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1. Kernel UAC CONFIG

1.1 Related Kernel Commits

Kernel-5.10 B9 UAC1/UAC2 RAZAUBS I ZIN TR G Be e ThEE,
usb: gadget: u_audio: add uevent for ppm compensation

WNREBIFFEFEA Kernel-4.4/4.19 B9 UAC1/UAC2 BYTHEE, EELBINFMERNNIZELE SN THRTY!
T, WMRKRHBAT, BEXIEFEZ Rockchip Redmine &, & KHHLARXILRIIES,

o #HTHIK:

usb: gadget: f_uacl: set balnterfaceNr 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

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

e Documentation/ABI/testing/configfs-usb-gadget-uac1
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e Documentation/ABl/testing/configfs-usb-gadget-uaci_legacy

e Documentation/ABl/testing/configfs-usb-gadget-uac2

1.4 Support List

& 1-1 Rockchip & UAC1/UAC2 Device ZH5HIThEE

Function Uevent =5l ZREE ZEE Feature Unit SEi5§! B $hE S

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

[1] Uevent ¥ @512 uevent ZiXtTH/FKH UAC, RIFFIRE, UREBEEIHTBEEMHALEE
uac_app, LUAFIEFIEFRIIER, ERET Uevent,

[2] UAC2 B9 Feature Unit EEZHITE Windows FETZFRE. [, ik UACT B Feature Unit &
EfFH], UAC2 XH Feature Unit BEE#H, 1 ZE8ZET UAC Usage,

[3] BI$#[EI2ETHEE, BB sI RS IHEEEATT#4TIE, (& USB FHIAI#F] USB B4R ESLIET Y. &
B SDK R%& RV1126-Linux-4.19 1581 #4[EI2, 1&HF25ZE T PPV 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 & UACT IREh323F USB Audio Class specification 1.0, ZEFRENKE, FEAFEELM
A+,

UACT IREHIEE blnterval=4,
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NI 2N
e JEZE: High Speed
o RIS playback # capture #79 48 KHz
o FEIEZK: playback # capture #84 2 Channels
e {iRE: playback # capture #79 16 bits
Note:

[1] USB Audio 1.0 Specification 7£ USB 2.0 core Specification .ZEischt, Fitk USB Audio 1.0
Specification ;R E EIEIETU(High Speed) X—HEE, ATL{ET —LEZHN{ETF Audio 1.0 FEEIRETTIF
EBNEIER G EL S8, FLAIERL isochronous endpoint descriptor £ bInterval=4, 557l al
LUTEE T E L3215 UACT B9E#FRTN. 7T IEHT Windows Rk L, AR B ERE UAC2,

2] RIFEE, FEH, REFALESAREHRIEOLE, FHEHARHIEEE 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 Itis 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 IREh323% USB Audio Class specification 2.0, ZEFRENKRE, FAFEBLM
Ao

BRIASZHE:
e JEZ: High Speed
o SREEE: playback # capture #BJ9 48 KHz
o FEIEZK: playback # capture #B9 2 Channels
e {iRE: playback # capture #873 16 bits
Note:
[1] M Windows 10 (1703 &) FF44, Windows 7 #{iA Z#F UAC 2.0 IXzpFEFo
[2] Windows ] Linux Xt E4RE I RIEtE B TR, BEMFBELIE, Linux #Android —#o
[3] Windows =311 & 9Ka01212, BHAE/ZRIFHIZIEE, i Windows EHTIRFIRE.
[4] RIFE, FEH, (DREHAILUEIAGIEHIEOLE, #HEFHEEE UAC Usage,
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2.3 UAC Usage

B/ITE Rockchip &, UACI/UAC2 EECESAMELIMINEE LEA—8, REERBEMDINLBFRF
2

e 70 defconfig
3FF UACT, 70 CONFIG_USB_CONFIGFS_F_UAC1=y E|#%H defconfig
3FF UAC2, 71 CONFIG_USB_CONFIGFS_F_UAC2=y EIR#%H defconfig
e Linux configfs Bt &

B2E Kernel-4.4/4.19 UAC1/UAC2 BIBIZASEM 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" ]1; then
CONFIG_STRING=uac2
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()
{
UAC_GS@=${USB_FUNCTIONS_DIR}/$1.gs@
echo 3 > ${UAC_GS@}/p_chmask
echo 2 > ${UAC_GS0Q}/p_ssize
echo 8000,16000,44100,48000 > ${UAC_GS0}/p_srate
echo ${FU} > ${UAC_GSQ}/p_feature_unit
echo 3 > ${UAC_GS@}/c_chmask
echo 2 > ${UAC_GSQ}/c_ssize
echo 8000,16000,44100,48000 > ${UAC_GSQ}/c_srate
echo ${FU} > ${UAC_GSQ}/c_feature_unit

syslink_function()

{
In -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 [ "$UAC" == "uac2" ]; then
syslink_function uac2.gs@
elif [ "$UAC" == "uacl" 1;then

syslink_function uacl.gs@
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
UDC="1s /sys/class/udc/| awk '{print $1}'"
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 0

Note:

[1] E#E1E1T uac.sh restart BIEJETHEZ] UACT/UAC2

[2] FEELZE ${UAC} BTLXFERE UACT BE3 UAC2

[3] “idProduct” B] LIIRIEF i B1TEX , 1BFEES~anhYE M USB Function idProduct /A5
[4] Windows =318 &EIXFHICIC, B E/FRIFHIZIKE), it Windows E#TIRFR &

Kernel-5.10 UAC1/UAC2 BYEEE B &R TE /oem/usr/bin/usb_config.sh flzsH:



uacl_device_config()

{

}

UAC=$1
mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gs@
UAC_GS0=${USB_FUNCTIONS_DIR}/${UAC}.gs@

echo
echo
echo
echo
echo
echo

echo
echo
echo
echo
echo
echo
echo
echo
echo

3 > ${UAC_GSQ}/p_chmask

2 > ${UAC_GS@}/p_ssize

1 > ${UAC_GS@}/p_mute_present

1 > ${UAC_GSOQ}/p_volume_present

-5120 > ${UAC_GSQ}/p_volume_min #-2@db min must > -96db
8000,16000,44100,48000 > ${UAC_GSO@}/p_srate

v

${UAC_GS0}/c_chmask

${UAC_GS0}/c_ssize
${UAC_GS0}/req_number

1 ${UAC_GSQ}/c_mute_present

1 > ${UAC_GS@}/c_volume_present

-3200 > ${UAC_GS@}/c_volume_min #-12.5db

® > ${UAC_GS0Q}/c_volume_max #0db

32 > ${UAC_GS0}/c_volume_xes #0.125db
8000,16000,44100,48000 > ${UAC_GSO@}/c_srate

A N W
vV VvV Vv

In -s ${UAC_GS@} ${USB_CONFIGS_DIR}/f2

uac2_device_config()

{

UAC=$1
mkdir ${USB_FUNCTIONS_DIR}/${UAC}.gs@
UAC_GS@=${USB_FUNCTIONS_DIR}/${UAC}.gs@

echo
echo
echo
echo
echo
echo

echo
echo
echo
echo
echo
echo
echo
echo
echo

3 > ${UAC_GSQ}/p_chmask

2 > ${UAC_GS0Q}/p_ssize

1 > ${UAC_GSQ}/p_mute_present

1 > ${UAC_GSOQ}/p_volume_present

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

3 > ${UAC_GS@}/c_chmask

2 > ${UAC_GS0Q}/c_ssize

4 > ${UAC_GS@}/req_number

1 ${UAC_GSQ}/c_mute_present

1 ${UAC_GSQ}/c_volume_present

-3200 > ${UAC_GS@}/c_volume_min #-12.5db

® > ${UAC_GS0@}/c_volume_max #0db

32 > ${UAC_GSO}/c_volume_xes #0.125db
8000,16000,44100,48000 > ${UAC_GSQ}/c_srate

A\

v

v

In -s ${UAC_GS@} ${USB_CONFIGS_DIR}/f2



2.3.1 Parameters

&E Kernel-4.4/Kernel-4.19 UAC1/UAC2 B9 function BE, BRI TSEdE0:

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

1s

c_chmask c_srate p_chmask p_srate xreq_number

c_feature_unit c_ssize p_feature_unit p_ssize

Hr c K capture, FRXER USB BHERNREEE, XN Host WRE; R, p RR USB &
PAE-REY playback @&, XL Host IRE. M MNBEEMEINIL,

FRANSHRORENT:

Sample Rate

p_srate, c_srate

BINMENERIFE 48000, ZIFSREFREE, RFRZEHESEA, Fu0:

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

Channel

c_chmask, p_chmask

BMIAMER 3 (WFEE), ZREEERERFRRAE,

fINig & UAC Device 73 5.1 REFE, BEARERSEE:

echo 0x3F > p_chmask

echo @ > c_chmask

Data deepth

p_ssize, c_ssize BRINME 2 (B1i: Bytes, B 16 (IRE)

Volume

c_feature_unit, p_feature_unit S E£EHIAX, BRIAER 0 (XH), T 1 AAUFAB.
79 UAC2 B9 Feature Unit HE2ITHITIEEE Windows FATERS, FLl, BN UACT BH

Feature Unit ZE3THI, UAC2 XF Feature Unit B 2315,

req_number

req_number /9 UAC JRzhig 3245 USB 1=HI23EY Buffer M8,

¥EER USB thiY, & USB Device RAFFRF EIRIEIER, 21FEE NO DATA &; {8 MAC OS
THERAXMITH, B, £ CPUEREITR, BIIEM req_number MELUINA UAC Buffer &
7, MmiEsEAE OS HWEAM,

Kernel-5.10 UAC1/UAC2 HJ function B 5 Kernel-4.4/Kernel-4.19 BBEXRE, EAFESENT:

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

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

H:
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e volume/mute BIfEEET =, H c_feature_unit, p_feature_unit TEH:
p_mute_present/p_volume_present #1 c_mute_present/c_volume_present, MIZERIAELERE
volume/mute, SDK /5% uac_app ZRIARTRITH,

¢ volume/mute By MIN_DB/MAX_DB/RES_DB #3%IZE & /7 -100 dB/0 dB/1 dB, [EEY, AR
= p_volume_max/p_volume_min/p_volume_res A&
c_volume_max/c_volume_min/c_volume_res, =@ KEBHE codec 5 EFHAL B XLES
o

Note:

[1] volume/mute 2 uac_app #1TEHT, LURIE PC EEFH, ELMMITH codec 3, FIEZE
Xt Windows Audio-Tapered Volume Controls.

[2] 188515 T X AT MIN_DB/MAX_DB, #¥&7E UAC #2EAT, RIFZ PC, PC HMIEREXFTME, 18
E PC inEE785490 #1100 2531574 MIN_DB #I MAX_DB.

2.3.2 Uevent

AT ERER SRR SR, UNSREXRNSENRE, VAR uac_app FEWEIH N AZNE
fro XEHNVER vevent FHTHRZEINAENEN, MARER vac TR, REEGHFHXET
ﬁ%{mlu\o

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=0OUT
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] XEHJIN Z~ Host RE, OUT &+ Host &

[2] Kernel-4.4/Kernel-4.19 [A#% UAC1/UAC2 IXzh= E5h¥# PC 18 &Y Volume control [RIE1EFEHE
Volume B tE/58d Uevent _F#RF uac_app.
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[3] Kernel-5.10 volume El#%_F#R PC 18&HJ volume control [R4418, uvc_app FEEIGEAIZ LIRAGEFEHE
MIBIZ codec XT7HT db 1B, BEHEZELNUTF:

// volume control 5 db RUEIRAT
#define VOLUME_USB_TO_DB(v_usb) (v_usb <= @x7FFF) ? v_usb : (-
(((rt_intl6_t)OxFFFF - v_usb) + 1))

// uac_app ¥ db BUAEENHE

P: Batt; a: HAIEENNE; m! RASESIE
P =10 A [(a - m)/10]

a =10 * 1g(P) + m

2.3.3 PPM Compensation

[&I79 USB BIBT#3R B F Host, Codec RUBEHR BT Device, FEMNNHSSHZIIMEUEERKX, BRR
INTE alsa FEIHBMERFTEN underrun/overruns

AT RRRIRETEARIRE, FHAEEH ppm compensation BIfERAZ, @iFiZH Host & 128us KIZMH
—RB SOF Bxttb Z&ipYiEl, HE—ENEIRN ppm EE, AEET uevent EH LIREINAR:

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

RE USB BiEE, ME—HITE ppm, NMAREI KN uvent RIREXEIEER ppm EFAGET codec
1REAYZOIAZE codec BIBTEH,
Note:

BFASEIIEEY ppm (EEREE BT MIEE, —+5 S TREEHL pom BLIRT. B
USB BHFFF, SOF BRI, ppm RAEENTE 0 BE A E BIZTHE

WIRXS LA BERTE, WAEEA LR EIRAT ppm #ME1E

2.3.4 Compatibility

Volume Control

YNR7E Windows Z4E EfER UAC2, BEITH—EREXAM, Bl UAC2 BY c_feature_unit,
p_feature_unit I8EH 0, &N Windows T AIEEMNE UAC2 IREA,

R 2-1 FRIENASZF UAC SEIEHINEIFER
Windows10 Linux (ubuntu) MacOS

UAC1 g R+ S

UAC2 KzpHE RZHF XHF
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2.4 UAC Test

UACT F1 UAC2 BUTIiX 755552 —HF, XEBLL UACT Al

FECEMIAHITRINGE, &# USB 2l PC, PCimA] LIRAZE] USB Audio i2#&, 01TFE 2-1 Windows-USB-
Audio-Class1, [E 2-2 Ubuntu-USB-Audio-Class1-Output #E 2-3 Ubuntu-USB-Audio-Class1-
Input,

W a. ISR

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

> U BFNEiEEEHEE

s ) ERsFREEE

> OF FEEERE

> I EneE

> Of EafeEs

M Capture Input terminal (6- AC Interface)
i #7728 (6- AC Interface)
iy e iRealtek High Detimtion Audio)

2-1 Windows-USB-Audio-Class

MHSE(O): + ) 0
O sg () AFSESHARBT 100%

With | WA BEEMR NAERR

FERUTHHBEHRES: Eilsit 28

ﬁﬁ,ﬁgg 15i8i(B):
WEESHT - = =
| B SRARIEIE)=S !
' UsB Audio Device -
HHES(S): - i
=) mA

MiXES

[ ERSEETSE

2-2 Ubuntu-USB-Audio-Class1-Output
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MHEE(0): W )

B3 [ AFESHABE 100%

Al WA EEMR UAERRE

REES, M EWINE A B E
ﬁwgﬂiﬁ% wASE((): ¥ : ¥ Omz
AEESH 100%

RN A WAEER: gooooaooonooaoonooonononoooononn
' UsB Audio Device

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

RK3308 RIS O4TENENT USB UACT IEEMEMAE:

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

BF UAQ BRERRAE!

WMTFERER, UACT XIRZ card2 (UAC1Gadget) , AF—1 playback &&= - pcmC2D0p Fl—
1 capture €& T & - pcmC2DO0c,

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

2 [UAClGadget ]1: UAC1_Gadget - UAC1_Gadget
UAC1_Gadget 0

7 [Loopback 1: Loopback - Loopback
Loopback 1

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

-Y--r--I-- 1 root root ® Dec 31 19:14 id
dr-xr-xr-x 3 root root ©® Dec 31 19:14 pcm@c
dr-xr-Xxr-X 3 root root @ Dec 31 19:14 pcm@p

# 1s /dev/snd/

controlC@ controlC7 pcmClDOc  pcmC2D@p  pcmC7Dlc
controlCl pcmCOD@c  pcmClD@p  pcmC7D@c  pcmC7D1p
controlC2 pcmCOD@p  pcmC2D@c  pcmC7DOp  timex



2.4.1 UAC Test on Windows

FTFF Windows EEI&E, 1 TE 2-4 Windows-Audio-Setting, 7371i%#F USB-Audio fENESHILI&
BFHNEFRNLE (ERN).

===
=
HEEEIHIRE

7=2& (6- AC Interface) v

R EIEEEFERRENYAEHEE, FLESRSgRETH
TEEN,

wEEN

it

D) i 79

EERANRE

Capture Input terminal (6- AC Inte... ~

R EIEEERRENAEARE, MALESRSEIRETH
TEEMN,

wEEHE
MhfZE 5=,
g
2-4 Windows-Audio-Setting
iz Windows UAC1 RS ThaE:
£ RK3308 imAY SR OMITUITHY UACT B &<

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

EiREE<SRTM Card2 (USB Audio) RE, ARMZAMIEFR Card0 ERES

HITEm LA, Windows PC IRiEIE R, RK3308 ZAitE <] LASER NS,
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it Windows UAC1 RS ThiE

MIRAREIEE, FTEEATLUBRIIEIA G, @i ADB push Z(#& arecord B9753%, RENXERDN
?aifﬁﬁﬁ(ﬁ: (23R 48KHz, 2 channels, 16 blts)

Eb4n, RK3308 imAYEOHIT arecord d7%, RIFMIAERNEIAXMH test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
RIFEMXH test.wav BiINfE, BHRITHITH UACT REGL:

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

HITR LRSS, PC imA LUER Windows B HY “Voice Recorder" B RERE XM, TFE 2-5
Windows-Voice-Recorder,

BREEILAL

Voice Recorder N

ZHE{EEY Microsoft Store RIF
RN .

. Voice Recorder
A voice - EEREERER ’ ZEERT Microsoft Store W

& 2-5 Windows-Voice-Recorder
T EARMFRENR G2, elAfER Windows IR EIATHEE, SSREREENEIN, AENT:

IA'EEIRE" > "EEIEHER > "RE" > "BYE" --> ", ak oirltbigE”, FREEReg
F':'%go

Y1 FE 2-6 Windows-Capture-Listen-1 F1E& 2-7 Windows-Capture-Listen-2,



2
By = | =2 B
EELTEseEsEiEE

LiEES:Sja=
EANSE RS

Capture Input terminal
6- AC Interface
EilzE

=7,
Realtek High Definition Audio
FEM

EsSiz ST
Realtek High Definition Audio
FEM

IEERE
Realtek High Definition Audio
2R

=[5

EHTAES v

B

| ==

Bl

| AW

2-6 Windows-Capture-Listen-1

ZrMKEfARS

BMhEEmRE

BEERA]?
SRHURERED

1.E Windows ZEiS8HF
RS



4 Capture Input terminal B >

=R 7 @B SR

{FeT LB Capture Input terminal BEENIFEEE B E R
. IREE—FnR, WeLirEiES.

d = O

Uliglg s =g

1=
=== (Realtelk High Definition Audio) w
TR
(OFREJZEIcRi=b i 2 vy
O SRR
i Elig REFA(A)

2-7 Windows-Capture-Listen-2

2.4.2 UAC Test on Ubuntu

FTFF Ubuntu BFHIRE, W TE 2-8 Ubuntu-Audio-Setting-Output FE 2-9 Ubuntu-Audio-Setting-
Input, 7333%#F USB-Audio fEAESmIgEMNETWMANIEE (X=X,


af://n328

)

HMEHTE(0): o
O &z [ asESHARET 100%

Wil WA EEMR NAER

ERUTHRHENES: EiSi 28
FEE 15&i(B):
w WES = 2

o -

|&?Hﬁﬂj 3:3‘:.)\3:-';;:_&:'::: ] v
" UsB Audio Device '
EHEE(5): ’ ;

1]

SHTE©O): W O
Owa O AEESHAET 100%
Bt | WA FENE mARE
SHEE, A BN 2
g B gasE(): & = ¥ Owms
: AE=S 100%

g LLELLPN RNEER: gogguuiuuuuuuuunnuuuuuaggoggy
USB Audio Device

[ ERSEETSE

2-9 Ubuntu-Audio-Setting-Input
M3k Ubuntu UACT IETheE:

IE LA .
< .

1£ RK3308 imAYER OHITIITRY UACT TS s

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

LiRdsSFRIIM Card2 (USB Audio) RE, AEMAEMEE Card0 BRES
HiT5E®m <A, Ubuntu PC IHIEME R, RK3308 ZAitAERA] LIRS,

Wit Ubuntu UAC1 RSThEE:



MiXRETheE, FEFERATLUBERBSEIN S, 83 ADB push 3 & arecord BG4, FREMRAERR
4R E (KR 48KHz, 2 channels, 16 bits)

Ebl, RK3308 imRYERCOHMIT arecord &8, RFMIAERMNEIMMY test.wav
arecord -f dat -t wav -1 48000 -c 2 -D hw:2,0 /tmp/test.wav
RIFEIXXG test.wav BiINfE, BHITIOTH UACT REGL:
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0
PITR LERBLE, 7 Ubuntu InITARE MY, W"audacity”, H#H{ITREINEEM,
audacity Z#Em<:
sudo apt install audacity

audacity REREUW TE 2-10 Fiiro

~

Audacity
X{H(F) 4RiB(E) 1B

P 5w ol m@mmjms] [ & 2le[o[L]{p[ie. . =

ALSA ﬁ default : | 2twrisms) S | 4| default =

ﬁI.D TI.D BI.D 9;0 IDI.D lll.D IZI.D 13I.D lﬂl.D 15I.D lﬁl.D
b3 Eﬂl I | 1.0 I I I I I I I I I

IfkR, 44100Hz

3241 %8 K
HE HE
- + | 00-
2
= 0.5+
E.@ )

2-10 Ubuntu-audacity

3. UAC1 Legacy Usage and Test

3.1 UAC1 Legacy Usage

Rockchip 4 UACT Legacy JEEI3A USB Audio Class specification 1.0, ER XK E108E, HEE
BELFRNEERF (BRIAGERA /dev/snd/pecmCODOp).

BAZH:
BE: High Speed

FHE: playback 48 KHz, AAJERE
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A%k playback 2 Channels, FAIECE

{iREE: playback 16 bits

UAC1 Legacy ERAEMT:

™0 CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y EIR#ZH defconfig
L RK3308 EVB Hfjl

FCE UACT Legacy HIRIZASE T :

mount -t configfs none /sys/kernel/config

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

echo @x2207 > /sys/kernel/config/usb_gadget/rockchip/idVendor

echo 0x@019 > /sys/kernel/config/usb_gadget/rockchip/idProduct

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

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

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

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

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770
mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/@x409 -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/@x4@9/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs®@
In -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs@
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs@
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/UDC

{;R90 RK3308 FHlig, BAINIETTT ADB ECEMIZA, RSH ERNEEHEHEE, TIAME, sIFE)
PATUI T8 <RECE UACT Legacy ThaE. m&F-mbY USB BREMIZAS, FERIBELFHFERFKES ADB
# UACT Legacy HIEZE HIZN,

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

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs®

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

echo 0x@0100 > /sys/kernel/config/usb_gadget/rockchip/bcdDevice

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

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

In -s ../../functions/uacl_legacy.gs@

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

Note:

“idProduct " B LAIRIE = BTTENX , 1BFEES=mEIE M USB Function idProduct /5



“UDC” 5 USB FEHIZ8 S5, X1 /sys/class/udc/FEFIE8E FF
Windows SX118&z0i012, BMAIE ERFHZE IS, 1F Windows EFTIRF8E

ECEMAHITRINE

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

3% USB B PC, PCiHATLAIIRAIEI USB Audio &%, E 3-1

v | FE. SRS

ijj Realtek High Definition Audio

ijj USE Audio Device
i| Z8mR ET8ES
[ﬂ B E RS
) ERSTEEERE
O FEEEEs
o EEsE
E k=
v iy E%ﬁﬁﬁiﬁ@ﬂ*ﬁij

i ==& (4- USE Audio Device)
i #&==E (Realtek High Definition Audio)

RK3308 xR OFTENANT USB UACT Legacy IEEHZEMAEE:

configfs-gadget gadget: Hardware params:

48000

access 3, format 2, channels 2,

dwc2 ff400000.usb: bound driver configfs-gadget

dwc2 ff400000.usb:
dwc2 ff400000.usb:

new address 25

new device is high-speed

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

android_work: sent uevent USB_STATE=CONFIGURED

UAC1 Legacy BRapiftan FRYECERZO:
INTEETEDBER, WAINIRINTE UAC BECEM AT,

# 1s -1h /sys/kernel/config/usb_gadget/gl/functions/uacl_legacy.gs@/

-IW-T--T-- 1
-IW-T--T--

-IW-T--T--

1
1
-IW-Y--T-- 1
-IW-Y--T-- 1

1

-IW-T--T--

root
root
root
root
root
root

root
root
root
root
root
root

4.
.OK
.OK
.0K
.OK
.OK

>~ B B~ b

oK

Dec
Dec
Dec
Dec
Dec
Dec

31
31
31
31
31
31

19:
19:
19:
19:
19:
19:

audio_buf_size - audio buffer size ZRIAIGEHN 48000
fn_cap - capture pcm device file name BRIANIZEN /dev/snd/pcmCoDOc
fn_cntl - control device file name ZRIAIZEAN /dev/snd/controlCo
fn_play - playback pcm device file name ZXIAIZESN /dev/snd/pcmCoDOp
req_buf_size - ISO OUT endpoint request buffer size EXMAKEN 200
req_count - ISO OUT endpoint request count ZRIAIREAN 256

UAC1 Legacy "E7TE RK3308 It M MIE FIEET o

08
08
08
08
08
08

audio_buf_size
fn_cap

fn_cntl
fn_play
req_buf_size
reg_count

rate



3.2 UAC1 Legacy Test

Windows PC IR EI&EIESZE UAC Test on Windows

Ubuntu PC iImfIEIRE1ESE UAC Test on Ubuntu

RK3308 i AR EMITEMT S, & USB 2| PC /5, UACT Legacy IREhERIASITFH RK3308 Zitt

Card0 FREBEHE=.

4. Audio Source Usage and Test

4.1 Audio Source Usage

Rockchip & Audio Source IXEH3ZA USB Audio Class specification 1.0, {BER%Z#FREIhEE,

BRIASZH#F

BE: High Speed

Ft¥E: playback BRIAFER 44.1KHz, SHZHIOT 15 MARBFEE, PC inr] UMSEE

8000, 11025, 16000, 22050, 24000,
32000, 40000, 44100, 48000, 56000,
64000, 72000, 80000, 88200, 96000,
B#: playback 2 Channels, FAIEEE
{iREE: playback 16 bits

Audio Source ERAEMNT:

¥ CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) EIR#Z defconfig

%I CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y EIR#%#J defconfig
1L RK3308 EVB Affl

B2E Audio Source IR SENT .

mount -t configfs none /sys/kernel/config

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

echo @x2207 > /sys/kernel/config/usb_gadget/rockchip/idVendor

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

mkdir /sys/kernel/config/usb_gadget/rockchip/strings/@x409 -m 0770
echo "©123456789ABCDEF" >
/sys/kernel/config/usb_gadget/rockchip/strings/@x409/serialnumbexr

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

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

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770
mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/@x4@9
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower

-m 0770


af://n379
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echo "audio" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x4@9/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs®

In -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs@
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs@

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

%0 RK3308 FF#/5, BAIAIBTTT ADB EREMHIA, 28 AMEEHEHTE, TEIRIAMER, ALUFE)
HITA T KECE Audio Source gk, A= mbY USB BLEMIA, FERIELIFAERKES ADB
#1 Audio Source HIEZERIZAS,

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

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs®

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/@x409/product

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

In -s ../../functions/audio_source.gs®@

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

Note:

“idProduct " BJ LA1RIE=aa B1TEX , 1B EE5=aabIE s USB Function idProduct /#5
“UDC” 77 USB & #2857, X1 /sys/class/udc/FEH285 7R

Windows E31R&EINICIC, BRI EERIFEHIE I, i Windows EFTIRFIIRE

FCEMAHMITRING, &% USB 2 PC, PC imrl LAIRAIE] USB Audio 1%%, S0TE 4-1 Windows-USB-
Audio-Source FME 4-2 Ubuntu-USB-Audio-Source

v i FE. TSRS
ijj Realtek High Definition Audio
ijj USE Audio Device
il =R/R(R) reaan
W siFEbEEHeE
§ ERSTEEERE
O FEEEes
in E5iasE
v i SiEs i
| S ==X @4 USE Audic Device) |
i #7525 (Realtek High Definition Audio)

4-1 Windows-USB-Audio-Source



HWHES(0): # o)
O Bs ) AFESHARE 100%
B WA FSNE LRER
BFEE, M: ERSA GE
.pW%%% wmaA=2(): ¥ ) & Mg=
WESH 100%
PN paaoaoaoannananonnanannananoni

B
" usB Audio Device

EXEREETSE

4-2 Ubuntu-USB-Audio-Source

RK3308 By OFTENENT USB Audio Source IEEMZEHIBES:

dwc2 ff400000.usb: new device is high-speed

dwc2 ff400000.usb:
android_work:

new address 23
sent uevent USB_STATE=CONNECTED

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

Audio Source IRoh& A RERA R ENAZIEZEDO,

& ZE Audio Source 5B

WM ERMILER, Audio Source 37 card2 (audiosource), RE— playback &&= -

pcmC2D0p.

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

rockchip_rk3308 - rockchip,rk3308-vad

rockchip,rk3308-vad

1 [rockchiprk3308p]:

rockchip_rk3308 - rockchip,rk3308-pcm

rockchip,rk3308-pcm

2 [audiosource 1:

audio_source - audio_source

USB accessory audio source

7 [Loopback 1: Loopback -

Loopback 1

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

-r--Y--Y-- 1 root root

dr-xr-xr-x 3 root root
# 1s /dev/snd/
controlC@ controlC2 pcmC@DOC

controlCl controlC7 pcmC@DOpP

Loopback

@ Dec 31 19:06 id
@ Dec 31 19:06 pcm@p

pcmC1Doc
pcmC1Dop

pcmC2D0p
pcmC7D0c

pcmC7D0p
pcmC7D1c

pcmC7D1p
timer



4.2 Audio Source Test

M3zt Audio Source R EINkE:

Windows PC IfFIRFIKEIEE2E UAC Test on Windows

Ubuntu PC infIR FIRE1ESE UAC Test on Ubuntu

RK3308 imBMida< (RIEEERGERINAD 44.1KH2) :

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

Note:

T EBBIEIXME test.wav BIRIFE, WESREHIRFER—E, SN, NitbIaTseH R EHELE

Iz
=
b5k, 79 Audio Source ¥ 15 MARRBRIFRIFE, P PCIHR] LIGhESEEREE, HENT:
ST ESIRE > EEEHER > R > B > B, R AR
WTE 4-3 Fio
B = == OEE = o &R =R
RN TR EREEE: B
FEEEREEES NI RN RIS ITRE.
=l
3 4- USB Audio Device
Eilize 2 @8, 1641, 44100 Hz (CD SE) “

iz, 8000 Hz (BiEEE)
lealtek High Definition Audio 288, 16 . 11025 Hz (IF=E

= g2 \iE, 16 {1, 16000 Hz EFEENER)
B 2 B8, 16 {4, 22050 Hz (BIEMEEE)
SEEEA 2 EE, 16, 32000 Hz (B EBEE)
Realtsk High Definition Audio 2B, 16 {7, 44100 Hz (CD EE)

=) 2 BB, 16 {i, 48000 Hz (DVD E&E)

2 @8, 16{, 88200 Hz (RSEEE
IEEE 2 B8, 16 {i, 96000 Hz (BFE=ERE)

r:'-|| ek -hgl Definition Audio

Ny
a3 %

J
«VU

4

- ED
E=0) T EEEGAED)

4-3 Windows-USB-Audio-Source-Setting
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5. UAC1 Legacy and Audio Source Composite Usage
and Test

5.1 UAC1 Legacy and Audio Source Composite Usage

UAC1 Legacy + Audio Source fEB7EMT:

UAC1 Legacy # Audio Source RAIAHE H—1 USB ERi1gHE, ZIFRSNREINEE,

™0 CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y EIR#ZH defconfig

¥ CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) EIR#ZH defconfig
%0 CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y EIR#%HJ defconfig

tksh, BERMEHFHHT “support_uacl_legacy and_audio_source.patch”’s

I RK3308 EVB A4l

BZE UACT Legacy + Audio Source HIIZRESE40T:

mount -t configfs none /sys/kernel/config

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

echo @x2207 > /sys/kernel/config/usb_gadget/rockchip/idVendor

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

echo 0x@0100 > /sys/kernel/config/usb_gadget/rockchip/bcdDevice

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

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

echo "USB Audio Device" >
/sys/kernel/config/usb_gadget/rockchip/strings/@x409/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/@x4@9/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs®
In -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs@
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs@
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs®
In -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs®@
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs@
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/UDC

HEREMIFIR A%, 155%E UACI Legacy Usage F Audio Source Usage
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5.2 UAC1 Legacy and Audio Source Composite Test

E8E UACT Legacy Test 1 Audio Source Test

6. 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)

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

7. Appendix A UAC1 Device Descriptor

Device Descriptor:

bLength
bDescriptorType
bcdUSB
bDeviceClass
bDeviceSubClass
bDeviceProtocol
bMaxPacketSize®
idVendor
idProduct
bcdDevice
iManufacturer
iProduct
iSerial

bNumConfigurations

18

2.00
@ (Defined at Interface level)
0
0
64
0x2207
0x0019
1.00
1 rockchip
2 USB Audio Device
3 0123456789ABCDEF
1

Configuration Descriptor:

bLength

bDescriptorType

N O


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-data-formats-10
https://usb.org/document-library/audio-data-formats-10
https://usb.org/document-library/audio-data-formats-10
https://usb.org/document-library/audio-terminal-types-10
https://usb.org/document-library/audio-terminal-types-10
https://usb.org/document-library/audio-terminal-types-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

wTotallength 174
bNumInterfaces 3
bConfigurationValue 1
iConfiguration 4 a
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0
bAlternateSetting 0
bNumEndpoints 0
bInterfaceClass 1
bInterfaceSubClass 1
bInterfaceProtocol 0
iInterface 5
AudioControl Interface De
bLength
bDescriptoxrType
bDescriptorSubtype
bcdADC 1.
wTotallLength
bInCollection
baInterfaceNr( 0)
baInterfaceNr( 1)
AudioControl Interface De
bLength
bDescriptoxrType
bDescriptorSubtype
bTerminallID
wTerminalType 0x01
bAssocTerminal
bNrChannels
wChannelConfig 0x00
Left Front (L)
Right Front (R)
iChannelNames
iTerminal
AudioControl Interface De
bLength
bDescriptoxrType
bDescriptorSubtype
bTerminallD
wTerminalType 0x03
bAssocTerminal
bSourcelD
iTerminal
AudioControl Interface De
bLength
bDescriptorType
bDescriptorSubtype
bTerminallD
wTerminalType 0x02
bAssocTerminal
bNrChannels

udio

Audio
Control Device

AC Interface
scriptor:
10
36
1 (HEADER)
00
52
2
1
2
scriptor:
12
36
2 (INPUT_TERMINAL)
1
@1 USB Streaming
(]
2
03

7 Playback Channels
6 Playback Input terminal
scriptor:
9
36
3 (OUTPUT_TERMINAL)
2
01 Speaker
0
1
8 Playback Output terminal
scriptor:
12
36
2 (INPUT_TERMINAL)
3
@1 Microphone
0
2



wChannelConfig 0x0003
Left Front (L)
Right Front (R)

iChannelNames 10 Capture Channels
iTerminal 9 Capture Input terminal
AudioControl Interface Descriptor:
bLength 9
bDescriptoxType 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 ()
iInterface 13 Playback Active
AudioStreaming Interface Descriptor:
bLength 7
bDescriptoxType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminallink 1
bDelay 1 frames
wFormatTag 1 PCM
AudioStreaming Interface Descriptor:
bLength 11
bDescriptoxrType 36
bDescriptorSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bNrChannels 2
bSubframeSize 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
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
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
Audio

Streaming

bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
ilnterface

SO N B OO N MO

[uy
>

Capture Inactive

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

Audio
Streaming

SO N P P P N MO

[y
(2}

Capture Active
AudioStreaming Interface Descriptor:

bLength 7
bDescriptoxrType 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 2
bSubframeSize 2
bBitResolution 16
bSamFreqType 1 Discrete
tSamFreq[ 0] 48000
Endpoint Descriptor:
bLength 9
bDescriptoxType 5

bEndpointAddress @x81 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
bDescriptoxType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x01
Sampling Frequency
bLockDelayUnits @ Undefined
wLockDelay @ Undefined
Device Qualifier (for other device speed):
bLength 10
bDescriptorType 6
bcdusB 2.00
bDeviceClass @ (Defined at Interface level)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize® 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)

8. Appendix B UAC2 Device Descriptor

Device Descriptor:

bLength 18
bDescriptorType 1
bcdUsB 2.00
bDeviceClass @ (Defined at Interface level)
bDeviceSubClass
bDeviceProtocol 0
bMaxPacketSize® 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
wTotallLength 219
bNumInterfaces 3
bConfigurationValue 1

iConfiguration 4 audio


af://n466

bmAttributes 0x80
(Bus Powered)
MaxPower 500mA

Interface Association:
bLength
bDescriptorType
bFirstInterface

11

bInterfaceCount
bFunctionClass
bFunctionSubClass

S B, W e

bFunctionProtocol 32

w

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

9
4
0
0
0
1
1

32
6
AudioControl Interface De
bLength
bDescriptoxType

iInterface

bDescriptorSubtype

bcdADC

bCategory

wTotallLength

bmControl Ox
AudioControl Interface De

bLength

bDescriptoxrType

2.

bDescriptorSubtype
bClockID
bmAttributes
bmControls

0x
0x
Clock Frequency Contr

bAssocTerminal
iClockSource

AudioControl Interface De
bLength
bDescriptoxType
bDescriptorSubtype
bClockID
bmAttributes
bmControls

0x
0x
Clock Frequency Contr

bAssocTerminal
iClockSource

AudioControl Interface De
bLength
bDescriptoxType
bDescriptorSubtype
bTerminallID

wTerminalType 0x01

Audio

Source/Sink

Audio

Control Device

Topology Control
scriptor:

9
36

1 (HEADER)

00

8
83
00
scriptor:

8
36
1@ (CLOCK_SOURCE)

6
@1 Internal fixed Clock
01
ol (read-only)

(]

7 48000Hz
scriptor:

8
36
10

5
01
01
ol

0

8 64000Hz
scriptor:

17
36

2 (INPUT_TERMINAL)

1
@1 USB Streaming

(CLOCK_SOURCE)

Internal fixed Clock

(read-only)



bAssocTerminal 0
bCSourcelD 5
bNrChannels 2
bmChannelConfig ©x00000003

Front Left (FL)

Front Right (FR)
bmControls 0x0003

Copy Protect Control (read/write)

iChannelNames 0
iTerminal 9 USBH Out
AudioControl Interface Descriptor:
bLength 17
bDescriptoxType 36
bDescriptorSubtype 2 (INPUT_TERMINAL)
bTerminalID 2
wTerminalType @x0201 Microphone
bAssocTerminal 0
bCSourceID 6
bNrChannels 2

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

iChannelNames 0
iTerminal 10 USBD Out
AudioControl Interface Descriptor:
bLength 12
bDescriptoxrType 36
bDescriptorSubtype 3 (OUTPUT_TERMINAL)
bTerminalID 4
wTerminalType 0x0101 USB Streaming
bAssocTerminal (]
bSourcelD 2
bCSourceID 6
bmControls 0x0003
Copy Protect Control (read/write)
iTerminal 11 USBH In
AudioControl Interface Descriptor:
bLength 12
bDescriptoxrType 36
bDescriptorSubtype 3 (OUTPUT_TERMINAL)
bTerminalID 3
wTerminalType 0x0301 Speaker
bAssocTerminal 0
bSourcelD 1
bCSourceID 5
bmControls 0x0003
Copy Protect Control (read/write)
iTerminal 12 USBD In
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bAlternateSetting 0
bNumEndpoints 0



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

1
2
32
13

14

Audio
Streaming

Playback Inactive

Audio
Streaming

Playback Active

AudioStreaming Interface Descriptor:

bLength 16
bDescriptoxrType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminallink 1
bmControls 0x00
bFormatType 1
bmFormats 0x00000001
PCM
bNrChannels 2
bmChannelConfig ©0x00000003
Front Left (FL)
Front Right (FR)
iChannelNames 0

AudioStreaming Interface Descriptor:

bLength 6
bDescriptoxType 36
bDescriptorSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bSubslotSize 2
bBitResolution 16
Endpoint Descriptor:
bLength 7
bDescriptoxrType 5
bEndpointAddress @x02 EP 2 OUT
bmAttributes 9
Transfer Type Isochronous
Synch Type Adaptive
Usage Type Data
wMaxPacketSize 0x0100 1x 256 bytes
bInterval 4
AudioControl Endpoint Descriptor:
bLength 8
bDescriptorType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x00
bmControls 0x00
bLockDelayUnits @ Undefined
wLockDelay 0
Interface Descriptor:
bLength 9
bDescriptorType 4



bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface 16
AudioStreaming Interface
bLength
bDescriptoxrType
bDescriptorSubtype
bTerminallink
bmControls 0x
bFormatType
bmFormats
PCM
bNrChannels
bmChannelConfig
Front Left (FL)
Front Right (FR)
iChannelNames
AudioStreaming Interface
bLength
bDescriptoxType
bDescriptorSubtype

0x000

0x000

bFormatType
bSubslotSize
bBitResolution
Endpoint Descriptor:
bLength
bDescriptoxrType
bEndpointAddress
bmAttributes
Transfer Type
Synch Type
Usage Type

0x

wMaxPacketSize 0x00

bInterval

AudioControl Endpoint D
bLength
bDescriptorType
bDescriptorSubtype
bmAttributes
bmControls
bLockDelayUnits

wLockDelay

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
13

EP 1 IN

Isochronous
Synchronous
Data
c® 1x 192 bytes
4
escriptor:
8
37
1 (EP_GENERAL)
0x00
0x00
@ Undefined
0



Device Qualifier (for other device speed):

bLength 10
bDescriptorType 6
bcdUSB 2.00
bDeviceClass @ (Defined at Interface level)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize® 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)
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