strings/0x409 -m 0770
echo "0123456789ABCDEF" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/serialnumber

echo "rockchip" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/manufacturer

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/0x409/product

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower
echo "uacl" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
Tn -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs0
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0
Tn -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs0
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/ubc

HittEeEFfEIR5%, 1H55% UACT Legacy Usage 1 Audio Source Usage

UAC1 Legacy and Audio Source Composite Test

i5&% UACI Legacy Test #1 Audio Source Test

Reference Documentation

USB Protocol (from USB Implementers Forum)

e Universal Serial Bus Specification, Revision 2.0

e Universal Serial Bus Audio Device Class Specification for Basic Audio Devices

e Universal Serial Bus Device Class Definition for Audio Devices, Release 1.0

Universal Serial Bus Device Class Definition for Audio Devices, Release 2.0

e Universal Serial Bus Device Class Definition for Audio Data Formats(referred to in this
document as
USB Audio Data Formats)

e Universal Serial Bus Device Class Definition for Terminal Types(referred to in this document

as USB
Audio Terminal Types)



af://n440
af://n442
https://usb.org/document-library/usb-20-specification
https://usb.org/document-library/audio-device-class-spec-basic-audio-devices-v10-and-adopters-agreement
https://usb.org/document-library/audio-device-document-10
https://usb.org/document-library/audio-devices-rev-20-and-adopters-agreement
https://usb.org/document-library/audio-data-formats-10
https://usb.org/document-library/audio-terminal-types-10

Others

e The Well-Tempered Computer (An introduction to computer audio) - USB

e Windows USB Audio 2.0 Drivers
e Windows Audio-Tapered Volume Controls

Appendix A UAC1 Device Descriptor

Device Descriptor:

bLength 18
bDescriptorType 1
bcdusB 2.00
bDevicecClass 0 (pefined at Interface Tevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
idvendor 0x2207
idProduct 0x0019
bcdbevice 1.00
iManufacturer 1 rockchip
iProduct 2 USB Audio Device
iserial 3 0123456789ABCDEF
bNumConfigurations 1
Configuration Descriptor:
bLength 9
bDescriptorType 2
wTotalLength 174
bNumInterfaces 3
bConfigurationvalue 1
iConfiguration 4 audio
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0
bATternateSetting 0
bNumEndpoints 0
bInterfacecClass 1 Audio
bInterfacesubClass 1 control Device
bInterfaceProtocol 0

iInterface

5 AC Interface

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorsubtype

bcdADC
wTotalLength
bInCollection

baInterfaceNr( 0)
baInterfaceNr( 1)

10

36

1 (HEADER)
1.00

52

2

1

2

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorsubtype

bTerminalID

12

36
2 (INPUT_TERMINAL)
1


http://www.thewelltemperedcomputer.com/KB/USB.html
https://docs.microsoft.com/en-us/windows-hardware/drivers/audio/usb-2-0-audio-drivers
https://docs.microsoft.com/en-us/windows/win32/coreaudio/audio-tapered-volume-controls
af://n464

wTerminalType 0x0101 USB Streaming
bAssocTerminal 0
bNrcChannels 2
wChannelcConfig 0x0003

Left Front (L)

Right Front (R)

iChannelNames 7 Playback channels

iTerminal 6 Playback Input terminal
AudioControl Interface Descriptor:

bLength 9

bDescriptorType 36

bDescriptorsSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 2

wTerminalType 0x0301 speaker

bAssocTerminal 0

bSourcelID 1

iTerminal 8 Playback oOutput terminal
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorsubtype 2 (INPUT_TERMINAL)

bTerminalID 3

wTerminalType

0x0201 ™microphone

bAssocTerminal 0
bNrchannels 2
wChannelcConfig 0x0003

Left Front (L)
Right Front (R)
iChannelNames 10 capture cChannels
9 Capture Input terminal

AudioControl Interface Descriptor:

iTerminal

bLength 9
bDescriptorType 36
bDescriptorsSubtype 3 (OUTPUT_TERMINAL)
bTerminalID 4

wTerminalType

bAssocTerminal 0
bSourceID 3
iTerminal 11 Capture Output terminal

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumEndpoints
bInterfaceClass
bInterfacesubcClass
bInterfaceProtocol
iInterface

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumendpoints
bInterfaceClass
bInterfacesubcClass
bInterfaceProtocol

=
N O N PR OO R O

ONRRERRRE MO

0x0101 uSB Streaming

Audio
Streaming

Playback Inactive

Audio
Streaming



iInterface

13 Playback Active

AudioStreaming Interface Descriptor:

bLength 7
bDescriptorType 36
bDescriptorsSubtype 1 (AS_GENERAL)
bTerminalLink 1
bDelay 1 frames
wFormatTag 1 PCM
AudioStreaming Interface Descriptor:
bLength 11
bDescriptorType 36
bDescriptorsSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)

bNrcChannels 2
bSubframesSize 2
bBitResolution 16
bSamFreqType 1 Discrete
tSamFreq[ 0] 48000
Endpoint Descriptor:
bLength 9
bDescriptorType 5
bEndpointAddress 0x02 EP 2 ouT
bmAttributes 9
Transfer Type Isochronous
Synch Type Adaptive
Usage Type Data
wMaxPacketSize 0x00c8 1x 200 bytes
bInterval 4
brRefresh 0
bsynchAddress 0
AudioControl Endpoint Descriptor:
bLength 7
bDescriptorType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x01
Sampling Frequency
bLockDelayunits 1 mMiTTliseconds
wLockDelay 1 mMilliseconds
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bAlternateSetting 0
bNumEndpoints 0
bInterfaceClass 1 Audio
bInterfacesSubcClass 2 Streaming
bInterfaceProtocol 0
iInterface 14 capture Inactive
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bATternateSetting 1
bNumendpoints 1
bInterfaceClass 1 Audio
bInterfaceSubcClass 2 Streaming
bInterfaceProtocol 0
iInterface 15 Capture Active



AudioStreaming Interface Descriptor:

bLength 7
bDescriptorType 36
bDescriptorsubtype 1 (AS_GENERAL)
bTerminalLink 4
bDelay 1 frames
wFormatTag 1 PCM
AudioStreaming Interface Descriptor:
bLength 11
bDescriptorType 36
bDescriptorsubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bNrcChannels 2
bsubframesize 2
bBitResolution 16
bSamFreqType 1 Discrete
tSamFreq[ 0] 48000
Endpoint Descriptor:
bLength 9
bDescriptorType 5
bEndpointAddress 0x81 EP 1 IN
bmAttributes 5
Transfer Type Isochronous
Synch Type Asynchronous
Usage Type Data
wMaxPacketSize 0x00c8 1x 200 bytes
bInterval 4
brRefresh 0
bsynchAddress 0
AudioControl Endpoint Descriptor:
bLength 7
bDescriptorType 37
bDescriptorsubtype 1 (EP_GENERAL)
bmAttributes 0x01
Sampling Frequency
bLockDelayunits 0 undefined
wLockDelay 0 undefined
Device Qualifier (for other device speed):
bLength 10
bDescriptorType 6
bcdusB 2.00
bDevicecClass 0 (pDefined at Interface Tlevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)
Appendix B UAC2 Device Descriptor

Device Descriptor:

bLength 18
bDescriptorType 1
bcdusB 2.00

bDevicecClass 0 (pefined at Interface Tevel)


af://n466

bDevicesubClass 0

bDeviceProtocol 0
bMaxPacketSize0l 64
idvendor 0x2207
idProduct 0x0019
bcdbevice 2.00
iManufacturer 1 rockchip
iProduct 2 USB Audio Device
iSerial 3 0123456789ABCDEF
bNumConfigurations 1
Configuration Descriptor:
bLength 9
bDescriptorType 2
wTotalLength 219
bNumInterfaces 3
bConfigurationvalue 1
iConfiguration 4 audio
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Association:
bLength 8
bDescriptorType 11
bFirstInterface 0
bInterfaceCount 3
bFunctionClass 1 Audio
bFunctionSubClass 0
bFunctionProtocol 32
iFunction 5 Source/Sink
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0
bATternateSetting 0
bNumEndpoints 0
bInterfaceClass 1 Audio
bInterfaceSubcClass 1 Control Device
bInterfaceProtocol 32
iInterface 6 Topology Control
AudioControl Interface Descriptor:
bLength 9
bDescriptorType 36
bDescriptorSubtype 1 (HEADER)
bcdADC 2.00
bcategory 8
wTotalLength 83
bmControl 0x00
AudioControl Interface Descriptor:
bLength 8
bDescriptorType 36
bDescriptorsubtype 10 (CLOCK_SOURCE)
bClockID 6
bmAttributes 0x01 Internal fixed Clock
bmControls 0x01
Clock Frequency Control (read-only)
bAssocTerminal 0
iClockSource 7 48000Hz

AudioControl Interface Descriptor:



bLength 8

bDescriptorType 36

bDescriptorSubtype 10 (CLOCK_SOURCE)

bClockID 5

bmAttributes 0x01 Internal fixed Clock

bmControls 0x01

Clock Frequency Control (read-only)

bAssocTerminal 0

iClockSource 8 64000HZz
AudioControl Interface Descriptor:

bLength 17

bDescriptorType 36

bDescriptorSubtype 2 (INPUT_TERMINAL)

bTerminalID 1

wTerminalType 0x0101 USB Streaming

bAssocTerminal 0

bCSourceID 5

bNrcChannels 2

bmChannelconfig  0x00000003
Front Left (FL)
Front Right (FR)
bmControls 0x0003
Copy Protect Control (read/write)

iChannelNames 0
iTerminal 9 USBH Out
AudioControl Interface Descriptor:
bLength 17
bDescriptorType 36
bDescriptorsubtype 2 (INPUT_TERMINAL)
bTerminalID 2
wTerminalType 0x0201 Microphone
bAssocTerminal 0
bCSourceID 6
bNrcChannels 2

bmChannelconfig  0x00000003
Front Left (FL)
Front Right (FR)
bmControls 0x0003
Copy Protect Control (read/write)

iChannelNames 0

iTerminal 10 USBD oOut
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 4

wTerminalType 0x0101 USB Streaming

bAssocTerminal 0

bSourcelID 2

bCSourceID 6

bmControls 0x0003

Copy Protect Control (read/write)

iTerminal 11 USBH In
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 3



wTerminalType
bAssocTerminal
bSourceID
bCSourceID
bmControls

0x0301 Speaker
0
1
5

0x0003

Copy Protect Control (read/write)

iTerminal
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubcClass
bInterfaceProtocol
iInterface
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumEndpoints
bInterfaceClass
bInterfacesubcClass
bInterfaceProtocol
iInterface

12 uUSBD In

Audio
Streaming

Playback Inactive

Audio
Streaming

14 Playback Active

AudioStreaming Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalLink
bmControls
bFormatType
bmFormats
PCM
bNrchannels
bmChannelconfig
Front Left (FL)
Front Right (FR)
iChannelNames

16
36
1 (AS_GENERAL)
1
0x00
1

0x00000001

2

0x00000003

0

AudioStreaming Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bFormatType
bSubslotSize
bBitResolution
Endpoint Descriptor:
bLength
bDescriptorType
bEndpointAddress
bmAttributes
Transfer Type
Synch Type
Usage Type
wMaxPacketSize
bInterval

6

36

2 (FORMAT_TYPE)

1 (FORMAT_TYPE_I)

2
16
7
5
0x02 EP 2 ouT
9
Isochronous
Adaptive
Data
0x0100 1x 256 bytes
4



AudioControl Endpoint D
bLength
bDescriptorType
bDescriptorsubtype
bmAttributes
bmControls
bLockDelayunits
wLockDeTlay

Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumendpoints
bInterfaceClass
bInterfacesubcClass
bInterfaceProtocol
iInterface

Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubcClass
bInterfaceProtocol

o N MO

0
1
2
32
15

16
AudioStreaming Interface
bLength
bDescriptorType
bDescriptorSubtype
bTerminalLink
bmControls
bFormatType
bmFormats
PCM
bNrcChannels
bmChannelconfig
Front Left (FL)
Front Right (FR)
iChannelNames
AudioStreaming Interface
bLength
bDescriptorType
bDescriptorsSubtype
bFormatType
bSubslotSize
bBitResolution
Endpoint Descriptor:
bLength
bDescriptorType
bEndpointAddress
bmAttributes
Transfer Type
Synch Type
Usage Type
wMaxPacketSize

iInterface

0x

0x000

0x000

0x

0x00

escriptor:

8

37

1 (EP_GENERAL)
0x00
0x00

0 undefined

0

Audio
Streaming

Capture Inactive

Audio
Streaming

Capture Active
Descriptor:

16

36

1 (AS_GENERAL)
4
00

1
00001

2
00003

0
Descriptor:
6
36
2 (FORMAT_TYPE)
1 (FORMAT_TYPE_I)
2

16

7

5

81 EP 1 IN

13
Isochronous
Synchronous
Data

c0 1x 192 bytes



bInterval 4
AudioControl Endpoint Descriptor:

bLength 8
bDescriptorType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x00
bmControls 0x00
bLockDelayunits 0 undefined
wLockDelay 0
Device Qualifier (for other device speed):
bLength 10
bDescriptorType 6
bcdusB 2.00
bDevicecClass 0 (pefined at Interface Tevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)
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