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1 Kernel UAC CONFIG

1.1 Related Kernel Commits

MRBIFEEA Kernel-4.4 B9 UACT/UAC2 B9THEE, ZEELMINFMERNNZELESWMTHRTIANT, WNRKHK
BT, ERRIE@E Rockchip Redmine &, SEKBRMELEAXALHIEE,

BB T HR:

[1] Kernel 4.4 #5USB Gadget UACT/UAC2 RSN IHEE

i) ER: Kernel-4.4 89 USB Gadget UACT/UAC2 IRGHTEFESN R AY RIRR:

o UACIRX#MERE, HEFREXMEFESHER
o UAC2TEFRABWindows, BARUXRFRENNE, BEVEARTE

TR

5e962a0
14e0a40
ag%0af74
7335245
deb045e
6ecOadd

usb: gadget: f_uac2: fix some issues for Windows recognized

UPSTREAM:
UPSTREAM:
UPSTREAM:
UPSTREAM:
UPSTREAM:

usb:
usb:
usb:
usb:
usb:

gadget:
gadget:
gadget:
gadget:
gadget:

f_uac2: disable IN/OUT ep if unused

u_audio: protect stream runtime fields with stream spinlock
u_audio: remove cached period bytes value

u_audio: remove caching of stream buffer parameters
u_audio: update hw_ptr in iso_complete after data copied


af://n39
af://n40
https://redmine.rockchip.com.cn/issues/198281

f8lce6a UPSTREAM: usb: gadget: u_audio: fix pcm/card naming in g_audio_setup()
bbd7715 UPSTREAM: usb: gadget: f_uac2: fix error handling in afunc_bind (again)
ladbd21 UPSTREAM: usb: gadget: make snd_pcm_hardware const

de6e281 UPSTREAM: usb: gadget: f_uac2: constify snd_pcm_ops structures

0106bd0® UPSTREAM: usb: gadget: f_uac2: endianness fixes.

98492ac UPSTREAM: usb: gadget: f_uacl: endianness fixes.

45e29d4 UPSTREAM: usb: gadget: add f_uacl variant based on a new u_audio api
55f51fc UPSTREAM: usb: gadget: function: make current f_uacl implementation legacy
ef10d9e UPSTREAM: usb: gadget: f_uac2: split out audio core

dc16803 UPSTREAM: usb: gadget: f_uac2: remove platform driver/device creation
7diddce UPSTREAM: usb: gadget: f_uac2: calculate wMaxPacketSize before endpoint match
4f76843 UPSTREAM: usb: gadget: uac2: add reqg_number as parameter

2b9cla8 UPSTREAM: usb: gadget: f_uac2: improve error handling

704537 UPSTREAM: usb: gadget: uac2: Drop unused device qualifier descriptor

[2] fiZiRKernel USB Gadget UAC1 3BT IR R B 0] #R

B Epu

USB Gadget UACT #%#£% PC, SKII USB EE-RIBEME RIITHEE, EMEFBMNERERES, kil USB &, BENIE
, ABEHI PC TEAEHIRG USB UACT IZ&E IR,

HTHIE:

cafb671 UPSTREAM: usb: dwc2: gadget: Disable enabled HW endpoint in dwc2_hsotg_ep_disable
9b54359 UPSTREAM: usb: dwc2: gadget: Correct dwc2_hsotg_ep_stop_xfr() function

1.2 Related CONFIGs

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

CONFIG_USB_CONFIGFS_F AUDIO_SRC (enable Audio Source Function)

1.3 Related Documents

e Documentation/usb/gadget_configfs.txt

e Documentation/usb/gadget-testing.txt

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

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

2 UAC1 Usage and Test

2.1 UAC1 Usage

USB Audio Class 1 standard (1998)


https://redmine.rockchip.com.cn/issues/198516
af://n57
af://n63
af://n75
af://n76

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 1024 bytes. 2 channel x 24 bit x 96000 Hz
sample rate= 4608000 bits/s or 576 Byte/ms This fits in the 1024 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

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

Note:

USB Audio 1.0 SpecificationZF USB 2.0 core Specification 2 gi5thE, it USB Audio 1.0 Specification R 5 =R 1E 0
(High Speed) i X—HES, B LIiET —LZRWANERR Audio 1.0 B IR BETEIFETIRIER AL LT E @R, HAEHK
isochronous endpoint descriptor #9 binterval=4, B 525 1%/ RIUETEFT B HIARIER 5 L ABRELE 5 T
TETEEIEIRTL o

Rockchip & UACT BREh3z#F USB Audio Class specification 1.0, ZHREMKE, FERRELGFNEE.
UACT BRI & binterval=4,

BiAZHr:

RZEK: High Speed

SKHEE: playback # capture #8549 48 KHz, BILUEIE NIZIRHAVZOR B N EMRER

FEIBE: playback M capture #79 2 Channels, RZXZFFWEE, ol LUBTAZIRENZOKRENEEE
iRE: playback 1 capture #8793 16 bits

UAC1 fER7EIT:

50 CONFIG_USB_CONFIGFS_F_UAC1=y Z|R#Z#defconfig

1A 3308 EVB 735l

& UACT BRI ASE T

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


http://www.thewelltemperedcomputer.com/KB/USB.html

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uac1.gs0
1n -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl.gs0

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

{40 3308 FHl/E, FAINETTT ADB ECEMIA, S EARMERER AL, TIREHME, AIUFHRITN TGRS
KECE UACT ThEE, A mBY USB ELEMIZAS, FERIESLFRHIFRRKES ADB # UACT MECERIZ.

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

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gso

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

ln -s ../../functions/uacl1.gso

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

Note:

“idProduct " BJLUIRIE=m B1TEX , 18FEES~amBYR ! USB Function idProduct /H5
“UDC” 79 USB #Z#IZ8Z 7, XTAY /sys/class/udc/ =285 7

Windows X2 & IKENICIZ, EBHACE ERIFEIEIRE), 1f Windows EFTIRF!R &

FEMAITRING, EEUSBEIPC, PCimA]LAUIRAIEIUSB Audioi%#, W TE2-1 Windows-USB-Audio-Class1,
[E2-2 Ubuntu-USB-Audio-Class1-Output#E&l2-3 Ubuntu-USB-Audio-Class1-Input.
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s, Capture Input terminal (6- AC Interface)
i #@5=2E (6- AC Interface)
(Realtel: High Detintion Audio)

& 2-1 Windows-USB-Audio-Class1
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3308 imAYE OFTENYI FUSB UACT IEEMERIBE:



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

UACT IREhiREaN FRECE O :
T EE T ETISER, AN ARINTEUACK B BRIZA 1T,

# 1s -1h /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gso
-rW-r--r-- 1 root root 4.0K Dec 31 19:11 c_chmask

-rW-r--r-- 1 root root 4.0K Dec 31 19:11 c_srate
-rwW-r--r-- 1 root root 4.0K Dec 31 19:11 c_ssize
-rw-r--r-- 1 root root 4.0K Dec 31 19:11 p_chmask
SrW-r--r-- 1 root root 4.0K Dec 31 19:11 p_srate
-rW-r--r-- 1 root root 4.0K Dec 31 19:11 p_ssize
-FW-r--r-- 1 root root 4.0K Dec 31 19:11 req_number

c_chmask - capture channel mask ERINIEEH 3

c_srate - capture sampling rate ZAINIREA 48000

c_ssize - capture sample size (bytes) BRIANIREN 2

p_chmask - playback channel mask BAINIEEN 3

p_srate - playback sampling rate BAINEEN 48000

p_ssize - playback sample size (bytes) EAINRERN 2

reg_number - the number of pre-allocated request for both capture and playback

MiINRER 2

EBE UACT BRIERRIAIE:

MTERMLER, UACT XIRZ card2 (UAC1Gadget) , BEBE—1playbacki&&Ti & - pcmC2D0p F1—captureig
T A - pcmC2D0c¢,

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

2 [UAC1iGadget ]: UAC1_Gadget - UAC1_Gadget
UAC1_Gadget 0

7 [Loopback ]: Loopback - Loopback
Loopback 1

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

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

# 1ls /dev/snd/

controlCO controlC7 pcmC1DOC pcmC2D0p pcmC7D1c
controlCl pcmCODOC  pcmClDOp pcmC7DOC pcmC7D1p
controlC2 pcmCODOp pcmC2D0c pcmC7DOp timer



2.2 UAC1T Test

2.2.1 UAC1 Test on Windows

FIFWindowsE SR E, S0 TFE2-4 Windows-Audio-Setting, 433i%EFUSB-Audio {fEAE S M IEEMEZRNIL
& ERN) .

===z
=
RIS

1EER (6- AC Interface) v

FUWEIFHFREEYAEHIEE, R LESRFEREFHE
TEEN,

=t

S ¥

A EBERRE
EEAERE
BN

RIS

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

FUNWHIFAFRAREVAENEE, FoLESESERE+F#E
TEEN,

BEEHE

b= 2Z5a M,
[]2-4 Windows-Audio-Setting
iMix Windows UAC1 IS ThEE:

£ 3308 ImAYER OMITUI THY UACT IE S <!


af://n124
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arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D hw:0,0

EiRds$FRRMCard2 (USB Audio) RE, RAEMEHERCardOBRES
HITEa <G, Windows PCIRIERE R, 3308 At £ o] LASCAYE

Mk Windows UAC1 REIhgE

MXREFIEE, FEERTUBRNEIN. 8T ADB push 2% arecord 7535, RENAERINEIAXET
(ZE3K 48KHz, 2 channels, 16 bits)

Ebn, 3308 imAYER AT arecord 3<%, RIFMINERNZIM Htest.wav

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

FRIEFEEIMX HFtest.waviIhfe, BHITHOTE UACI REMS:

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

TR RS E, PCHRILMERAWIndows B HH “Voice Recorder" iR ER S X4, W TE2-5 Windows-

Voice-Recorder,

RizlLE

Voice Recorder N
=S8 Microsoft Store FIFE

BEEN )
| - Voice Recorder
L voice - EEMEETES > S{S{TEY Microsoft Store LI

& 2-5 Windows-Voice-Recorder
P& T EARMIFRENIR A%, WA LERWIndowsHIFE0iIAI06E, SERERERENEM, HEWNT:
TH'ESIRE" > "EEEHFEIR > "KE" > "BMY" > "W, A iftigs”, HEFEBRemESs.

W1~ E2-6 Windows-Capture-Listen-1 #1E&2-7 Windows-Capture-Listen-2,
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e EHEE
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: MEEEE
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4 Capture Input terminal % >

=0 T HE =H

{FRTAEE I Capture Input terminal BEKNIHEIEES SIS EME
2. NEEE—=7=0N, WelLiRRES.

i = 0

llivhgia =g

1
ih=== (Realtek High Definition Audio) w
TR
(@ EREhEE SR
O SaEERLITTEE
B’E Elie REFH(A)

E2-6 Windows-Capture-Listen-2
2.2.2 UAC1 Test on Ubuntu

FIFUbuntuAEHIRE, W TE2-7 Ubuntu-Audio-Setting-Output FE]2-8 Ubuntu-Audio-Setting-Input, %33Ii%F
USB-Audio fEAEERBIZENEZTRANILZE (ERX) -
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[E2-8 Ubuntu-Audio-Setting-Input
ik Ubuntu UAC1 & ThaE:

7£ 3308 IRAYER OMITIATRY UACT IE @<

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



EiRds$FRRMCard2 (USB Audio) RE, RAEMEHERCardOBERES
HIT®<RE, Ubuntu PCRIEME SR, 3308 AtE K] AL NS,
M3zt Ubuntu UAC1 SRSThik:

M RFIhEE, EEEATTUEMRIISIE., @3 ADB push 5% arecord B9757%, RENRERNZMX G
(3K 48KHz, 2 channels, 16 bits)

Ebdn, 3308 imAYER AT arecord <, RIFMIAEARIEINS Htest.wav
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
REFSMX fFtest.wavBkIfE, BHITU T UACT REH<!

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

PiITR LR LE, FEUbuntuIRiTARE MM, W audacity”, HITREINEEMIH,

audacity &<
sudo apt install audacity

audacity RE R E FE2-9F.

Audacity

#EN(H)

XHH(F) 4R3E(E) #E(V) MW=FR(R) HMIE(T) £ )
|I= 0 BE 51 48 0 |sssmammp 18

Ple/ x| NE 51 4 @ 3% 30 24 18 129430

p sl xm{m[w]ts] »[c] & AlAR[R[P[ o

7 129430

ALSA > | A default Sl 2 (erekEy- > | 1) | default
6.0 7.0 B.O 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
x| Bl | 1.0
TR, 44100Hz
3211 E =
BE HE
- + | 0.0
B3
= 0.5+
k.. g ]

-1.0

1.0

0.5+

0.0-

0.5

-1.0

[€]2-9 Ubuntu-audacity

3 UAC2 Usage and Test

3.1 UAC2 Usage

USB Audio Class 2 standard (2009)


af://n173
af://n174

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

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

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

e Microsoft simply didn't support UAC2.
In April 2017, an update of Win10 finally brought native mode drivers.
If you use older versions of Win, you still need a third party driver.
Note:
MWindows 10 (17034%) 48, WindowsZ BRIk Z#FUAC 2.0IKEHFE/Fo
Windows # Linux XIS4T FE AL fiiet6 B TE, BMFDMELE, Linux ] Android —##,
Windows EX11@&ia0101Z, EXAIE ERFHZE IR, 1L Windows EFTIRFR &
Rockchip F& UAC2 Ik5hZ#F USB Audio Class specification 2.0, ZIFREMKE, HEFEELFFNEF.
BRINSZHE:
K High Speed
KR playback /3 48K Hz, capture 4 64 KHz, AJLUEE RAZIRMEAIZORE N EHMRER
FEIEE: playback #1 capture #/9 2 Channels, RZZIFWEE, olLUBTAZRENEORENEEE
iRE: playback # capture #B879 16 bits
UAC2 fER 7 EIT:
7N CONFIG_USB_CONFIGFS_F_UAC2=y 2% defconfig
14 3308 EVB Al
FEE UAC2 I ASE T !

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 0x0200 > /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 "uac2" > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gso

1ln -s /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gs0



/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uac2.gs0
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/uUDC

{40 3308 FH/E, RAIAEZITT ADB ECEMIZA, RS EARMEES AHE, TRERMER, TUFHHRITO TSRS
KRECE UAC2 ThdE, &2 mBY USB ECERIZAS, FERIESLFRAIFERKES ADB 1 UAC2 RECE RIS,

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

mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gs0

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

echo 0x0200 > /sys/kernel/config/usb_gadget/rockchip/bcdDevice

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

echo "uac2" > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1

ln -s ../../functions/uac2.gs@

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

Note:

“idProduct " BJLUIRIE/=m B1TEX , 1BFEES~amA9R ! USB Function idProduct /H5
“UDC” 3 USB Z#HIZ8 5 #F, XtiZ /sys/class/udc/{=#285 FF

Windows SX1Z&IKENICIZ, BHALE ERLIFEIZEIRE), 1E Windows EFTIRF! R &

FCBRIAHITRING, EEUSBEIPC, PCimAILURAIEIUSB Audioi&®, W1 TE3-1 Windows-USB-Audio-Class2,
[E3-2 Ubuntu-USB-Audio-Class2-Output#1[E3-3 Ubuntu-USB-Audio-Class2-Input.

v i B TSR
i Realtek High Definition Audio
| iy Source/Sink |
i| E=F/R(R) BTREEM
U SfFnEftissHEE
§) EESTEERE
o s
in EfFiEE
0 TEhies

v . 1
I E. =7, (Source/Sink)

i 725 (Realtek High Definition Audic)
| i == (Source/Sink) |

&]3-1 Windows-USB-Audio-Class2



REOSEO): W

o)
O 8= () pEESHAET 100%

Bl WA BFSMR LAER

FRLUTHRHENES: EEi 28
i}iﬁﬁéﬁ 5%E1(B): v
B - = 2
s e N i (F) D N
I UsB Audio Device -
EES(s): ’ i
MidE S

[ ERPER TSR

E]3-2 Ubuntu-USB-Audio-Class2-Output

MBS EO): W

04
(185 [ aAFrESHAET 100%
B WA EEHR TRER
SHES, M RPN
= E‘ifﬁig’; wmAzE0): ¥ I & Mg

BRIt PN BASE: gooooooooooanoooanoooanoonannn
' UsB Audio Device

O axeresss

[&l3-3 Ubuntu-USB-Audio-Class2-Input

3308 iwmAYE OFTENYI FUSB UAC2IEEMEIBE:



dwc2 ff400000.usb: new device is high-speed

dwc2 ff400000.usb: new address 21

android_work: sent uevent USB_STATE=CONNECTED

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

android_work: sent uevent USB_STATE=CONFIGURED

UAC2 IEahiR ol FROECE = O

INTEEETERDBER, WAINARINEUACHEE A HIT.

tban, BRE c_srate 79 48KHzEYER <!

echo 48000 > /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gs0/c_srate

# 1s -1h /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gso
-rW-r--r-- 1 root root 4.0K Dec 31 19:01 c_chmask

-rw-r--r-- 1 root root 4.0K Dec 31 19:01 c_srate
-rw-r--r-- 1 root root 4.0K Dec 31 19:01 c_ssize
-rW-r--r-- 1 root root 4.0K Dec 31 19:01 p_chmask
-rw-r--r-- 1 root root 4.0K Dec 31 19:01 p_srate
-rw-r--r-- 1 root root 4.0K Dec 31 19:01 p_ssize
-rW-r--r-- 1 root root 4.0K Dec 31 19:01 req_number

c_chmask - capture channel mask ZRNIREAN 3

c_srate - capture sampling rate BRINIEEHN 64000

c_ssize - capture sample size (bytes) BRIANKEN 2

p_chmask - playback channel mask ZRIAIRERN 3

p_srate - playback sampling rate BAIAIEEN 48000

p_ssize - playback sample size (bytes) ZRINEEN 2

reg_number - the number of pre-allocated request for both capture and playback

INgER 2

BE UAQ BERERHITEE:

INTETRHNER, UAC2 XIRZ card2 (UAC2Gadget) , BEBE—1playbacki&& T = - pcmC2D0p Fl— " capturei&
FT A - pcmC2D0c,

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

2 [UAC2Gadget ]: UAC2_Gadget - UAC2_Gadget
UAC2_Gadget 0

7 [Loopback ]: Loopback - Loopback
Loopback 1

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

-r--r--r-- 1 root root 0 Dec 31 19:04 id
dr-Xxr-xr-x 3 root root 0 Dec 31 19:04 pcm@c
dr-xr-xr-x 3 root root 0 Dec 31 19:04 pcmOp

# 1ls /dev/snd/



controlCO® controlC7 pcmC1DOC pcmC2D0p pcmC7D1c
controlCl pcmCODOC pcmC1DOp pcmC7DOC pcmC7D1p
controlC2 pcmCODOp pcmC2D0OC pcmC7DOp timer

3.2 UAC2 Test

3.2.1 UAC2 Test on Windows

Windows PCigHIIE BiE£%2.2.1 UACT Test on Windows

Mif Windows UAC2 S TheE:

£ 3308 ImAYER ABITINTAY UAC2 RSS!
arecord -f dat -t wav -r 64000 -c 2 -D hw:2,0 | aplay -f dat -r 64000 -c 2 -D hw:0,0

EiRas$RTMCard2 (USB Audio) RE, ARMAEMAERCardOERAES, KEFRN64KHZ (FRIN) o

NRBELUACIREHRMAINZIEOD, FCERERNA8KHz, NKFHLTH:
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D hw:0,0

P75 <A, Windows PCIRIBME &R, 3308 A= £ R LASERTHE,
M3z Windows UAC2 RSIhEE:

M RFIhEE, EEEATTLUEMIISIAE. @3 ADB push 5% arecord B9757%, RENRERNZMX G
(Z3K 48KHz, 2 channels, 16 bits)

tban, 3308 imAYEROHIT arecord @<, REMNIXFERANZIN Htest.wav
(UREMREIREXRE HA48KHZBIERE 1))

arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
RESIHtest.waviiifa, BHITII T UACTI REHL!
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

BT RS E, PCIHAEILMERAWIndows B R “Voice Recorder" M IREZEREB XM, FERAESE2.2.1 UACT
Test on Windows

3.2.2 UAC2 Test on Ubuntu

Ubuntu PCIRRVISBIEES£2.2.2 UACT Test on Ubuntu

Ubuntu PCIFIET, 3308 imlY UAC2 REMME MRS, BEHIESE3.2.1 UAC2 Test on Windows

4 UAC1 Legacy Usage and Test

4.1 UAC1 Legacy Usage


af://n227
af://n228
af://n245
af://n248
af://n249

Rockchip & UACT Legacy JXEIFEZA USB Audio Class specification 1.0, ERX#FKEIEE, FEEELRNE
€%#F (BAIAfERA /dev/snd/pcmCODOp)

BRINZHE:

IRE: High Speed

RHEE: playback 48 KHz, RAJEcE

AiE#k: playback 2 Channels, RAJE &

fiRE: playback 16 bits

UAC1 Legacy A7 EMT:

500 CONFIG_USB_CONFIGFS_F_UACT_LEGACY=y I defconfig
L 3308 EVB Al

A& UACT Legacy FURHIZASEWT !

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 "uacl" > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gso

1ln -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gs0

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

{i240 3308 Filia, ERINBTTT ADB FEEMIZA, 2SR ERNEEA AL, TEARME, ATUFHRITNTHS
SRECE UACT Legacy TheE, &&= mMY USB ECEMIA, FERELFRAVFEREES ADB Hl UACT Legacy RIECE D
Zx,

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

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

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

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

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



Note:

“idProduct " BTLIIRIE = B1TEX , 1BFEES ~anhIE M USB Function idProduct /#5E

“UDC” 79 USB #Z#IZ8Z 7, XY /sys/class/udc/ =285 77
Windows =X11R&IKa1i012, EXILE/ERIFHIZIKG, 1F Windows E#TIRFIRE

ECERMAHITRING, EEUSBEIPC, PCIRRILAIRS

v i FE. s
i Realtek High Definition Audio
ij USB Audio Device

i EFRR) ETESM

E4-1 Windows-USB-Audio-Class1-Legacy

3308 iHBYEROFTENGNT USB UACT Legacy IEEMZEMEE:

configfs-gadget gadget: Hardware params: access 3, format 2, channels 2,
dwc2 ff400000.usb:
dwc2 ff400000.usb:
dwc2 ff400000.usb:
android_work: sent

v i S e

0 SfEnEibEshEE
§ EEsTREEsE

i FEEEE
I EiaE
@ SrEEsR

|EJUSB Audioi&, NE4-1

i #7528 (4- USBE Audio Device)
i| #7772 (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

UACT Legacy BRapigtan FRYECEZO:
N EEETESER, WAINIRINEUACHEE AP HIT.

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

-TW-r--r-- 1
-rw-r--r-- 1
-rW-r--r-- 1
-rW-r--r-- 1
-rW-r--r-- 1
-rW-Ir--r-- 1

root
root
root
root
root
root

root
root
root
root
root
root

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

O L

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 BRINIZEHN 48000
fn_cap - capture pcm device file name ERIAIKEN /dev/snd/pcmCODOC
fn_cntl - control device file name EAINIREN /dev/snd/controlCo
fn_play - playback pcm device file name ZRINIEEHN /dev/snd/pcmCODOP
req_buf_size - ISO OUT endpoint request buffer size BAINKEN 200
reg_count - ISO OUT endpoint request count ZRINIREA 256

08
08
08
08
08
08

audio_buf_size
fn_cap

fn_cntl
fn_play
req_buf_size
req_count

rate 48000



UACT Legacy F&=1£3308um IR XT M A A RI%E T Mo

4.2 UAC1 Legacy Test

Windows PC inYZI&EIESE 2.2.1 UAC] Test on Windows

Ubuntu PC M EZIZBIESE 2.2.2 UACT Test on Ubuntu

3308 WA BERITEMSHS, &EHE USB 2 PCJa, UACT Legacy IRTHERIASRFTFF 3308 Zsith Card0 BA-RHEHE .

5 Audio Source Usage and Test

5.1 Audio Source Usage

Rockchip & Audio Source IREH3Z USB Audio Class specification 1.0, {ERZ#HREINAE,
BRIASZHE:

IRE: High Speed

RKiFE: playback BRINMEM44.1KHz, BHZFINT1SMARBRFEER, PCHA] USSR E

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

AiE#k: playback 2 Channels, RAJEi&

iRE: playback 16 bits

Audio Source {ERAEMT:

"0 CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) FIA#ZAIdefconfig
7N CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y E|Ht#ZiYdefconfig

1A 3308 EVB Ff5l

A2 & Audio Source BIBHIASZI0T:

mount -t configfs none /sys/kernel/config

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

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

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

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

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

echo "USB Audio Device" > /sys/kernel/config/usb_gadget/rockchip/strings/0x409/product
mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770

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

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

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

1ln -s /sys/kernel/config/usb_gadget/rockchip/functions/audio_source.gs0


af://n276
af://n280
af://n281

/sys/kernel/config/usb_gadget/rockchip/configs/b.1/audio_source.gso
echo ff400000.usb > /sys/kernel/config/usb_gadget/rockchip/uUDC

{40 3308 FH/E, RAIAEBITT ADB ECEMIZA, RS EARMEES AHE, ERERME, TUFHHRITO TSRS
KECE Audio Source IhaE, &&= mBY USB ECERIZAS, FERIESLFRAIFRFKES ADB 0 Audio Source HECE
i1

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

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

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

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

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

Note:

“idProduct " BJ LA RIE~aa H1TENX , 1BFBES~aabIE i USB Function idProduct /#5
“UDC” 3 USB #2585 FF, X1 /sys/class/udc/ #1885 7

Windows SX1iR&IKENICIC, BEXICE/FRIFHIZIK ), 1L Windows EFTIRFIRE

EREMZAHITRING, EEUSBEIPC, PCiERILUBRZIRIUSB Audiol&®, MITES-1 Windows-USB-Audio-Source
FNE5-2 Ubuntu-USB-Audio-Source

!

v i FE. TSR
ij Realtek High Definition Audio
ijj USE Audio Device
iy ERIR(R) e
U SFEtEHEE
§ EESTEEEE
O SR
in EREE
0§ Tk
v | ESEEAEE
| 5 =7 4- USB Audio Device) |
i| ==& (Realtek High Definition Audio)

E]5-1 Windows-USB-Audio-Source



HHSE0): W ) )
O @s ) AEESHABT 100%
HWH | BN EESNE LEEF
BEEE, M ENEA 2
.iW%ﬁ% BAZE(): ¥ O ¥ Dw=
M]Egi&f 100%

SBBEA WAZE:
USB Audio Device

[ ERPERTSE

[&]5-2 Ubuntu-USB-Audio-Source

3308 imAYER OFTENEATFUSB Audio SourcelE B HE:
dwc2 ff400000.usb: new device is high-speed

dwc2 ff400000.usb: new address 23

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

Audio Source IREI& B RMHEAIAELENRZIZED,

&% Audio Source EEHAE:

MTERMLER, Audio Source 35 card2 (audiosource) , FHE— playbacki&& T - pcmC2D0p,

# cat /proc/asound/cards

0 [rockchiprk3308v]: rockchip_rk3308 - rockchip, rk3308-vad

rockchip, rk3308-vad

1 [rockchiprk3308p]: rockchip_rk3308 - rockchip, rk3308-pcm

rockchip, rk3308-pcm

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

7 [Loopback ]: Loopback - Loopback
Loopback 1

# 1ls -1lh /proc/asound/card2
s[Fecfe=F== 1 root root 0 Dec 31
dr-xr-xr-x 3 root root 0 Dec 31

# 1s /dev/snd/

19:06 id
19:06 pcmop



controlCo
controlCi

controlC2 pcmCODOC
controlC7 pcmCODOp

5.2 Audio Source Test
M3t Audio Source RSThEE:

Windows PCIHMIRZIZE

pcmCiDoc
pcmC1DOp

pcmC2DOp
pcmC7DOC

pcmC7D0p
pcmC7D1c

pcmC7D1p
timer

EB#F 2.2.1 UACT Test on Windows

Ubuntu PCIEMIRZFIKEIFS

£# 2.2.2 UACT Test on Ubuntu

3308 iRAYMINEn < (RIRRFFRERIINGI44.1KHz) -

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

Note:
TR EFRIE ST testwav BIRIFEER, WESRELVREFE—H, S0, NidfalseH B E N E T~
k5, HEAudio SourceXZHF1SMARBRIRIFEER, PRLUAPCIHA] ARSI E RIFE, HENT:
FIAH'ESIRE" > "EEEHFEIR > "KF" > "BY" > "SR, EEXNMNEREFEE,
W TFE5-3 Fimo
9 == § =wR B
By = == OEE 8 i &R =R
EEL TR EENaE: oMtEL
RS RE T EEN TR E.
=K,
4- USE Audio Device
= , 16 {i, 44100 Hz (CD SE)
== 16 fif, BOOO Hz (FEiEEE)
& ,' Realtek High Definition Audio 2 %@E' 16 £, 11025 Hz PRSSE)
g FEN 2 EE, 162, 16000 Hz EE=ENER)
' 2 BB, 164, 22050 Hz (BIEMEER)
- EEEIA 2 iEE, 16 {1, 22000 Hz (B EZE
'-..-:‘_‘} Realtek High Definition Audio 2iEE, 16{u, 44100 Hz (CD EE)
(§) FEM 2 {EE, 16 i, 48000 Hz (DVD EE)
2 EE, 16 fif, 88200 Hz (REE=EH)
IHEES 2 EE, 16 i, 96000 Hz (EEEEE)
iW &l Realtek High Definition Audio
(g EFH
| REELAMED
E=E(C) AR L
B 1 e HGE REF(A)

[€]5-3 Windows-USB-Audio-Source-Setting



af://n312
af://n325

6 UAC1 Legacy and Audio Source Composite Usage and
Test

6.1 UAC1 Legacy and Audio Source Composite Usage

UAC1 Legacy + Audio Source fEB75 %M :

UAC1 Legacy # Audio Source AILAHER—MUSB EHIEE, ZIFREMKEEE.

7N CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y E|A#ZHIdefconfig

"IN CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) EIR#Zidefconfig
7N CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y EIR#ZMdefconfig

ks, EEBEMBEH T support_uacl_legacy_and_audio_source.patch’,

1} 3308 EVB Hf3l

B2 & UACT Legacy + Audio Source BRI Z 40T :

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 "uacl" > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gso

1n -s /sys/kernel/config/usb_gadget/rockchip/functions/uacl_legacy.gs0
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl_legacy.gso

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

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

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

HibEBFIEAIR 5%, ES%E 4.1 UACT Legacy Usage 1 5.1 Audio Source Usage

6.2 UAC1 Legacy and Audio Source Composite Test

JEEE 4.2 UACT Legacy Test 1 5.2 Audio Source Test

7 Composite with ADB

% UAC1 #1 ADB —iefEABY, UACT AIMTERIE. TN, FJRERSBEWIndows&Z S L, UAGREIREITIEIRF!
BYja]


af://n325
af://n326
af://n337
af://n339

Ebg

1n

0: UAC1, ADBREIESEARY, MIZAHIIinkIRFER1Z/9: UACT, ADB

-s /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gso

/sys/kernel/config/usb_gadget/rockchip/configs/b.1/uacl.gs0

1n

-s /sys/kernel/config/usb_gadget/rockchip/functions/ffs.adb

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

8

Reference Documentation

USB Protocol (from USB Implementers Forum)

Universal Serial Bus Specification, Revision 2.0

Universal Serial Bus Audio Device Class Specification for Basic Audio Devices

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

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

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

Audio Data Formats)

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

9 Appendix A UAC1 Device Descriptor

De

vice 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 9
bDescriptorType 2
wTotallLength 174
bNumInterfaces 3

bConfigurationvalue 1


af://n343
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://n363

iConfiguration

bmAttributes
(Bus Powered)

MaxPower

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface

4 audio

Ox80

500mA

Audio
Control Device

5 AC Interface

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorSubtype

bcdADC
wTotallLength
bInCollection

baInterfaceNr( 0)
baInterfaceNr( 1)

10

36

1 (HEADER)
1.00

52

2

1

2

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorSubtype

bTerminalID
wTerminalType
bAssocTerminal
bNrChannels
wChannelConfig
Left Front (L)

Right Front (R)

iChannelNames
iTerminal

12
36
2 (INPUT_TERMINAL)
1
0Xx0101 USB Streaming
(0]
2
OXx0003

7 Playback Channels
6 Playback Input terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorSubtype

bTerminallID
wTerminalType
bAssocTerminal
bSourceID
iTerminal

9

36
3 (OUTPUT_TERMINAL)
2

0x0301 Speaker

0]
1
8 Playback Output terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorSubtype

bTerminalID
wTerminalType
bAssocTerminal
bNrChannels

12
36
2 (INPUT_TERMINAL)
3
0x0201 Microphone
(0]
2



wChannelConfig
Left Front (L)
Right Front (R)

iChannelNames

iTerminal

0x0003

10 Capture Channels
9 Capture Input terminal

AudioControl Interface Descriptor:

bLength
bDescriptorType

bDescriptorSubtype

bTerminalID
wTerminalType
bAssocTerminal
bSourceID
iTerminal

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface

Interface Descriptor:

bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface

9

36

3 (OUTPUT_TERMINAL)

4

0Xx0101 USB Streaming

(0]

3

11 Capture Output terminal

Audio
Streaming

© N B O 0 Fr b~ O

[y
N

Playback Inactive

[ O N ¢e)

1 Audio
Streaming

N

0
13 Playback Active

AudioStreaming Interface Descriptor:

bLength 7
bDescriptorType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminallLink 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
tSamFreq[ 0] 48000
Endpoint Descriptor:
bLength 9
bDescriptorType o)
bEndpointAddress 0x81 EP 1 IN
bmAttributes 5]
Transfer Type Isochronous
Synch Type Asynchronous
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 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: 0Xx0000
(Bus Powered)

10 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:


af://n365

bLength
bDescriptorType
wTotallLength
bNumInterfaces
bConfigurationvalue
iConfiguration
bmAttributes

(Bus Powered)
MaxPower

219
3

1

4
Ox80

500
Interface Association:
bLength
bDescriptorType
bFirstInterface
bInterfaceCount
bFunctionClass
bFunctionSubClass
bFunctionProtocol
iFunction
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol
iInterface
AudioControl Interface
bLength
bDescriptorType
bDescriptorSubtype
bcdADC
bCategory
wTotallLength
bmControl
AudioControl Interface
bLength
bDescriptorType
bDescriptorSubtype
bClockID
bmAttributes
bmControls
Clock Frequency Con
bAssocTerminal
iClockSource
AudioControl Interface
bLength
bDescriptorType
bDescriptorSubtype
bClockID
bmAttributes
bmControls

audio

mA

11

[

Audio

Source/Sink

Audio
Control Device
32
6 Topology Control
Descriptor:
9
36
1 (HEADER)
00
8
83
0Ox00
Descriptor:
8
36
10
6
Ox01
Ox01
trol
(0]
7 48000Hz
Descriptor:
8
36
10 (CLOCK_SOURCE)
5
0x01 Internal fixed Clock
Ox01

28

(CLOCK_SOURCE)

Internal fixed Clock

(read-only)



Clock Frequency Control (read-only)

bAssocTerminal 0

iClockSource 8 64000Hz
AudioControl Interface Descriptor:

bLength 17

bDescriptorType 36

bDescriptorSubtype 2 (INPUT_TERMINAL)

bTerminallID 1

wTerminalType 0x0101 USB Streaming

bAssocTerminal 0

bCSourceID 5]

bNrChannels 2

bmChannelConfig 0Xx00000003
Front Left (FL)
Front Right (FR)
bmControls 0Xx0003
Copy Protect Control (read/write)

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

bmChannelConfig 0X00000003
Front Left (FL)
Front Right (FR)
bmControls 0x0003
Copy Protect Control (read/write)

iChannelNames 0

iTerminal 10 USBD Out
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 4

wTerminalType 0Xx0101 USB Streaming

bAssocTerminal 0

bSourceID 2

bCSourceID 6

bmControls 0x0003

Copy Protect Control (read/write)

iTerminal 11 USBH In
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminallID 3

wTerminalType 0x0301 Speaker



bAssocTerminal
bSourceID
bCSourcelID
bmControls

0
1
b
0x0003

Copy Protect Control (read/write)

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

12 USBD In

Audio
Streaming

N B O OB A~ O

3
13

N

Playback Inactive

Audio
Streaming

N R R R B ©O

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

6
36

2 (FORMAT_TYPE)

1 (FORMAT_TYPE_I)
2

16

7
5
0x02 EP 2 OUT
9
Isochronous



Synch Type Adaptive
Usage Type Data
wMaxPacketSize 0Xx0100 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)
bTerminallLink 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 2
bBitResolution 16



Endpoint Descriptor:
bLength 7
bDescriptorType 5
bEndpointAddress Ox81 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 0
bDeviceProtocol 0
bMaxPacketSize0 64
bNumConfigurations 1
Device Status: 0Xx0000
(Bus Powered)
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