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1. Kernel UAC CONFIG

1.1 Related Kernel Commits

Kernel-5.10 ) UAC1/UAC2 PIAZAHS AT # 24N T2 28 RUG A RESHF 72 B IR,
usb: gadget: u_audio: add uevent for ppm compensation

W IEH FH Kernel-4.4/4.19 Y UAC1/UAC2 HIINRE, FEICHIARERNANZELBE S RERS
T, WERARBRN T, B2 AE ] Rockchip Redmine ‘F-5&, BUE LA A SXRITES

o HNTHIE:

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

usb: gadget: f_uac: fix volume control to uevent

usb: gadget: u_audio: disable eps when usb disconnect

usb: gadget: u_audio: add uevent for ppm compensation

usb: gadget: f_uac: update maxpacket in function bind

usb: gadget: f_uac: add pktsize calculating at setting playback srate
usb: gadget: 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: usb: gadget: f_uacl: Fix endpoint reading

1.2 Related CONFIGs

CONFIG_USB_CONFIGFS_F_UAC1 (enable UAC1 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)

1.3 Related Documents

¢ Documentation/usb/gadget_configfs.txt
e Documentation/usb/gadget-testing.txt

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


af://n75
af://n76
af://n84
af://n90

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

1.4 Support List

7 1-1 Rockchip “F-& UAC1/UAC2 Device XH#1IIfE

Function Uevent 3l ZRAER 28 Feature Unit % sl [N HER2

UAC1 YES YES YES YES YES
UAC2 YES YES YES YES YES
Note:

[1] Uevent #Ei @16 uevent ZIXFTIT/ KA UAC, RIFFRE, LRSI TEFFLZNHE
uac_app, LUXEIEHIFFAIERT, 1FEHE TS Uevent,

[2] UAC2 £ Feature Unit & &{ZHI7E Windows F&ETLIEFFE, KIt, #IX UACI /5 Feature Unit & &
57, UAC2 HK[H] Feature Unit & &5, @ 77752% 57 UAC Usage,

[3] B PhAIELIRE, EHEEIN B RS E A #9, (& USB FEHII#H]1 USB B4R eI a6, 24
B SDK H A RVI1126-Linux-4.19 X ##H A5, (EHH 7 75E23E 5 77 PPM Compensation,

2. UAC1/UAC2 Usage and Test

2.1 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.

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 ¥ UAC1 JX5/)2#F USB Audio Class specification 1.0, XFEREFNE, HAATRELRRHE
+.

UAC1 JX37i% & bInterval=4,
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BRINSCHF

o J#Z: High Speed

o RAEZ: playback Fl capture #7 48 KHz

o FJEEN: playback 1 capture {2/ 2 Channels
o {RFE: playback 1 capture {4 16 bits

Note:

[1] USB Audio 1.0 Specification £ USB 2.0 core Specification 2 Fi72/%, At USB Audio 1.0 Specification /%
A EF A (High Speed) X —#E&, A LLdL —L22 5 HINIETF Audio 1.0 R R ESEFFENTIRIER L
SEHE IR,  FEAMEEL isochronous endpoint descriptor £ bInterval=4, H iz a] DI7E #FF & _F 5515
UAC1 HyE# =, 7N AHT Windows RZHRA_E, il H 2 14% FHE UAC2,

[2] RFFER, FEE, (rREH A LA NG = AL E, A 0I5 2F UAC Usage,

2.2 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 It is 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 & UAC2 YK#/j57#F USB Audio Class specification 2.0, X#rrEMNE, HHATTELRRFIH
+.

BRINSCHF

o J#Z: High Speed

o RAEE: playback Fl capture #y 48 KHz

o FJE%N: playback 1 capture 82 2 Channels
o NRFE: playback 1 capture {4 16 bits

Note:

[1] M Windows 10 (1703 i) 744, Windows 7 LIk S<#F UAC 2.0 I 51FE/7,

[2] Windows 1 Linux X EAFFHINIR i FERT G AN, BEMAFEA1ELLPE, Linux A1 Android —#%,
[3] Windows X1 IR EKANIC1Z, BRI B iRATEIEAKS), 1k Windows ERTIRFIIZ,

[4] SRIEF, FIEE, (7R LUES AR B I B, A& B i &8 UAC Usage,
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2.3 UAC Usage

H#i7E Rockchip *F &, UACI/UAC2 TERCE /7 IEMSEIIRE ERA—, HEEFREEIH EAA
Al

o NN defconfig
*}F UAC1, ¥l CONFIG_USB_CONFIGFS_F_UACI1=y F|#HY defconfig
*F UAC2, #¥ll CONFIG_USB_CONFIGFS_F_UAC2=y % N#ZHY defconfig
e Linux configfs fit &

Bl & Kernel-4.4/4.19 UAC1/UAC2 HIHIASEII T :

#!/bin/sh
UAC=uac2

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

CONFIGFS_DIR=/sys/kernel/config
USB_CONFIGFS_DIR=${CONFIGFS_DIR}/usb_gadget/${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()

{
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

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

parameter_init()
{
if [ "$UAC" == "uac2" ]; then
CONFIG_STRING=uac2
echo "parameter_init ${CONFIG_STRING}"
elif [ "$UAC" == "uacl" ],;then
CONFIG_STRING=uac1l
echo "parameter_init ${CONFIG_STRING}"
else
echo "parameter_init ${UAC} is invalid"
fi

config_init()
{
UAC_GSO=${USB_FUNCTIONS_DIR}/$1.gs0
echo 3 > ${UAC_GS0}/p_chmask
echo 2 > ${UAC_GS0}/p_ssize
echo 8000,16000,44100,48000 > ${UAC_GS0}/p_srate
echo ${FU} > ${UAC_GS0}/p_feature_unit
echo 3 > ${UAC_GS0}/c_chmask
echo 2 > ${UAC_GS0O}/c_ssize
echo 8000,16000,44100,48000 > ${UAC_GS0}/c_srate
echo ${FU} > ${UAC_GS0}/c_feature_unit

syslink_function()

{
1n -s ${USB_FUNCTIONS_DIR}/$1 ${USB_CONFIGS_DIR}/f${USB_FUNCTIONS_CNT}
let USB_FUNCTIONS_CNT=USB_FUNCTIONS_CNT+1

bind_functions()

{
USB_FUNCTIONS_CNT=1

if [ "SUAC" == "uac2" ]; then
syslink_function uac2.gs0
elif [ "$UAC" == "uacl" ],;then

syslink_function uacl1.gs0
else

echo "parameter_init ${UAC} is invalid"
fi

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

program_kill()

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



usb_device_stop()

{

echo "none" > ${USB_CONFIGFS_DIR}/UDC

program_kill adbd

program_kill mtp-server

1s ${USB_CONFIGS_DIR} | grep f[0-9] | xargs -I {} rm ${USB_CONFIGS_DIR}/{}
}

case "$1" in
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
uUbC="1s /sys/class/udc/| awk '{print $1}'"
echo $UDC > ${USB_CONFIGFS_DIR}/UDC
i
stop)
usb_device_stop
i
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
I
*)
echo "Usage: $0 {start|stop|restart}"
exit 1
esac

exit 0

Note:

[1] E#%I517 uac.sh restart FIA] {4 UAC1/UAC2

[2] 1&2¢3E 14 ${UAC} A {#6/E UACI E(# UAC2

[3] “idProduct” A LRI =da H1TE X, (HARES =daiIH M USB Function idProduct (#58
[4] Windows X R EFAXE)ICIZ, KA E G RAFHIEIXE), I Windows ERTIRAR

Kernel-5.10 UAC1/UAC2 HJBL B B4 AAE /oem/usr/bin/usb_config.sh A



uacl_device_config()
{
UAC=%$1
mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gs0
UAC_GSO=${USB_FUNCTIONS_DIR}/${UAC}.gs0®
echo 3 > ${UAC_GS0}/p_chmask
echo 2 > ${UAC_GS0}/p_ssize
echo 1 > ${UAC_GS0}/p_mute_present
echo 1 > ${UAC_GS0}/p_volume_present
echo -5120 > ${UAC_GS0}/p_volume_min #-20db min must > -96db
echo 8000,16000,44100,48000 > ${UAC_GS0}/p_srate

echo 3 > ${UAC_GS0}/c_chmask

echo 2 > ${UAC_GS0}/c_ssize

echo 4 > ${UAC_GS0}/req_number

echo 1 > ${UAC_GS0}/c_mute_present
echo 1 > ${UAC_GS0}/c_volume_present

echo -3200 > ${UAC_GS0}/c_volume_min #-12.5db
echo 0 > ${UAC_GS0}/c_volume_max  #0db

echo 32 > ${UAC_GS0O}/c_volume_res #0.125db

echo 8000,16000,44100,48000 > ${UAC_GS0}/c_srate

In -s ${UAC_GSO} ${USB_CONFIGS_DIR}/f2
}
uac2_device_config()
{
UAC=$1
mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gs0
UAC_GSO=${USB_FUNCTIONS_DIR}/${UAC}.gs0
echo 3 > ${UAC_GS0}/p_chmask
echo 2 > ${UAC_GSO}/p_ssize
echo 1 > ${UAC_GSO}/p_mute_present
echo 1 > ${UAC_GS0}/p_volume_present
echo -5120 > ${UAC_GSO}/p_volume_min #-20db min must > -96db
echo 8000,16000,44100,48000 > ${UAC_GS0}/p_srate

echo 3 > ${UAC_GS0}/c_chmask

echo 2 > ${UAC_GS0}/c_ssize

echo 4 > ${UAC_GS0}/req_number

echo 1 > ${UAC_GS0}/c_mute_present
echo 1 > ${UAC_GS0}/c_volume_present

echo -3200 > ${UAC_GS0}/c_volume_min #-12.5db
echo 0 > ${UAC_GS0}/c_volume_max #0db

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

echo 8000,16000,44100,48000 > ${UAC_GS0}/c_srate

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



2.3.1 Parameters

#E Kernel-4.4/Kernel-4.19 UAC1/UAC2 [ function H3%, RJDAKZEIDL F&E$E:

[root@RV1126_RV1109:/sys/kernel/config/usb_gadget/rockchip/functions/uacl.gs0]#
s

c_chmask c_srate p_chmask p_srate req_number

c_feature_unit c_ssize p_feature_unit p_ssize

Hr ¢ fR3E capture, FEIXEE USB EIIFE RIS EIEIE, MM Host UGS ; R, p /R USB JEHL
PR [ playback J#IE, XM Host FIRE . MNEE G A,

RS REW

e Sample Rate
p_srate, c_srate
BIME T RIER 48000, SCFPZRIFRELE, RERZBHIESET, Fl:
echo 8000,16000,44100,48000 > ${UAC_GS0}/c_srate
e Channel
c_chmask, p_chmask
BMIMEN 3 ONAETE) |, 2 B BRI 8,
fIaniZ B UAC Device 4 5.1 X EFIE, HAREEHEEIIRE:
echo 0x3F > p_chmask
echo 0 > c_chmask
e Data deepth
p_ssize, c_ssize BRINMEN 2 (BAf7: Bytes, Bl 16 f{RE)
e Volume
c_feature_unit, p_feature_unit 2 & 2 HITR, BIAZ 0 CGH) , 5 1 A/ JFE,

[KI79 UAC2 1] Feature Unit & &% T IRETE Windows “FETCIEFZ, FrPA, EIN UAC1 5H
Feature Unit & &5, UAC2 524 Feature Unit & &%,

e req_number
req_number 25 UAC IRFNHEAILS USB % lasHY Buffer M4,

%18 USB tMX, 4 USB Device ARUERITRIGEHIIEHER, SIS NO DATA f2; {H MAC OS
AREFAIXFMT N, B, £ CPU &fEAR, RN req_number NILANIAK UAC Buffer 2277,
TSR OS HIFEA M,

Kernel-5.10 UAC1/UAC2 HJ function H %5 Kernel-4.4/Kernel-4.19 B¢E R[F], BARSEUWIT:

\}

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

c_chmask p_ssize p_volume_max c_volume_max
c_srate req_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

Lrp:
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o volume/mute FfHEETI 55, F c_feature_unit, p_feature_unit Z8 8 p_mute_present/p_volume_present
1 c_mute_present/c_volume_present, PAZERIANELHEE volume/mute, SDK /5% uac_app FHAFIA
5l

e volume/mute ) MIN_DB/MAX_DB/RES_DB 437|225 4 -100 dB/0 dB/1 dB, [RI, PAZIRHLT &

p_volume_max/p_volume_min/p_volume_res PAM c_volume_max/c_volume_min/c_volume_res, k7=

s & INARYE codec it EEFTELEIXLESEL,
Note:

[1] volume/mute 7F% uac_app MHITIEHI, LIIRHE PC B &ETBE, BLIEHIFEH] codec B, A[Z%
Xl Windows Audio-Tapered Volume Controls.

[2] BE5E XA MIN_DB/MAX_DB, 27 UAC #2250, JRIGZ5 PC, PC AR ME,
IR E PC IHE BB 0 AT 100 575X % MIN_DB F] MAX_DB,

2.3.2 Uevent

N HERR T S AR RN, DA RAEERIE BAIRE, NHJZ vac_app ToZHEFH R A 3
o IXHEIBAER vevent FAFSERPILEI N ZHIEA, AR vac T, SRECHFRRCHE AT
FRE R,

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=0UT
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] ZXE [ IN ZE Host s &, OUT 7~ Host i o

[2] Kernel-4.4/Kernel-4.19 A#% UAC1/UAC2 JKz= H#1# PC 2 &Y Volume control JRIGIHEL 1
Volume F 4 FL/E18 Uevent _E{RF uac_app.
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[3] Kernel-5.10 volume E#% F{R PC 1% £ volume control JF4G1E, uvc_app FZNFAZ EIRIIEFE K
FHZ codec XIP7HY db 18, HiZZF 27 UTF:

// volume control 5 db M#&H#/AZ
#define VOLUME_USB_TO_DB(v_usb) (v_usb <= OX7FFF) ? v_usb : (-
(((rt_int16_t)OXFFFF - v_usb) + 1))

// uac_app ¥ db FHNEREWNITIE

P: BH4tL; a: HETEESIVE; m: BRREESVUE
P =10 A [(a - m)/10]

a =10 * 1g(P) + m

2.3.3 PPM Compensation

A2 USB MITEFR BT Host, Codec FIHF#1K BT Device, FIRAIIN IS SEBEMEIEESL:, BAREIN
1F alsa J& HAM:#FTED underrun/overrun,

N T R IR A RS, FRATTHEH ppm compensation FYMRIR TS, 1EBITICF Host & 128us KIEM—IX
1 SOF fLXTLb RGN R, HE—TNEANR ppm ZE, AEIEI vevent A EIRBIN FHZ:

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

HE USB Bi&ERE, Mies—EHIHE ppm, NAZEED VT avent HLIKEEIEAR) ppm EAGIEIT codec 32
L4 1 IE%E codec MY,
Note:

IXFf77 AT ppm {H S BEE N I IR LS E, —RR 12 #a A=A W) ppm (6 LR 7o UT2R
USB AW, SOF BL=FHIH4K, ppm SILIEIHE] 0 FLZHEE € ZIHTAIE

UIRASSEHEZR A, WA IR AT LU EARAY ppm #1METE

2.3.4 Compatibility

Volume Control

WIHRAE Windows 2%t FiF UAC2, BHEIHI—EREXAN, Bl UAC2 i c_feature_unit,
p_feature_unit IEE N 0, N Windows JoikiEH MN#E UAC2 IKE,

% 2-1 NE LRGN UAC & mIEHlHSHrE L

Windows10 Linux (ubuntu) MacOS
UAC1 XHE AN F XFF

UAC2 BN FH A H EF
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2.4 UAC Test

UAC1 1 UAC2 R 7 k52—, XEDL UAC1 A

BLEMARITRING, &R USB 2| PC, PC ¥inA] PARGIZE] USB Audio #4#%, 41 NE 2-1 Windows-USB-
Audio-Class1, [& 2-2 Ubuntu-USB-Audio-Class1-Output 1% 2-3 Ubuntu-USB-Audio-Class1-Input,

v ==, LT EsIEE

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

U siEnEiEEsheEs

> § ERsTEEEE

> OF FiEiSEEE

> I ErmE

> O EafiEg

W

M Capture Input terminal (6- AC Interface)
i #7=2% (6- AC Interface)
iy Tere (Realtek High Detinttion Audio)

2-1 Windows-USB-Audio-Class1

HHSEO): o S
O 88 O AFBESHARIT 100%

Wi WA BEEMR LAEF

FHLTHHBENES: EilGid i=E
HEE B#i(B): \/
e = =
N NP b ) -
' UsB Audio Device -
S{S(s): ’ i
B B
MiXES

O aReEETsE

2-2 Ubuntu-USB-Audio-Class1-Output
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BHEE(0): ¢ ) )
s () AFESHART 100%
W EA | ESHE SERE
SRS, M ERSA RS
MEBIER BWASE(): ¥ 9 ¥ gz
.ﬂmeéﬁﬁ 100%
BNZSGE: pnaanoononnanaanonnponaanaanan

o BB A
| UsB Audio Device

EXEEETEE

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

RK3308 Ui H R I4TERGN N USB UACT IEH AR H &

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

EE UACL FRIEEMIE:

W ERIIEEE, UACT XA card2 (UAC1Gadget) , HEAH— playback &% 17 i - pomC2DO0p F1—4

capture 757 i - pemC2D0c,

# 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 [UAC1Gadget ]: UAC1_Gadget - UAC1_Gadget
UAC1_Gadget 0

7 [Loopback 1: Loopback - Loopback
Loopback 1

# 1ls -1lh /proc/asound/card2

-r--r--r-- 1 root root
dr-xr-xr-x 3 root root
dr-xr-xr-x 3 root root

# 1ls /dev/snd/

controlC@ controlC7 pcmC1lDOC
controlCl pcmCODOC pcmC1DOp
controlC2 pcmCODOp  pcmC2DOC

© Dec 31 19:14 id
O Dec 31 19:14 pcmOc
0@ Dec 31 19:14 pcm@p

pcmC2D0p
pcmC7DOC
pcmC7DOp

pcmC7D1c
pcmC7D1p
timer



2.4.1 UAC Test on Windows

FT7F Windows 7= F 1% E, W T 2-4 Windows-Audio-Setting, 73#i%+% USB-Audio 1F 47 & i H% &1
mEmARE ERX)

===z
=
RIS

=27 (6- AC Interface) v

FUWRIFEFREEYAEHIESE, (RrLASRsTiaE+dit
TEEN.

REEE

i

EEENRE

Capture Input terminal (&- AC Inte... ~~

RO AT FERAEENAEARE, FrLiESRFEiRaE+i
TEEN,

wEEN
ML E 5,
g
[ 2-4 Windows-Audio-Setting
A Windows UAC1 5 IRE:
£ RK3308 Ui 5 IR TUT R UACT TR i

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


af://n303

X Windows UAC1 FZWfiE:

MR E IRE, 752 A AT AR A &40, JEid ADB push 835 arecord 757X, ARAFZ A AY &
s (B3R 48KHz, 2 channels, 16 bits)

Fban, RK3308 ¥iiHY e AT arecord a4, CRAZMIIA(E Y B30 test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
TRIFESCAE test.wav MG, BHUTUNREY UACT REHL
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

PUTSE EiR @25, PC AT PA# A Windows H i “Voice Recorder” IR 7R & XM, @1 RE 2-5

Windows-Voice-Recorder,

BEMtE
Voice Recorder N
5159 Microsoft Store RIF
N .
. - . Voice Recorder
£ voice - EEFIEERER b ZETRT Microsoft Store KR

2-5 Windows-Voice-Recorder

bR _ERsRE MR 7772, ta] PA# A Windows BRI IHRE, SLRHBMGEZ IS, AR
FIFFer B E? > i B HEAR? > "kl > <@ > i, A& tbigs, HIEERKIRm
iridso

41~ 2-6 Windows-Capture-Listen-1 F1[&] 2-7 Windows-Capture-Listen-2,
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HELTERREsEias:

LiEES: Sla—t
AR

Capture Input terminal
6- AC Interface

£,
Realtel: High Definition Audio
FEM

()

=S =TI
s Realtel: High Definition Audio
[i;- FEM

: MEERE
Eﬁﬁ Realtel: High Definition Audio
§ C=EH

=l ki

Bl

| ==

Elig

| AR

[#] 2-6 Windows-Capture-Listen-1

ZrMERMIRE

EAREmEE

BEER]?
EREVFEED

1 Windows ZEEEIT
BES



4 Capture Input terminal B *

=0 6T ZE =R

{FETLIEE I Capture Input terminal EENITFEIES SIS ERE
=, IEEE—T=mr, WaELinslEs.

§d = O

TR
T e R

1H=EE (Realtek High Definition Audic) w

T REREE
(@ EFREhERRT SRR
O SxEEALITEE

"= Blie IR (A)

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

FTJF Ubuntu A %1% &, 0 FE 2-8 Ubuntu-Audio-Setting-Output #1[& 2-9 Ubuntu-Audio-Setting-Input, 43
Hi%EFE USB-Audio TN/ B IR EMAE SRS G


af://n328

MHEE). w ) )

O sg () ArESHRABT 100%

Wb WA BEMR NAERF

FHLTHHENES: B 28
ﬁ;@aﬁgg 15%i(B):
s RAREE): T .
' UsB Audio Device -
SHHES(s): ’ 7
=0 A
MiAES

MHEEO): W L))

sz () arsSHABE 100%

Ml WA ETHR LARE

REEE, M R R E
ﬁw‘éﬂiﬁ% wASEQ): & & Mg
WEEH 100%

. .'rﬁ*mi)\ MNT: goooooooooaooaooooo0ooano0n0nn
USB Audio Device

O sReERTEE
2-9 Ubuntu-Audio-Setting-Input
i Ubuntu UAC1 JAFH VIRE:
£ RK3308 Uil 8 AT AT UACT TR E a4

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

FiR@AFRM Card2 (USB Audio) #&, S5 MAHIFE £ Cardo #iH &
PUTEM LG, Ubuntu PC B SR, RK3308 AR R AT DASEINTRE

M Ubuntu UAC1 35 fE:



MR & IRE, 752 AT DA &30S, JEid ADB push 835 arecord Y 757%, ARAZ N AT &
s (B3R 48KHz, 2 channels, 16 bits)

Fban, RK3308 ¥iihd e AT arecord a4, CRAZMIIA(E Y B304 test.wav

arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav

RIFE WA testwav MG, FHUTI R UACT &ML

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

PIT5E B2 ), £ Ubuntu TSRS, WN“audacity”, HEATREIREM L,

audacity 234

sudo apt install audacity

audacity 5% & ST RE 2-10 Fir,

Audacity

ME(F) 4RIB(E) 0 ) & ) HIE(T) £/ ) 3 (H)

f, k) S) & I= 0| RE 51 48 4 [zzmemmh 18 129630
g § Pl k| OE 57T 48 4 36 30 24 18 129430

P Ha T G4 M @ o) B 2RALIHP e
ALSA }@ default S 2 (wimmsy - o | 1) default =
6.0 7.0 B.O 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
EARE S | 1.0
ifkrE, 44100Hz
324 B i
HE HE
- + | v

e
5 o 5 | 0s-

-1.0

1.0

0.5

0.0-

0.5+

-1.0

[l 2-10 Ubuntu-audacity

3. UAC1 Legacy Usage and Test

3.1 UAC1 Legacy Usage

Rockchip *F-5& UACI1 Legacy X534 USB Audio Class specification 1.0, {HSZRiEDIRE, I H sk
Faftgrs 3 FF (BRIMEH /dev/snd/pemCODOp)

BRINSCH
J#¥: High Speed

SKFEZ: playback 48 KHz, ARAJflE


af://n351
af://n352

FHIE%L: playback 2 Channels, ANAJHCE

PNIVRFE : playback 16 bits

UAC1 Legacy il /5500 R :

¥ CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y Z|AN#ZH defconfig
A RK3308 EVB M3l

BiE UAC1 Legacy IIAZEZ IR :

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/bcdDevice

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 "uac1i" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
1ln -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gso
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs0
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/uDC

{4 RK3308 FFilim, BAINIZTT T ADB BLEMA, SS EIRECE 7 EHEE, TEIEIE, AIAF3)
PATAN N A2 KECE UACI Legacy YIRE, B2 i USB FLEMIA, FEARYE LRIV K KES ADB
A1 UAC1 Legacy [IECE A,

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/bcdDevice

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

echo "uac1l" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1

1In -s ../../functions/uacl_legacy.gso

echo ff400000.usb > ../../UDC

Note:

“idProduct ” ] LIR#E =i H1TE X, (HARES = iayE Ml USB Function idProduct (58



“UDC” 4 USB #5885 FF, XIW/ /sys/class/udc/ 2 Ha55 F
Windows =X IGESIXENICIL, B & G R AFETEANS), 1 Windows BEATIRFIG &

FCEIA I TR )G,

W Ll

U

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

RK3308 Uiy 8 [I4TEI4N R USB UAC1 Legacy 1EH B HE:

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

48000

dwc2 ff400000.usb:
dwc2 ff400000.usb:
dwc2 ff400000.usb:
android_work: sent

%2 USB #| PC, PC ¥in] AHAIE] USB Audio %8, WK 3-1

EE. RS

i Realtek High Definition Audio

ij USBE Audio Device
i EFRR) ETSEET
FiFIEfHE S

§ EESToEERIE

OF SR
in EHiEE

v i| SEe T

ij H7==% (4- USB Audio Device)
i| ##75==% (Realtek High Definition Audio)

new address 25
uevent USB_STATE=CONNECTED

new device is high-speed

bound driver configfs-gadget

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

android_work: sent uevent USB_STATE=CONFIGURED

UACI Legacy X MLa0 FAYECE R :
W RECE RN AR, AL ERINTE UAC FIECE AT,

# 1s -1lh /sys/kernel/config/usb_gadget/gl/functions/uacl_legacy.gs0/

-rw-r--r-- 1
-rW-r--r-- 1
-rW-r--r-- 1
-rw-r--r-- 1
-rw-r--r-- 1
-rW-r--r-- 1

root
root
root
root
root
root

root
root
root
root
root
root

4,
.0K
.0K
. 0K
.0K
. 0K

A DD Db

0K

Dec
Dec
Dec
Dec
Dec
Dec

31
31
31
31
31
&l

19:
19:
19:
19:
)¢
19:

audio_buf_size - audio buffer size ERINIZEN 48000
fn_cap - capture pcm device file name PRINIZE N /dev/snd/pcmCODOC
fn_cntl - control device file name EKIANIZEN /dev/snd/controlCe
fn_play - playback pcm device file name ZRINEE N /dev/snd/pcmCODOp
req_buf_size - ISO OUT endpoint request buffer size ERINIZEN 200
reg_count - ISO OUT endpoint request count ZRINEEN 256

UAC1 Legacy NE1E RK3308 Uit | et b7 [ 75 R 14510 il

08
08
08
08
08
08

audio_buf_size
fn_cap

fn_cntl
fn_play
req_buf_size
req_count

rate



3.2 UAC1 Legacy Test

Windows PC Ui & & BIES % UAC Test on Windows

Ubuntu PC Ui & % B 1525 UAC Test on Ubuntu

RK3308 Wi N BEHUTEM @4, %EHE USB £ PC J5, UACI Legacy JXZIERIAZFTFF RK3308 Al Cardo
R N R =

4. Audio Source Usage and Test

4.1 Audio Source Usage

Rockchip 5 Audio Source JXZ13#%F USB Audio Class specification 1.0, {HHRZHZEDI8E,
BRI SZH
JH#: High Speed

REER: playback BRIAM 44.1KHz, SISZRUIT 15 MORFERIRIER, PC i) DASIASEL E

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

P JE%L: playback 2 Channels, ANAJFCE

PNIIARFE : playback 16 bits

Audio Source 75 iEU T :

™I CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) Z|A#%H defconfig
#3I1 CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y Z|N#[ defconfig

A RK3308 EVB Jffi]

Bi & Audio Source FIIASE R

mount -t configfs none /sys/kernel/config

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

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

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


af://n379
af://n383
af://n384

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

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

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

40 RK3308 FFHLfE, ERINZTT T ADB BLEMA, SSBARWEE ik, ERIAE, nILAFS)
PATU R A4S RBCE Audio Source TIRE, WA= USB BLEMIA, FEMRIBLIRFTRRKES ADB
F1 Audio Source FHC B HIAS,

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

1ln -s ../../functions/audio_source.gs0

echo ff400000.usb > ../../UDC

Note:

“idProduct » FJ LAFR#E™ i H1TE X, (HAGES i E M USB Function idProduct /158
“UDC” 4 USB #5885 FF, Xt/ /sys/class/udc/ {5 #55 F

Windows X/ REFIXENICIZ, BRI EITRIFHIEIRE), 1L Windows BEHTIRG R &

FCEMASI TR )G, 4% USB 2 PC, PC ¥iA] PAIRAIF] USB Audio %4, 41 ~E 4-1 Windows-USB-
Audio-Source 1 4-2 Ubuntu-USB-Audio-Source
v | FE. IUTERSEEEEE
ij Realtek High Definition Audio
ijj USB Audio Device
W siFEmEsHaE
V) ERSTEEEsE
O FEiEheR
in EniEE
v i ElEAE S
[S ==, (4- USB Audio Device) |
ij /== (Realtek High Definition Audio)

4-1 Windows-USB-Audio-Source



RMHEE0O): %

Hif WA ETHR LARE
REES, M

MENER
.ﬂﬁmféﬁﬁ

o BB A
| UsB Audio Device

EXEEETEE

4-2 Ubuntu-USB-Audio-Source

L)

) RiFEEHAHET 100%

B 2 E

wazE(): ¥

MANFER:

RK3308 Ui & IFTENUI N USB Audio Source 1E 325 HI H

dwc2 ff400000.usb: new device is
dwc2 ff400000.usb:
android_work:

new address 23

high-speed

sent uevent USB_STATE=CONNECTED

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

android_work:

sent uevent USB_STATE=CONFIGURED

Audio Source JXa/1{%H f fit AT L B I PAZIE

#% Audio Source {5 B 715

MR EREEEER, Audio Source X card2

# cat /proc/asound/cards
0 [rockchiprk3308v]:

(audiosource) , HHE— playback %% 17 5 - pcmC2DO0p,

rockchip_rk3308 - rockchip, rk3308-vad

1 [rockchiprk3308p]:

2 [audiosource 1:

7 [Loopback 1:

rockchip, rk3308-vad

rockchip_rk3308 - rockchip, rk3308-pcm

rockchip, rk3308-pcm
audio_source - audio_source
USB accessory audio source
Loopback - Loopback
Loopback 1

# 1ls -1lh /proc/asound/card2

Sr--r--r-- 1 root

dr-xr-xr-x 3 root
# 1ls /dev/snd/

controlC2
controlC7

controlCo
controlC1i

root O Dec 31 19:06 id

root 0 Dec 31 19:06 pcm@p
pcmCODOC pcmC1DOc pcmC2D0Op pcmC7D0Op pcmC7D1p
pcmCODOp pcmC1DOp pcmC7DOC pcmC7D1c timer



4.2 Audio Source Test

M Audio Source S VIfE:

Windows PC Uik H & HIES % UAC Test on Windows

Ubuntu PC ¥R HIX B 1ES# UAC Test on Ubuntu

RK3308 iR < (RIERAEZRM HERIAM 44.1KHz) :

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

Note:

TG RTEDNF test.wav HIRFEE, DGR EHIRIER—E, 20, DR A] GEH B & 25 TR

oz
=

Ak, RN Audio Source 374 15 FUR[ESRAER, A DA PC i Al DASIASHEC B RFER, FIEUR:
FITFmi I E --> “F F IR > "Fiill" > <@ > TP, TR M IRER,
WRE 4-3 iR

9 == 4 =R EE X
B # =5 #&G SRRy =X
PR R RS S EfEsL
TS R E R AR,
==
] 4- USE Audio Device
EEE EE, o, 44100 Hz (CD BE)
_— 2 &8, 16 {i, 8000 Hz (BiEEE)

¢ Realtek High Definition Audio 2 %EE' 16 fiZ, 11025 Hz (FSEE) -
"y =E) 2 BB, 16 {Z, 16000 Hz EFZENER
2 EiE, 16, 22050 Hz (BEBEE)
LEBRE A 2BE, 16 i, 32000 Hz (B4 1BER)
D Eal ek High Definition Audic 2 8, 16 {ir, 44100 Hz (CD EE)
4

|".
e

2 &8, 16 £i, 48000 Hz (DVD &)

2 EE, 16 fiI, 88200 Hz (BREZEEE)
SRS 2 EE, 16 fii, 96000 Hz (REEER)
Realtek High Definition Audio

3 CEE

¢z
'|:‘:|'t

: L E(D
EE(C) BN S tuln

— | i AW

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

5. UAC1 Legacy and Audio Source Composite Usage and
Test


af://n415
af://n428

5.1 UAC1 Legacy and Audio Source Composite Usage

UACI1 Legacy + Audio Source fiH /575U R :
UAC1 Legacy 1 Audio Source A] AHE N —1> USB B &1&#F, SRR EMINE HIRE,

7)1 CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y Z|P#/ defconfig

#3I CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) Z|A#ZM defconfig

731 CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y Z|# defconfig
AN, T BMEE B T “support_uacl_legacy_and_audio_source.patch”,
A RK3308 EVB 3l

Bl ® UACI Legacy + Audio Source FIIASEZIITR:

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/bcdDevice
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
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower
echo "uac1l" >

-m 0770

/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
1n -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gso
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs0
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gso
1n -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gso
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs0
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/uUDC

HAME BRI, 1S5 UACL Legacy Usage 1 Audio Source Usage

5.2 UAC1 Legacy and Audio Source Composite Test

1H5% UACI Legacy Test fl Audio Source Test

6. Reference Documentation


af://n429
af://n440
af://n442

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),

o Universal Serial Bus Device Class Definition for Terminal Types(referred to in this document as USB

Audio Terminal Types)

Others

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

o Windows USB Audio 2.0 Drivers

o Windows Audio-Tapered Volume Controls

7. Appendix A UAC1 Device Descriptor

Device Descriptor:
bLength
bDescriptorType
bcdusB
bDeviceClass
bDeviceSubClass
bDeviceProtocol
bMaxPacketSize0
idVendor
idProduct
bcdDevice
iManufacturer
iProduct
iSerial
bNumConfigurations

18

(o]

64
0x2207
0x0019
1.00

1

2
3
1

Configuration Descriptor:

(Defined at Interface level)

rockchip
USB Audio Device
0123456789ABCDEF

bLength 9
bDescriptorType 2
wTotalLength 174
bNumInterfaces 3
bConfigurationVvalue 1
iConfiguration 4 audio
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0]
bAlternateSetting 0]
bNumEndpoints (0]


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
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

bInterfaceClass 1 Audio

bInterfaceSubClass 1 Control Device
bInterfaceProtocol 0
iInterface 5 AC Interface

AudioControl Interface Descriptor:

bLength 10
bDescriptorType 36
bDescriptorSubtype 1 (HEADER)
bcdADC 1.00
wTotalLength 52
bInCollection 2
baInterfaceNr( 0) 1
baInterfaceNr( 1) 2

AudioControl Interface Descriptor:
bLength 12
bDescriptorType 36
bDescriptorSubtype 2 (INPUT_TERMINAL)
bTerminalID 1
wTerminalType 0x0101 USB Streaming
bAssocTerminal 0
bNrChannels 2
wChannelConfig 0x0003

Left Front (L)
Right Front (R)

iChannelNames 7 Playback Channels

iTerminal 6 Playback Input terminal
AudioControl Interface Descriptor:

bLength 9

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminallID 2

wTerminalType 0x0301 Speaker

bAssocTerminal 0]

bSourceID 1

iTerminal 8 Playback Output terminal
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 2 (INPUT_TERMINAL)

bTerminalID 3

wTerminalType 0x0201 Microphone

bAssocTerminal 0

bNrChannels 2

wChannelConfig 0x0003

Left Front (L)
Right Front (R)

iChannelNames 10 Capture Channels

iTerminal 9 Capture Input terminal
AudioControl Interface Descriptor:

bLength 9

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 4

wTerminalType 0x0101 USB Streaming

bAssocTerminal 0



bSourcelD 3

iTerminal 11 Capture Output terminal
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bAlternateSetting 0
bNumEndpoints 0]
bInterfaceClass 1 Audio
bInterfaceSubClass 2 Streaming
bInterfaceProtocol 0]
iInterface 12 Playback Inactive
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bAlternateSetting 1
bNumEndpoints 1
bInterfaceClass 1 Audio
bInterfaceSubClass 2 Streaming
bInterfaceProtocol 0]
iInterface 13 Playback Active
AudioStreaming Interface Descriptor:
bLength 7
bDescriptorType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminalLink 1
bDelay 1 frames
wFormatTag 1 PCM
AudioStreaming Interface Descriptor:
bLength 11
bDescriptorType 36
bDescriptorSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bNrChannels
bSubframeSize
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 0Xx00c8 1x 200 bytes
bInterval 4
bRefresh 0
bSynchAddress 0
AudioControl Endpoint Descriptor:
bLength 7
bDescriptorType 37

bDescriptorSubtype 1 (EP_GENERAL)



bmAttributes 0x01
Sampling Frequency

bLockDelayUnits 1 Milliseconds
wLockDelay 1 Milliseconds
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bAlternateSetting (0]
bNumEndpoints 0]
bInterfaceClass 1 Audio
bInterfaceSubClass 2 Streaming
bInterfaceProtocol 0]
iInterface 14 Capture Inactive
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bAlternateSetting 1
bNumEndpoints 1
bInterfaceClass 1 Audio
bInterfaceSubClass 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)
bNrChannels
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
bRefresh (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
bDeviceClass 0 (Defined at Interface level)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
bNumConfigurations 1
Device Status: 0X0000

(Bus Powered)

8. Appendix B UAC2 Device Descriptor

Device Descriptor:

bLength 18
bDescriptorType 1
bcdusB 2.00
bDeviceClass 0 (Defined at Interface level)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
idVendor 0x2207
idProduct 0x0019
bcdDevice 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


af://n466

bFunctionSubClass
bFunctionProtocol
iFunction

Interface Descriptor:

5 Source/Sink

bLength 9
bDescriptorType 4
bInterfaceNumber (0]
bAlternateSetting 0]
bNumEndpoints (0]
bInterfaceClass 1 Audio
bInterfaceSubClass 1 Control Device
bInterfaceProtocol 32
iInterface 6 Topology Control
AudioControl Interface Descriptor:
bLength 9
bDescriptorType 36
bDescriptorSubtype 1 (HEADER)
bcdADC 2.00
bCategory 8
wTotallLength 83
bmControl 0x00
AudioControl Interface Descriptor:
bLength 8
bDescriptorType 36
bDescriptorSubtype 10 (CLOCK_SOURCE)
bClockID 6
bmAttributes 0x01 Internal fixed Clock
bmControls oxo01
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 ox01
Clock Frequency Control (read-only)
bAssocTerminal (0]
iClockSource 8 64000Hz

AudioControl Interface Descriptor:

bLength 17

bDescriptorType 36
bDescriptorSubtype 2 (INPUT_TERMINAL)
bTerminalID 1

wTerminalType 0x0101 USB Streaming
bAssocTerminal 0

bCSourceID 5

bNrChannels 2

bmChannelConfig 0X00000003

Front Left (FL)
Front Right (FR)
bmControls 0x0003

Copy Protect Control (read/write)



iChannelNames
iTerminal

(0]
9 USBH Out

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bCSourceID
bNrChannels
bmChannelConfig
Front Left (FL)
Front Right (FR)
bmControls

17
36
2 (INPUT_TERMINAL)
2
0x0201 Microphone
0
6
2

OXx00000003

Ox0003

Copy Protect Control (read/write)

iChannelNames
iTerminal

(0]
10 USBD Out

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminallID
wTerminalType
bAssocTerminal
bSourceID
bCSourceID
bmControls

12
36
3 (OUTPUT_TERMINAL)
4
0x0101 USB Streaming
0
2

6
Ox0003

Copy Protect Control (read/write)

iTerminal

11 USBH In

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bSourceID
bCSourceID
bmControls

12
36
3 (OUTPUT_TERMINAL)
3
0x0301 Speaker
0
1
5
0OXx0003

Copy Protect Control (read/write)

iTerminal
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface
Interface Descriptor:
bLength
bDescriptorType

12 USBD In

Audio
Streaming

13 Playback Inactive



bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface

1

1

1

1 Audio

2 Streaming

32

14 Playback Active

AudioStreaming Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminallLink
bmControls
bFormatType
bmFormats
PCM
bNrChannels
bmChannelConfig
Front Left (FL)
Front Right (FR)
iChannelNames

16
36
1 (AS_GENERAL)
1
0x00
1

0x00000001

2

OXx00000003

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
0Xx0100 1x 256 bytes
4

AudioControl Endpoint Descriptor:

bLength 8
bDescriptorType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x00
bmControls 0x00
bLockDelayUnits 0 Undefined
wLockDelay 0
Interface Descriptor:

bLength 9

bDescriptorType 4

bInterfaceNumber 2

bAlternateSetting 0

bNumEndpoints 0]

bInterfaceClass 1 Audio

bInterfaceSubClass 2 Streaming

bInterfaceProtocol 32



iInterface
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface

15 Capture Inactive

Audio
Streaming

32

16 Capture Active

AudioStreaming Interface Descriptor:

bLength 16
bDescriptorType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminalLink 4
bmControls 0x00
bFormatType 1
bmFormats 0x00000001
PCM
bNrChannels 2
bmChannelConfig 0x00000003
Front Left (FL)
Front Right (FR)
iChannelNames 0
AudioStreaming Interface Descriptor:
bLength 6
bDescriptorType 36
bDescriptorSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bSubslotSize
bBitResolution 16
Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress 0x81 EP 1 IN
bmAttributes 13
Transfer Type Isochronous
Synch Type Synchronous
Usage Type Data
wMaxPacketSize 0x00cO 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

bDeviceClass 0 (Defined at Interface level)



bDeviceSubClass

bDeviceProtocol 0

bMaxPacketSize0 64

bNumConfigurations 1
Device Status: 0X0000

(Bus Powered)
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