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1. Kernel UAC CONFIG

1.1 Related Kernel Commits

TR E IR H Kernel-4.4/4.19 ] UACI/UAC2 HIThRE, TELHIAMERMAZ OSSR RS
AT, IR ARIREIHNT, 1A R E] Rockehip Redmine “F &, B K MBAH4E A SCRY IVES o

o FNTHIE:

usb:
usb:
usb:
usb:
usb:
usb:
usb:

usb:

gadget: f uacl: set balnterfaceNr of ac header desc dynamically
gadget: u audio: fix dev _dbg information

gadget: f uac: fix volume control to uevent

gadget: u audio: disable eps when usb disconnect

gadget: u _audio: add uevent for ppm compensation

gadget: f uac: update maxpacket in function bind

gadget: f uac: add pktsize calculating at setting playback srate

gadget: f uac: add volume and mute feature unit

UPSTREAM: usb: gadget: f uac2: fix packet size calculation

usb:
usb:

usb:

gadget: u audio: fix the risk of strcpy out of bounds
gadget: f uacl: disable IN/OUT ep if unused

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_UACI (enable UACI1 Function )

CONFIG_USB_CONFIGFS_F_UAC?2 (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

¢ Documentation/usb/gadget-testing.txt

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

e Documentation/ABl/testing/configfs-usb-gadget-uacl legacy

¢ Documentation/ABI/testing/configfs-usb-gadget-uac2
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1.4 Support List

% 1-1 Rockchip “F 4 UAC1/UAC2 Device S # 1Th g
p

Function Uevent 1% ] LZRER ZEHE Feature Unit 3 & & # B} &0 [ 25

UACI1 YES YES YES YES YES
UAC2 YES YES YES YES YES
Note:

[1] Uevent #5475 4 3 uevent KixHTH/ K UAC, FRIFFILE, LURE B TEHIFLIIHE
uac_app, LIAZFEFIAFATARG, #4575 Uevent.

[2] UAC2 [}] Feature Unit 2 &= #]1E Windows V5 L2 A, #iX UACI &/ Feature Unit &%
), UAC2 F/i] Feature Unit & @15, (E/H 7742% 2 77 UAC Usage.

[3] HIER[EAETNEE, B TS B)85 VB TR #7472, (€ USB FEPLAT £ 71 USB 240 & o] £t /a 6. 24
A7 SDK N4 RV1126-Linux-4.19 X107 #1725, (& 174275 77 PPM Compensation .

2. UAC1/UAC2 Usage and Test

2.1 UACI1 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 3KX#) 37 USB Audio Class specification 1.0, SZRESEEZ MG, 3 HA T E LK
B

UAC1 3¢zl & blnterval=4.

BRNSCHF:

o J#3#: High Speed
o SRFEZ: playback il capture #8448 KHz
o FIEH: playback Al capture #4 2 Channels
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o IIRE: playback il capture #B} 16 bits
Note:

[1] USB Audio 1.0 Specification 7= USB 2.0 core Specification Z ji 55/, [/t USB Audio 1.0 Specification /%
H E A (High Speed) X —#Ed . 7] LI —LE28 B2 N (75 Audio 1.0 FE75 14 a5 (FFFEHIERIF R 25 1
I EE R L. Q5L isochronous endpoint descriptor [ bInterval=4, 5 5z o] LI 7E5-FH-F & [ X 1F
UACI (& H2C. 7N 8) Windows F AL, 1T H 251 UAC2 .

[2] FRAFF, FEE (LR AT LA e AT TR B, /T i 9718 2 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 [t is downwards compatible with class 1.

¢ 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 “T-& UAC2 3737 #F USB Audio Class specification 2.0, & Mg, AT ELRK
[

BRINSCHF -

o . High Speed

o KAEZF: playback Al capture #/y 48 KHz

o JHIEEL: playback il capture %4 2 Channels
o NIRFE: playback Al capture #E 4 16 bits

Note:

[1] M Windows 10 (1703 }&) 45, Windows 7L 57 UAC 2.0 Z85)F2/7.

[2] Windows FI Linux X{ &5 AF FHI PR FERT B A, ZEM A ELLFE, Linux F11 Android —##.
[3] Windows sX1 a5 K=) 1012, B Ll BT iRAFEIFCARS), il Windows il i 4 -

[4] RFFEF, P, (LR SEA AT LU AR B T B 40 3 i3 85 UAC Usage.

2.3 UAC Usage
H I 7E Rockchip “F- &, UACI/UAC2 {ERCE /7MLl Th e FIEA—5, RAA AP A A

7l

o NN defconfig
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*FF UAC1, % CONFIG USB CONFIGFS F UACIl=y #|}#% K defconfig
¥ UAC2, #%fn CONFIG USB_CONFIGFS F UAC2=y #| A% defconfig
e P& configfs

DL linux “F& A0, EE UACI/UAC2 RINASHUnT .

#!/bin/sh
UAC=uac?

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}.gsO

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" > ${USBisTRINGsiDIR}/manufacturer
echo "uac-test" > ${USBisTRINGsiDIR}/product

function init

mkdir ${USB CONFIGS DIR} -m 0770
mkdir ${USB_CONFIGS_DIR}/strings/${USB_ATTRIBUTE} -m 0770

parameter init ()
{
if [ "SUAC" == "uac2" ]; then
CONFIG_STRING=uac2
echo "parameter init ${CONFIG_STRING}"
elif [ "SUAC" == "uacl" ];then



CONFIG_STRING=uacl

echo "parameter init ${CONFIG_ STRING}"
else

echo "parameter init S${UAC} is invalid"
fi

uac_db raw()

{
raw="echo "$1 256" | awk '{printf("$.0f", $1 * $2)}'"

if [[ $raw —-gt 0 ]]; then
if [[ Sraw -gt 32767 ]1]; then
raw=32767
fi
else
if [[ $raw -1t -32767 ]1]; then
raw=-32767

fi

echo Sraw

config init ()

{
UAC_GS0=${USB_FUNCTIONS DIR}/$1.gs0
echo 3 > ${UAC_GSO}/p_chmask
echo 2 > ${UAC _GS0}/p _ssize
echo 8000,16000,44100,48000 > $S{UAC GSO}/p_srate
echo ${FU} > S${UAC _GS0}/p_ feature unit
echo ‘uac db raw -64.0° > ${UAC_GSO}/p_volume min
echo ‘uac db raw 64.0° > ${UAC GSO}/p_volume max
echo 1 > ${UAC GSO}/p volume res
echo ‘uac db raw 0° > ${UAC_GSO0}/p_volume cur

echo 3 > S${UAC GS0}/c_chmask

echo 2 > ${UAC GSO}/c_ssize

echo 8000,16000,44100,48000 > $S{UAC_GS0}/c_srate
echo ${FU} > ${UAC_GS0}/c_feature unit

echo ‘uac db raw -64.0° > ${UAC GSO}/c_volume min
echo ‘uac db raw 0° > ${UAC_GS0}/c_volume max
echo 1 > ${UAC_GS0}/c_volume res

echo ‘uac db raw 0° > ${UAC_GS0}/c_volume cur

syslink function ()

{
ln -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 [ "SUAC" == "uacl" ];then

syslink function uacl.gsO
else

echo "parameter init S${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 £[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 O
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 > ${USB7CONFIGF87DIR}/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

rr

echo "Usage: $0 {start|stop|restart}"
exit 1

esac



exit O

Note:

[1] E #5517 uac.sh restart K] ]#2) UACI/UAC2

[2] 1B203 4 ${UAC) iJLI#5 7 UACI 37 UAC2

[3] “idProduct” ] LIfRHE i FITTE X, HABES = ad HIEAE USB Function idProduct /11

[4] Windows X/ i 89550101, A B Im R AFHIEIEY), if Windows HH7 iG] i 4

2.3.1 Parameters

#FH UACI/UAC2 K] function H 3%, FJRURIMLA T S84 1.

[root@RV1126 RV1109:/sys/kernel/config/usb gadget/rockchip/functions/uacl.gs0]#

1s

c_chmask c_volume cur p chmask p_volume cur reqg number

c_feature unit c volume max p feature unit p volume max

c srate c volume min p srate p_volume min

c ssize c_volume res p ssize p_volume res

Horpr ¢ R capture, {1 EIX HLJE USB ML RKHIMIE, XS Host K E: [FIFE, p F/x USB M
7RI playback JHiE, XfN Host HIE . Hi/MEE B ARSI,

WML OB T

Sample Rate

p_srate, c_srate

BRIME N R FEZE 48000, SCRFZRAFRILE, REEFZEAE SHIT, Flin:
echo 8000,16000,44100,48000 > S$S{UAC_GSO}/c_srate

Channel

c_chmask, p_chmask

MBI 3 ORI, SCHF 2 B B IR B

echo 0x3F > p_chmask

echo 0 > c_chmask

Data deepth

p_ssize, ¢_ssize BRINE N 2 (FAAL: Bytes, B 16 ALiRSE)

Volume

c_feature_unit, p_feature_unit & & EEEHIFIFC, BILZ 0 CCHD , 5 1 /LIS,

[A>4 UAC2 [ Feature Unit &% == HIAEAE Windows T & k3%, Arbl, @i UACI B H
Feature Unit & &5#, UAC2 3=/ Feature Unit 35 =35

N\ ZH A BB B KRN S HTE A R, BAaE 1/256 B, ES AN ELY) dB ME
17256 i, TEE LR EEH
c_volume_res BRIA A 1 (1/256 dB)

c_volume_cur #XIA 4 0 (0 dB)
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c_volume_max ERIL A 0 (0 dB)

c_volume min ERIAN -32767 (-128dB)

p_volume_res BRI\ 1 (1/256 dB)

p_volume_cur ERILA 0 (0 dB)

p_volume_max ERiAN 32767 (128dB)

p_volume_min £X\ 7 -32767 (-128dB)

A5 P AR A R A JR A A A K ML, B

uac_db_raw ()

{

raw="echo "$1 256" | awk '{printf("%.0f", $1 * $2)}'"
if [[ $raw -gt 0 ]]; then
if [[ $raw —-gt 32767 ]]; then
raw=32767
fi
else
if [[ Sraw -1t -32767 ]1]1; then
raw=-32767
fi
fi

echo S$Sraw

echo 1 > p feature unit

echo 1 > p volume res

echo "uac db raw -64.0" > p volume min
echo ‘uac db raw 64.0° > p volume max

echo ‘uac db raw 0° > p volume cur

echo 1 > c feature unit

echo 1 > ¢ volume res

echo ‘uac db raw -64.0° > c_volume min
echo "uac db raw 0° > c_volume max

echo "uac db raw 0° > ¢ volume cur

2.3.2 Uevent

N T R ) RO R T, DA SRR AN BB, BH)Z vac_app & EWCE E R AL )
o X EIAEH] vevent FAF5E RN AZEI N HIZFIEHRT, SR W% vac 9570, SIS b O 8 7 7
FifEE.

start/stop
g audio work: sent uac uevent USB STATE=SET INTERFACE STREAM DIRECTION=IN
STREAM STATE=OFF

g_audio work: sent uac uevent USB STATE=SET INTERFACE STREAM DIRECTION=OUT
STREAM STATE=ON

multi sample
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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:

X LAY IN 27~ Host i, OUT 7~ Host I -

2.3.3 PPM Compensation

K>y USB W21 BT Host, Codec %K BT Device, TR #h &S BEMBHEE R, BAARI
1E alsa JA#AP4:Hb#T EJ underrun/overrun.

N T R IRIRR  RE, FRATTHE Y ppm compensation Ff#ER TR, B0 Host & 128us KI%H)—IX
(1] SOF Gx} Lk RGEHS 8], T4 — @ WA IK ppm 2248, SRJFEI uevent i LB HE:

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

HREUSB Hi#EH, e —EHiTHH ppm, NAJZEET YN uvent 3B 2 EAK K ppm {HAR 58T codec $2
HERE: R % codec HIHT £ .
Note:

PP T 7T ppm (H 2 RE 20 1 1 K R 7, — A T A 2 3 H ppm (H LIR T IR
USB HHiH, SOF Gt FHif#, ppm £5EE/1TF) 0 HLZ 5 & 2HHI (5

LI RAS S B ARG, WA AT LRI IR ppm #HEEE

2.3.4 Compatibility

Volume Control

WRAE Windows 54t LA UAC2, HEFEH|—E £ ZRHN, H UAC2 i c_feature_unit,
p_feature unit W E N 0, FM Windows JoikIEH NE, UAC2 I3l

2 2-1 RIEENLARG S UAC FE1H B
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Windows10 Linux (ubuntu) MacOS

UACI1 TR A H e
UAC2 IRB) S0 ANSCFF XHE
2.4 UAC Test

UAC1 1 UAC2 B Jrykse e —4E, X B LI UACL N

HC B A AT BT 5, 3482 USB | PC, PC 3 il LLiR 3] USB Audio %%, #1F & 2-1 Windows-USB-
Audio-Classl, P 2-2 Ubuntu-USB-Audio-Class1-Output 1 2-3 Ubuntu-USB-Audio-Class1-Input.

e a. TSR

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

U sfFIEmEHEE

s ) EEsTEEEsE

> OF FESERE

> I ErmE

> O EafiEg

W

M Capture Input terminal (6- AC Interface)
i| |52 (6- AC Interface)
iy Tere (Realtek High Detinttion Audio)

2-1 Windows-USB-Audio-Class1

HHSEO): o S
O B8 O AESSHRARIT 100%

ML MA ESHRE HAERE

FHLTHEHBEHES: BEilmGidizE
ﬁi‘%ﬁ%ﬁ 3%i5(B):
R IIKHE)- N
' UsB Audio Device -
SHES(5): 3
el B
MXES

[ ERSEBETEE

2-2 Ubuntu-USB-Audio-Class1-Output
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RMHEE0O): % )

sz [ arsSRABE 100%

Wil WA BEMR MEERE

REESE, M: B RS
ﬁ,wgﬂﬁ%ﬁ wAzE(): ¥ ¥ Dms
WESH 100%

2 L SEE PN WMANEE: gooaoooaooaooaooooo0o00n00n00m
USB Audio Device

[ EFEERTSE

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

RK3308 i 5 ITHTER AN N USB UACT 1IEH M2 H &

dwc2 ££f400000.usb: new device is high-speed
dwc2 ££f400000.usb: new address 19

android work: sent uevent USB STATE=CONNECTED
configfs-gadget gadget: high-speed config #1l: b
android work: sent uevent USB_ STATE=CONFIGURED

#H UACL AR5 R

W BoRII4EE, UACT Xf M card2 (UAC1Gadget) , HAG— playback {4475 i - pemC2D0p F1—A4>
capture % £ 1 /5 - 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 ]: UAC1 Gadget - UAC1 Gadget
UAC1 Gadget 0

7 [Loopback ]: Loopback - Loopback
Loopback 1

# 1s -1lh /proc/asound/card?2

Sp=opo=Ees 1 root root 0 Dec 31 19:14 id
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

# 1ls /dev/snd/

controlCO controlC7 pcmClDOc pcmC2D0p pcmC7D1c
controlCl pcmCODOC pcmC1D0p pcmC7D0c pcmC7D1p
controlC2 pcmCODOp pcmC2D0c pcmC7D0p timer



2.4.1 UAC Test on Windows

FTIF Windows &% % &, W1 K& 2-4 Windows-Audio-Setting, 435l 5 USB-Audio 1 75 3% fiy i ¥ 45 1
FERMARS (ERRO .

===z
=
prin s Tl e

#=85 (6- AC Interface) v

RN HIETEREEEYAEHIESE, RALESESTiaE+it
TEEN,

wEEN
8=

4)) | 79

A BBERRE
BEAERE
=TYAN

EEENRE

Capture Input terminal (&- AC Inte...

RN R FREEYATEAEE, RrLESEFgEieE+dit
TREN.

wEEE
=52l
& 2-4 Windows-Audio-Setting
X Windows UAC1 i & T Bk :
£ RK3308 i (1) & AT W1 R (1) UACT Jl & fin 2

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

R 3K R M Card2 (USB Audio) %7, SRJa WAMLFE K Card0 #7504 5

PAT5E 4S5, Windows PC 3% il & &, RK3308 Ah /5K a] DL il .
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Wik Windows UAC1 &5 Tk :

MR HThRE, T BT DR =4S . 85t ADB push 8¢ arecord (7775, SRATINRAE K5
A (BE5R 48KHz, 2 channels, 16 bits)

Eean, RK3308 i) 5 AT arecord an4,  DRAFIINEAE FH 1) & 45T test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
TRAFE AT test.wav BN G, BHATU TR UACT k& dr 4
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

PATE EiR A JE, PC ] LA Windows H 7 “Voice Recorder” 3k 4 fRA7 3% & 30/, WK 2-5

Windows-Voice-Recorder.

LA

Voice Recorder N
SE1FET Microsoft Store RTFA

RN .
Voice Recorder

£ voice - EFFIEEFER > ZHEERT Microsoft Store TR

] 2-5 Windows-Voice-Recorder

BT B p SR 5, Wl LUE Windows HISEE0INTDhaE, SEBTHECR &= 5, HikanF.
HHEERE” > “BEEEHIIR > "R > <@ > ", AigE“pilr b &, FERERm
BiE .

4k K] 2-6 Windows-Capture-Listen-1 F1[&| 2-7 Windows-Capture-Listen-2.



==
2

By =W | =2 B

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

EhREmEE

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.

i = O

TR
T e R

1H=EE (Realtek High Definition Audic) w

T REREE
(@ EFREhERRT SRR
O SxEEALITEE

"= Blie IR (A)

K 2-7 Windows-Capture-Listen-2

2.4.2 UAC Test on Ubuntu

FTHF Ubuntu 7353 E, 40K E 2-8 Ubuntu-Audio-Setting-Output A1 2-9 Ubuntu-Audio-Setting-Input, 4>
IR USB-Audio 1F 47 5 i H B AUA BB (R0 o


af://n312

HHSE0O): * o
O @z O) AEESHABT 100%

Wb WA BEMR NAERF

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

[ EXEEETEE

2-8 Ubuntu-Audio-Setting-Output

MHEE(O): ) )
O sE () ArESRART 100%

R WA ESHE HAERE

REIES, M EEA RS
ﬁm‘éﬁﬁrﬁ wmAzE): ¥ & gz
 AESHT LEES

. .'rﬁ#)-ﬁ)\ BANEE: gooooooaooaooaooooo0o0an00n0nn
USB Audio Device

@F:z L1305
K 2-9 Ubuntu-Audio-Setting-Input
WX Ubuntu UAC1 i Th B :
£ RK3308 3 (1 #3 34T 40 R (1) UACT JiCH fin 2

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

iy 4F R Card2 (USB Audio) &, ARG MASHLS R Card0 #8505 5
HAT5EMA G, Ubuntu PC 3id& i B, RK3308 A 4 1) LA SR i

A Ubuntu UAC1 FF Thhé:



MPARREThEE, 75 2 ) ARG & 40 S F . 383 ADB push 8% arecord H /572, {RA-MIAAE H 1)
P (BE5R 48KHz, 2 channels, 16 bits)

Eean, RK3308 i) 5 AT arecord ain4r, CRAFIINAE FH 1) & 4505C A test.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
RAFE LA testwav NG, FHAATII T ) UACT S5 d 4
aplay /tmp/test.wav —c 2 -r 48000 -D hw:2,0

AT 7E LIk )5, £ Ubuntu 3md TP & 8, W“audacity”, #EAT3RF DhAEMA.

audacity Z3 4
sudo apt install audacity

audacity & & S AT B 2-10 Fios .

Audacity

ME(F) 4RIB(E) fIE(V) BR(R) His(

RamaEmA 18 125430

m, p :44,>| .
48473 363024 18129 —+—30

P L o]« @y ][] & 2le[2[o]ip]ie .-
ALSA ﬁ default 22 (i) 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
bR | 1.0
TfERE, 44100Hz
324 B i
HE HE
- + | 00

2
E.g. %o

-1.0

1.0

0.5

-1.0

2-10 Ubuntu-audacity

3. UACI1 Legacy Usage and Test

3.1 UAC1 Legacy Usage

Rockchip *F-& UAC1 Legacy JXzh 3% USB Audio Class specification 1.0, {H R 7 HFl&EIh6E, HHFE
SEhREIERSCRE (BRINE A /dev/snd/pemCODOp) .

BRNSHF
% High Speed

KFER: playback 48 KHz, AAALE


af://n335
af://n336

FIE%L: playback 2 Channels, ANAJHECE

PLIRSE : playback 16 bits

UACI Legacy ff FH F¥E W T«

7351 CONFIG_USB_CONFIGFS F UAC1 LEGACY=y #|A#%M defconfig
LA RK3308 EVB Al

it & UACI Legacy A S LT

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.1l/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb gadget/rockchip/configs/b.1l/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
1n -s /sys/kernel/config/usb gadget/rockchip/functions/uacl legacy.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl legacy.gs0
echo ££f400000.usb > /sys/kernel/config/usb gadget/rockchip/UDC

it RK3308 JF L5, ERiAigfT 1 ADB BCEMA, &S EAKEE LA, EREHE, TUTF3)
PATUW R 2 KECE UACI Legacy HiRE. &= USB AL B MIA, 75EARME SLPRI 7R KA ADB
A1 UACI Legacy [IHC & BIA .

rm -rf /sys/kernel/config/usb gadget/rockchip/configs/b.1l/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 "uacl" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1

In -s ../../functions/uacl legacy.gs0
echo f£f400000.usb > ../../UDC
Note:

“idProduct ” ] LURHT 750 EI1T/E X, 1A BE-S=ai I USB Function idProduct /"5

“UDC” % USB FEHI#5F, XD /sys/class/udc/ 215 #7



Windows X1 & 9Kz01010, H G B i RIFEIZ A5, i Windows FH 37 il 74

fic B A AT BT 5, 482 USB 3 PC, PC ¥ 7] LR 513 USB Audio W%, &l 3-1

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

RK3308 ¥ 18 [T B USB UACT Legacy 1E# MZEH H &

configfs-gadget gadget:

48000

dwc2 ££f400000.usb:
dwc2 ££400000.usb:
dwc2 ££400000.usb:
android work: sent
configfs-gadget gadget:
android work: sent uevent USB STATE=CONFIGURED

UACI Legacy IXsh$e (N RCEE: 1.

v | FE. TR

i Realtek High Definition Audio

ij USBE Audio Device
i ENRR) ETEEE
@ EiFIEfE S
§ ERsTEEEsEE
F FEiEERE
in EFiEE
[ e e e
v i EEEAEE

i #7728 (4- USBE Audio Device)
i| =% (Realtek High Definition Audio)

Hardware params:

new address 25
uevent USB STATE=CONNECTED

access 3,

new device is high-speed

bound driver configfs-gadget

high-speed config #1: b

format 2, channels 2,

WA B LSS AR, WEILAGINE UAC HIRD B A 7

# 1s -1lh /sys/kernel/config/usb gadget/gl/functions/uacl legacy.gs0/

—rw-r——-r-—- 1
ST Eo=E== 1
—IW-r--r-- 1
—IW-r—--r-- 1
—rw-r—-r-—- 1
SEF=Eo—E== 1

root
root
root
root
root

root

root
root
root
root
root

root

4.

0K

4.0K
4.0K
4.
4
4

0K

. 0K
.0K

Dec
Dec
Dec
Dec
Dec

Dec

31
31
31
31
31
31

19

19:

19

19:
19:
19:

audio buf size - audio buffer size ERINKEN 48000
fn_cap - capture pcm device file name BRIAWEN /dev/snd/pcmCODOc
fn_cntl - control device file name BRINKEAN /dev/snd/controlCO
fn_play - playback pcm device file name BRINEN /dev/snd/pcmCODOp
req buf size - ISO OUT endpoint request buffer size BNEN 200
req count - ISO OUT endpoint request count BN EN 256

UAC]I Legacy AN27E RK3308 St 1) e W () 75 5 8415

:08
08
:08
08
08
08

audio buf size
fn cap

fn cntl

fn play

req buf size

req count

rate



3.2 UACI1 Legacy Test

Windows PC Ui [ i & ¥ B 15 5% UAC Test on Windows

Ubuntu PC i (il ¥ B 15 2% UAC Test on Ubuntu

RK3308 i A~ s ZEHATAEf a4, 4% USB £ PC J5, UACI Legacy IaIERIN 2T RK3308 At Card0
PR BRI

4. Audio Source Usage and Test

4.1 Audio Source Usage

Rockchip *F- 5 Audio Source J¥zj# % USB Audio Class specification 1.0, {H R % & fg .
BN HF
#*: High Speed

KAEF: playback BRINEFH 44.1KHz, SILSCRFUIN 15 MOARIFRIEZR, PC ol LSS E

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

FEIEHL: playback 2 Channels, A AHCE

PLIREE: playback 16 bits

Audio Source ff Fl W T -

78I CONFIG _USB_CONFIGFS F ACC=y (Audio Source depends on it) T 1Z¥) defconfig
75 CONFIG_USB_CONFIGFS F_AUDIO SRC=y %} defconfig

LA RK3308 EVB

it & Audio Source HIHIAZSZUNTF .

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.1l/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb gadget/rockchip/configs/b.1l/MaxPower


af://n363
af://n367
af://n368

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

1n -s /sys/kernel/config/usb gadget/rockchip/functions/audio source.gs0
/sys/kernel/config/usb _gadget/rockchip/configs/b.1l/audio source.gs0

echo ££f400000.usb > /sys/kernel/config/usb gadget/rockchip/UDC

i RK3308 FHLE, BRIANIEAT T ADB FLEMIA, =S EARMEE LR, EREE, 7TeLF3)
PATW N a4 RECE Audio Source TIft. &= H USB e B HIA, 7FEARIESZFRHI TR RIS ADB
F1 Audio Source IR B 1A

rm -rf /sys/kernel/config/usb gadget/rockchip/configs/b.1l/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

In -s ../../functions/audio_source.gs0

echo ££f400000.usb > ../../UDC

Note:
“idProduct " FJ LLFR#E =i 1 177E X > 1HAHES 771 HIH A USB Function idProduct /1158
“UDC™ 77 USB @55 %5, XIM [sys/class/udc/ 72 )75 5 7

Windows X1 & )i, BB 7R FBIECAKE), il Windows HEF iR A% #

fic & HABAT TN 5, #8: USB 2| PC, PC i A] LLR %) USB Audio ¥ 4, 1R 4-1 Windows-USB-
Audio-Source 14| 4-2 Ubuntu-USB-Audio-Source

v i FE. ISR
i Realtek High Definition Audio
ijj USB Audio Device
U EirnEfEEshaE
V) ERSTEEEsE
I MEERRR
o ERiEE
0§ Eiahi=
v | EEENIES
| S SRR @ USB Audio Device) |
ij #7=2& (Realtek High Definition Audio)

4-1 Windows-USB-Audio-Source



RMHEE0O): % )

sz [ arsSRABE 100%

Wil WA BEMR MEERE

REESE, M: B RS
ﬁ,wgﬂﬁ%ﬁ wAzE(): ¥ ¥ Dms
WESH 100%

2 L SEE PN WMANEE: gooaoooaooaooaooooo0o00n00n00m
USB Audio Device

[ EFEERTSE

¥ 4-2 Ubuntu-USB-Audio-Source

RK3308 3fi {1 53 14T B4~ USB Audio Source IF 3 #2411 H &

dwc2 ££f400000.usb: new device is high-speed
dwc2 ££f400000.usb: new address 23

android work: sent uevent USB STATE=CONNECTED
configfs-gadget gadget: high-speed config #1l: b
android work: sent uevent USB_ STATE=CONFIGURED

Audio Source WA EA FRAL AL E TN AZEZ .
5% Audio Source 15 B 712

IR RIS R, Audio Source X}V card2 (audiosource) , H A5 — playback ¥4 14 - pemC2DO0p.

# 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

# 1ls -1lh /proc/asound/card?2
SEooFe=Eos 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/
controlCO controlC2 pcmCODOc pcmC1D0c pcmC2D0p pcmC7D0p pcmC7D1lp
controlCl controlC7 pcmCODOp pcmC1D0p pcmC7D0c pcmC7D1c timer



4.2 Audio Source Test

X Audio Source 3 & I &8 :

Windows PC ¥ )5k % 1% B 15 2% UAC Test on Windows

Ubuntu PC ¥ H) 3% F ¥ B 1S % UAC Test on Ubuntu

RK3308 3 MR fir & (R CRAEEZRAE H BRIA T 44.1KHz) -

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

Note:

Wi AT EF XA testwav HIRFFEF, PSR EFHIRIFEF 6 R, Wi 7] GE H DY 5 2 7

v
H

4h, EN Audio Source SCHFE 15 PR EHIRAEZ, AL PC i nl ISR E RAER, HEWT:
I Z W E? > FHHAR > "l > <@ > mg”, RN IR
M 4-3 Fiox.

9 == § =EREE X
By BH == OEE =0 WF SE =R
EEL T RIS ERENs: Akt
EEEASE N AR
=X,
; 4- USB Audio Device
Bl . 44100 Hz (CD =)
==F, . 8000 Hz (Eﬂﬁﬁ_ﬁl
[ I- Realtek High Definition Audio 2 %E:‘E' 16 £z, 11025 Hz (FSEE)
'y = 32 B, 16 {i, 16000 Hz EFRENZE)
2 {EE, 16 £, 22050 Hz (BIEBEE)
~ LEREE N, 2 &8, 16 iz, 32000 Hz (B 1ESE)
¥ Realtek High Definition Audio 288, 16 {i, 44100 Hz (CD EF)
3 == 2 @8, 16 fiz, 48000 Hz (DVD EE)
2 @8, 16 {7, 88200 Hz (BFEEER)
ITHEEE 28, 16 {i, 96000 Hz (ZEEERE)
4l Realtek High Definition Audic
3 C=FA
TEELAED
BEEC) = AEN i

Rz | Eiig RIFR(A)

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

5. UAC1 Legacy and Audio Source Composite Usage and
Test


af://n399
af://n412

5.1 UAC1 Legacy and Audio Source Composite Usage

UACI1 Legacy + Audio Source £ 50T -
UACI1 Legacy #1 Audio Source 7] A& A—> USB E& &, SCResg i MRS Dhfe.

78N CONFIG_USB_CONFIGFS F UAC1 LEGACY=y %N defconfig

7N CONFIG_USB_CONFIGFS F _ACC=y (Audio Source depends on it) F| %) defconfig

7RI CONFIG_USB_CONFIGFS_F_AUDIO SRC=y #|H} [ defconfig
AL, TR H AN T “support_uacl_legacy and_audio_source.patch”.
Pl RK3308 EVB A

fic' UACI Legacy + Audio Source MIHIASHUIT:

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.1l/strings/0x409
echo 500 > /sys/kernel/config/usb gadget/rockchip/configs/b.1l/MaxPower

echo "uacl" >

-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.gs0
/sys/kernel/config/usb _gadget/rockchip/configs/b.1/uacl legacy.gs0
mkdir /sys/kernel/config/usb gadget/rockchip/functions/audio source.gs0
1n -s /sys/kernel/config/usb_gadget/rockchip/functions/audio source.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gs0
echo ££f400000.usb > /sys/kernel/config/usb gadget/rockchip/UDC

HAE & AR 51, 1E2% UACI Legacy Usage fl Audio Source Usage

5.2 UAC1 Legacy and Audio Source Composite Test

5% UACI Legacy Test 1 Audio Source Test

6. Reference Documentation

USB Protocol (from USB Implementers Forum)


af://n413
af://n424
af://n426

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

¢ The Well-Tempered Computer (An introduction to computer audio) - USB
¢ Windows USB Audio 2.0 Drivers

7. Appendix A UACI1 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 1.00

iManufacturer 1 rockchip
iProduct 2 USB Audio Device
iSerial 3 0123456789ABCDEF

bNumConfigurations

1

Configuration Descriptor:

bLength
bDescriptorType
wTotallLength
bNumInterfaces
bConfigurationValue
iConfiguration
bmAttributes

(Bus Powered)

MaxPower

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol

iInterface

Audio

Control Device

5 AC Interface

AudioControl Interface Descriptor:


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
af://n446

bLength
bDescriptorType
bDescriptorSubtype
bcdADC
wTotalLength
bInCollection

0)
1)

baInterfaceNr (

balInterfaceNr (

Ao

10
36
1 (HEADER)
00
52
2
1
2

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bNrChannels
wChannelConfig
Left Front (L)
Right Front (R)
iChannelNames

iTerminal

0x01

0x00

12
36

2 (INPUT TERMINAL)
1

01 USB Streaming

0

2

03

7 Playback Channels
6 Playback Input terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bSourcelID

iTerminal

0x03

9
36
3 (OUTPUT_TERMINAL)
2
01 Speaker
0
1
8 Playback Output terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bNrChannels
wChannelConfig
Left Front (L)
Right Front (R)
iChannelNames

iTerminal

0x02

0x00

12
36

2 (INPUT TERMINAL)
3

01 Microphone

0

2

03

10 Capture Channels

9 Capture Input terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bSourcelID
iTerminal
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints

0x01

O O b O

9
36

3 (OUTPUT_TERMINAL)

4

01 USB Streaming

0

3

11 Capture Output terminal



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 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 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)
bTerminallLink 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
tSamFreqg[ 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
wTotallLength 219
bNumInterfaces 3
bConfigurationValue 1
iConfiguration 4 audio
bmAttributes 0x80

(Bus Powered)
MaxPower 500mA

Interface Association:

bLength 8
bDescriptorType 11
bFirstInterface

bInterfaceCount 3
bFunctionClass 1 Audio
bFunctionSubClass 0
bFunctionProtocol 32

iFunction 5 Source/Sink

Interface Descriptor:
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


af://n448

bDescriptorSubtype
bcdADC

bCategory
wTotalLength
bmControl

1
2.00
8

83
0x00

(HEADER)

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bClockID
bmAttributes

bmControls

Clock Frequency Control

bAssocTerminal

iClockSource

8

36
10

6
0x01
0x01

(CLOCK_SOURCE)

(read-only)
0
7 48000Hz

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bClockID
bmAttributes

bmControls

Clock Frequency Control

bAssocTerminal

iClockSource

8

36
10

5
0x01
0x01

(CLOCK_SOURCE)

(read-only)
0
8 64000Hz

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bCSourcelD
bNrChannels
bmChannelConfig
Front Left (FL)
Front Right (FR)
bmControls 0x00
Copy Protect Con
iChannelNames
iTerminal
AudioControl Interfa
bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bCSourcelD
bNrChannels
bmChannelConfig
(FL)
(FR)
0x00

Front Left
Front Right

bmControls

Copy Protect Control

iChannelNames

iTerminal

17
36
2
1
0x0101 USB Streaming
0
5
2
0x00000003

(INPUT TERMINAL)

03
trol (read/write)
0
9 USBH Out
ce Descriptor:
17
36
2
2
0x0201 Microphone
0
6
2

0x00000003

(INPUT TERMINAL)

03

(read/write)
0

10 USBD Out

AudioControl Interface Descriptor:

Internal fixed Clock

Internal fixed Clock



bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bSourcelID
bCSourcelID

bmControls

Copy Protect Control

iTerminal

12
36
3 (OUTPUT_TERMINAL)
4
0x0101 USB Streaming
0
2
6
0x0003
(read/write)

11 USBH In

AudioControl Interface Descriptor:

bLength
bDescriptorType
bDescriptorSubtype
bTerminalID
wTerminalType
bAssocTerminal
bSourcelID
bCSourceID

bmControls

Copy Protect Control

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

iInterface

12
36
3 (OUTPUT_TERMINAL)
3
0x0301 Speaker
0
1
5
0x0003
(read/write)
12 USBD In

9
4
1
1
1
1 Audio

2 Streaming
32

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 36
bDescriptorSubtype 2 (FORMAT TYPE)
bFormatType 1 (FORMAT TYPE I)
bSubslotSize

bBitResolution 16

Endpoint Descriptor:

bLength 7
bDescriptorType 5
bEndpointAddress 0x02 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 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 15 Capture Inactive

Interface Descriptor:

bLength 9
bDescriptorType 4
bInterfaceNumber 2
bAlternateSetting 1

bNumEndpoints 1
bInterfaceClass 1 Audio
bInterfaceSubClass 2 Streaming
bInterfaceProtocol 32

iInterface 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 T)
bSubslotSize 2

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 0x00c0 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 0
bDeviceProtocol 0
bMaxPacketSizel 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)



