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1 Kernel UAC CONFIG

1.1 Related Kernel Commits

SNEREIEH(ER Kernel-4.4 B9 UACT/UAC2 IYTIRE, FBESTHIARTERINRNZEZBE S TRIRS I
T, WAREKILERNT, ERARIAME] Rockchip Redmine SFE, Si& ARBHLAASIEAIES.

IB2EHNT &k

[1]1 Kernel 4.4 73%USB Gadget UAC1/UAC2 REFIIESTHAS

[EIERHEIA: Kernel-4.4 B9 USB Gadget UACT/UAC2 IREN{FAERN T HYa)RE:

o UACT RHNETIRE, FERESEREAER
o UAC2 TTiEFRE Windows, BARILSHFREMNE, BRIERTE

T FHIZE:

5€962a0 usb: gadget: f_uac2: fix some issues for windows recognized

14e0a40 UPSTREAM: usb: gadget: f_uac2: disable IN/OUT ep if unused

a90af74 UPSTREAM: usb: gadget: u_audio: protect stream runtime fields with
stream spinlock

7335245 UPSTREAM: usb: gadget: u_audio: remove cached period bytes value
deb045e UPSTREAM: usb: gadget: u_audio: remove caching of stream buffer
parameters

6ecO0ad4d UPSTREAM: usb: gadget: u_audio: update hw_ptr in iso_complete after data
copied

f8lceba 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
Tegacy

ef10d9e UPSTREAM: usb: gadget: f_uac2: split out audio core

dc16803 UPSTREAM: usb: gadget: f_uac2: remove platform driver/device creation
7dlddce UPSTREAM: usb: gadget: f_uac2: calculate wMaxPacketSize before endpoint
match

476843 UPSTREAM: usb: gadget: uac2: add req_number as parameter

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

70f4537 UPSTREAM: usb: gadget: uac2: Drop unused device qualifier descriptor

[2] f#RKernel USB Gadget UACT #kisEFoiZIRBIAY(BIFR
[E A

USB Gadget UACT EZE PC, LI USB A-RIEINE/RAVINRE. EMETHRrERERES, Kt USB
%, BEFEBAN, SAMERLI PC TEEFMRFI USB UACT IRERIIEE.

T HIZE:
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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 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-uac

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

2 UAC1 Usage and Test

2.1 UAC1 Usage

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 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 Specification £ USB 2.0 core Specification ZFic/%, [Fllt USB Audio 1.0 Specification
REEFIETIHigh Speed)iX—HER, ETLAEIT—LAERmANNES Audio 1.0 FBIREILIFEANEIERA
IR, HATIEN isochronous endpoint descriptor £ binterval=4, HEi= 2 E1#/SEER
RN R B R ER G L TG L FrE iRl T

Rockchip SE& UACT IREI3Z4E USB Audio Class specification 1.0, SHFREHINE, HEAEELMF
RIAER.

UAC1 IREI&E binterval=4,

NS


af://n83
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&= High Speed
SKREZR . playback F capture #54 48 KHz, BILUBIS WiZRMHZORE AE SRR

FEIE%Y: playback # capture #5 2 Channels, &EZXIFNEE, FJLUBERZRHNZEORSEHER
]

GRE: playback #1 capture &BJ9 16 bits

UAC1 (B EINT:

N CONFIG_USB_CONFIGFS_F_UAC1=y ZlI#%#Y defconfig
LA 3308 EVB J9i

BcE UACT RIRIASENT:

mount -t configfs none /sys/kernel/config

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

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

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

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

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

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

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

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

Tn -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/ubc

{40 3308 FHliE, FRUAIE(TT ADB BcEMA, SSHEANEEITELE, mRRMR, ALFD
PUTAI T ep<SREBCE UACT ThEE. R&F-mAY USB BCEMIA, FERIESSRAIFRRFKES ADB
UACT ROBCERIA,

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

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

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

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

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

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

Tn -s ../../functions/uacl.gs0

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

Note:
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3308 YR MOFTENANT USB UACT IFE#AIAE:

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 IXaHiR At FRIECE RO :
WTEETEDSER, HRILIGMITE UAC RIECEMIAFHAT.

# 1s -1h /sys/kernel/config/usb_gadget/rockchip/functions/uacl.gs0
-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
-rw-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
-rw-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
-rw-r--r-- 1 root root 4.0K Dec 31 19:11 reg_number

c_chmask - capture channel mask ZRiAXEAHN 3

c_srate - capture sampling rate ZRiIA%E N 48000

c_ssize - capture sample size (bytes) ZRINKEN 2

p_chmask - playback channel mask ZRIAE N 3

p_srate - playback sampling rate ZRAXE N 48000

p_ssize - playback sample size (bytes) ZRIAKEN 2

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

BOAE N 2

BE UAC BEEEEIGE:

INTRRAIZER, UACT SR card2 (UAC1Gadget) , BB— playback i&%&T5 51 - pcC2D0p
— capture IRFETIM - 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 ]: UAC1l_Gadget - UAC1_Gadget
UAC1_Gadget O

7 [Loopback ]: Loopback - Loopback
Loopback 1

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

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

# 1s /dev/snd/

controlCO0 controlC7 pcmC1DOC pcmC2D0p pcmC7D1c
controlCl pcmCODOC pcmC1D0p pcmC7D0c pcmC7D1p
controlC2 pcmcODOp pcmC2D0c pcmC7D0p timer

2.2 UAC1 Test

2.2.1 UAC1 Test on Windows

FTFF Windows FEi8E, 1 TFE 2-4 Windows-Audio-Setting, 438Ii%#% USB-Audio {ENAESHIHIZ
BMEEHMANRE (E%RNX) .
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Capture Input terminal (6- AC Inte... ~

FEUWAEIFAFRREVATENEE, FRLESESTRERH
TEEN.

wEEE
2=,
[ 2-4 Windows-Audio-Setting
it Windows UAC1 B TIhEE:
£ 3308 imAYER OHYTUI AT UACT IEm<:
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D
hw:0,0
EiRd<SFRARM Card2 (USB Audio) RE, RAEMNAMER Card0 EHES
HiT5a<E, Windows PC iniBE R, 3308 At ReILASERINE.
izt Windows UAC1 REThEE:

WAREINEE, FEFERTLIERIIS IS, 81T ADB push &# arecord fY757%, (R ERER
U (3K 48KHz, 2 channels, 16 bits)

Eban, 3308 imfYEE O34T arecord @<, RIENUIRERSISUY test.wav



arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 /tmp/test.wav
(RIFEIUY test.wav BINfE, BHUTUITRY UACT RS
aplay /tmp/test.wav -c 2 -r 48000 -D hw:2,0

Wi EiASm<SE, PCimaJLAUER Windows BHHY “Voice RecorderHRERE X, W0TE 2-5
Windows-Voice-Recorder,

Ef=lLEL

Voice Recorder >
Z{E(EEY Microsoft Store FZF

i =

Voice Recorder
£ voice - EEMEEFER > S{E(IH Microsoft Store [

2-5 Windows-Voice-Recorder
R BEARNREMAG A, AR Windows BUREMITINEE, SCATBMRENEM, BEUT:

I EERE" > "EEEHER > "R > B > R, O RiTtng s, FhsEEmel
EzE.

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

PEE 9 X
HERIEE
Ew| = | == & .
FR | B& R s e
BELTERREESEEIEE:
ESEHIEE
i Capture Input terminal ]
G- AC Interface =oeMiEthigE
FihizE
. =R BRI EmeE
J Realtek High Definition Audio
. b Realtek High Definition Audio 5EAVERER
S IRFERES
] i §| Realtek High Definition Audio 1F Windows ZeiSE4E
§ B=H
' EitEE
3
EE(Q EHR|AES v | B

2-6 Windows-Capture-Listen-1
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2-7 Windows-Capture-Listen-2
2.2.2 UAC1 Test on Ubuntu

FIFF Ubuntu FFEIRE, S1TE 2-8 Ubuntu-Audio-Setting-Output #J&] 2-9 Ubuntu-Audio-Setting-
Input, SBIIERE USB-Audio fEARERMHIREIFERMARE (ERX) .
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2-9 Ubuntu-Audio-Setting-Input

izt Ubuntu UAC1T FXETNEE:

£ 3308 IHAVER OHATUITAY UACT Em<:
arecord -f dat -t wav -r 48000 -c 2 -D hw:2,0 | aplay -f dat -r 48000 -c 2 -D
hw:0,0

EiranSFRAM Card2 (USB Audio) RE, AEMAMER Card0 EHES

HiTRm<fE, Ubuntu PCIRIEMER, 3308 AittE-RAJLASCATE.

it Ubuntu UAC1 BEIIEE:

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



Eean, 3308 imAYEROHAT arecord 85, RANIEERRIEINIUY: test.wav

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

RFESI M testwav BIOfE, BHITAITRY UACT RE0m<:

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

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

sudo apt install audacity

audacity SREFREU TE 2-10 A7,

Audacity

MHE(F) 4REE(E) ME(V) BRR) HEB(M %£/H(G) HME(Q 7iha) FEE(H)

_ 15 0| S 51 48 4 |parpesmd 18 129430
n > | "] Wl ® a1 —
Plelx 0E 57 48 -4 3% 30 24 -18 -12-9-6-30
E X s« [m{@|m] o[~] & slo2]Rp[ie. -
ALSA * )® default 2 o (wiksy - S | 1) | default =
EI.D ) TI.D ) !I.D ) 9;0 ) IDI.D ) lll.D ) IL’I.D ) 13I.D ) lﬂl.D ) 15I.D ) IEI.D
EARE S | 1.0

I{ER, 44100Hz

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

[ 2-10 Ubuntu-audacity

3 UAC2 Usage and Test

3.1 UAC2 Usage

USB Audio Class 2 standard (2009)

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

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

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

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

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


af://n199
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Note:

M Windows 10 (1703 /) F44, Windows FE3A 3573 UAC 2.0 J8507E)%,

Windows FlJ Linux XISt fefe B1NE, EMFEDLAME, Linux #]Android —#,
Windows SXTREINZNICIC, BN E/SRIFEEZIG), 1L Windows E#rREIRE

Rockchip & UAC2 3RzNS74EF USB Audio Class specification 2.0, SEREMNS, HEAEELG
BIEk.

BRI\
BEZ: High Speed
SREER: playback /9 48K Hz, capture /9 64 KHz, AJLUEIS AR AHYZOEE HEMRER

FEIB%L: playback # capture #/9 2 Channels, RSN EE, BJLABEAZRIEREORE R
]

LREE: playback # capture &84 16 bits
UAC2 (ER%EITF:
70 CONFIG_USB_CONFIGFS_F_UAC2=y Zl|P9#ZfY defconfig

121 3308 EVB Jaffl
& UAC2 BUIASEINT:

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/bcdbDevice

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

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

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

mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1 -m 0770
mkdir /sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409 -m 0770
echo 500 > /sys/kernel/config/usb_gadget/rockchip/configs/b.1/MaxPower
echo "uac2" >
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/strings/0x409/configuration
mkdir /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gs0

Tn -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/ubc

{40 3308 FHliE, FAIAZITT ADB BCEMIA, 2SM ERRIECEITEHE, ERIMER, TLAF)
PUTAI T A< RECE UAC2 ThEE., REEF-GRRY USB BLEMIA, FERIESLRIIFERFKES ADB I
UAC2 RYBCERIZ,



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

Tn -s ../../functions/uac2.gs0

echo ff400000.usb > ../../uDC

Note:

“idProduct " BJLARIEFARETT/EX, 1BAEES SR8t USB Function idProduct /458
“UDC” 7 USB #Z%)885 7K, Xy /sys/class/udc/ #5588 571

Windows SXTREIFNCIC, EPiE/SRIFHEIE), 1f Windows EFriREReE

BCEMIAHITAINME, & USB Bl PC, PCUREJLURBIR] USB Audio iR%&, S1TE 3-1 Windows-
USB-Audio-Class2, [ 3-2 Ubuntu-USB-Audio-Class2-Output #1E&] 3-3 Ubuntu-USB-Audio-Class2-
Input,

v I B ITEEEEsE
ijj Realtek High Definition Audio
| iy SourcefSink |
i| EFRR BTEEE
B BiFnEtREheE
§) EESGTEEEsE
O s
in ExiesE
[ e e T
w . H
E:n =7 (Source/Sink)
i #7525 (Realtek High Definition Audio)
I I TAF=E (Source/Sink) I

3-1 Windows-USB-Audio-Class2
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USB Audio Device

O #ReRTEE
3-3 Ubuntu-USB-Audio-Class2-Input

3308 BV OFTENENTT USB UAC2 IFERAIAE:

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 IREhiRtal FHIBCE O :
W TEETENSEN, REILRINGE UAC BBCERI AT,
tvan, ECE c_srate 9 48KHz B9asS/9:



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

# 1s -1h /sys/kernel/config/usb_gadget/rockchip/functions/uac2.gs0
-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 reqg_number

c_chmask - capture channel mask ZRiAEE N 3

c_srate - capture sampling rate ERiA#%E N 64000

c_ssize - capture sample size (bytes) BRiAKEAHN 2

p_chmask - playback channel mask ZKIA¥E N 3

p_srate - playback sampling rate ZRiA¥E N 48000

p_ssize - playback sample size (bytes) ZRINKEN 2

reg_number - the number of pre-allocated request for both capture and playback
BRNE N 2

B8& UACQ2 BERERRIITIA:

MTEREIEEER, UAC2 XIR; card2 (UAC2Gadget) , BBE— playback 8% - pcmC2D0p F
— capture IR TR - 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 0O

7 [Loopback ]: Loopback - Loopback
Loopback 1

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

-r--r--r-- 1 root root 0 Dec 31 19:04 1id
dr-xr-xr-x 3 root root 0 Dec 31 19:04 pcmOc
dr-xr-xr-x 3 root root 0 Dec 31 19:04 pcmOp

# 1s /dev/snd/

controlc0 controlC7 pcmClDOc  pcmC2DOp  pcmC7Dlc
controlCl pcmCODOC pcmC1D0p pcmC7D0c pcmC7D1p
controlC2 pcmCcODOp pcmC2D0c pcmC7D0p timer

3.2 UAC2 Test

3.2.1 UAC2 Test on Windows

Windows PC i#H9iRBiES#2.2.1 UACT Test on Windows

Wizt Windows UAC2 HIEINEE:

£ 3308 inAYEROHFUTAI AR UAC2 IiE <


af://n253
af://n254

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$ZmM Card2 (USB Audio) RE, RENAMAER Card0 BRAEE, REEN 64KHz (B
) .
gNERIET UACT IXaDIRMHAIARZIEN, BCEREFER) 48KHz, NEH<L:

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

HiTem<fE, Windows PC IREE R, 3308 AR LALAIAE .

Mzt Windows UAC2 RETheE:

WXREIhEE, FE(FERTLUEAIEINS. 81d ADB push 8# arecord B9757%, (REUHERY
U (EK 48KHz, 2 channels, 16 bItS)

Eean, 3308 imfAYEROHAT arecord 85, RTANIEERRIESY: test.wav
(UAREERIREERER S 48KHz BECE791))

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

(RIFEINS test.wav DN, BHUUTAITRY UACT REMm

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

TR bR, PCimalLAER Windows BRI “Voice RecorderBIHRFRE X, FAFGES
#2.2.1 UAC1 Test on Windows

3.2.2 UAC2 Test on Ubuntu

Ubuntu PC isfUiREiEES#2.2.2 UACT Test on Ubuntu

Ubuntu PCFMET, 3308 imfY UAC2 REMMENIXGS, BEES®E3.2.1 UAC2 Test on Windows

4 UAC1 Legacy Usage and Test

4.1 UAC1 Legacy Usage

Rockchip & UACT Legacy IRENFEZ USB Audio Class specification 1.0, {BR3IFMETRE, FHE
FEXFRAERXIF (BAIAGERA /dev/snd/pcmCODOp) .

BROASTHS

= : High Speed

SKEER: playback 48 KHz, FAIERE
FIEEL: playback 2 Channels, RAIEEE
KOFRE: playback 16 bits

UAC1 Legacy A ZEMT:
7N CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y ZlIN#AY defconfig


af://n271
af://n274
af://n275

12\ 3308 EVB Jaffl

FRE UACT Legacy RIBIASEIT:

mount -t configfs none /sys/kernel/config

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

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

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

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

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

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

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

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

Ra0 3308 FFlfS, EAIAIEITT ADB ECEMIAR, SSM EANEEREHE, TEEHME, vlLAFE)
PATIN T SRECE UACT Legacy IHEE. HR&EF-mAY USB BCEMIA, FERIECIRAIFEKKES ADB
#1 UACT Legacy HECEMRIZAS,

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

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

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

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

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

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

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

echo ff400000.usb > ../../uDC

Note:

“idProduct " BJLARIE AR ETT/ENX, 1EFEESmAIEME USB Function idProduct /#1538
“UDC” 7 USB FZ5#285 7, X9i7 /sys/class/udc/ #4285 77

Windows SXTIREENICIZ, EXAE/EaRirEIE s, 1L Windows BRRERE

FeERARITAING, & USB & PC, PCimEJLAREIE] USB Audio 8%, NE 4-1



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

4-1 Windows-USB-Audio-Class1-Legacy

3308 uwAIEROFTENGN T USB UACT Legacy IERHIEHIEE:

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

dwc2 ff400000.usb: bound driver configfs-gadget

dwc2 ff400000.usb: new device is high-speed

dwc2 ff400000.usb: new address 25

android_work: sent uevent USB_STATE=CONNECTED

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

android_work: sent uevent USB_STATE=CONFIGURED

UACT Legacy &R TRIBCEREO:
T EEXEMNSER, BRI UAC BIECEMAT T,

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

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

audio_buf_size - audio buffer size BRiIAHE N 48000

fn_cap - capture pcm device file name #RiA#E N /dev/snd/pcmcODOC
fn_cnt]l - control device file name ZRiIAKE N /dev/snd/controlcO
fn_play - playback pcm device file name ZRiA%E N /dev/snd/pcmcODOp
req_buf_size - ISO OUT endpoint request buffer size ZRIA¥EN 200
req_count - ISO OUT endpoint request count ZRIAWEN 256

UAC1 Legacy AE7E 3308 im BRI N AYERIRE T M.
4.2 UAC1 Legacy Test

Windows PC isfUSi8BiEEs% 2.2.1 UACT Test on Windows

Ubuntu PC iRfIMEIREIES % 2.2.2 UACT Test on Ubuntu

3308 I A REHNITHME<S, &K USB B PCJT, UACT Legacy IXFNERNASFTFF 3308 it Card0 /=
=P


af://n302
af://n306

5 Audio Source Usage and Test

5.1 Audio Source Usage

Rockchip & Audio Source IEFIFEZS USB Audio Class specification 1.0, {BERIFREINEE,
BOASTHF:

B High Speed

SKIEER: playback ERIAGEA 44.1KHz, SEESHHNT 15 MARRIRER, PCIRAILIZISEE

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

B playback 2 Channels, AaJEiE&

LREE: playback 16 bits

Audio Source {EAZAEMNT:

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

i#IN CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y Epy#Z#J defconfig
LA 3308 EVB F3f3l
ECE Audio Source HIIASEINT

mount -t configfs none /sys/kernel/config

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

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

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

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

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

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

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

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

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

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

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

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

40 3308 FFH/E, BRINZ1TT ADB BLEIA, €S ANEESZLE, EAXMER, TLAFLD
T Fap<$3RELE Audio Source IHEE, aiéé‘annEl’\J USB BCEMIA, FERBLROTRFES
ADB #1 Audio Source BBC I,


af://n306
af://n307

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

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

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

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

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

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

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

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

Note:

“idProduct " BJLAWRIEFARETT/EX, 1BAEES SR8 1 USB Function idProduct /458
“UDC” 7 USB #Z%)885 7K, Xy /sys/class/udc/ #5528 71

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

ECEMARITRING, &% USB &l PC, PC imalLAREIZEI USB Audio ik, #0TE 5-1 Windows-
USB-Audio-Source FE&] 5-2 Ubuntu-USB-Audio-Source

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

5-1 Windows-USB-Audio-Source
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USB Audio Device

[ ExsEErnsSE
5-2 Ubuntu-USB-Audio-Source

3308 iRAYER O3 TEPAN TR USB Audio Source IFE#MZMAE:

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

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

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

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

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

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

7 [Loopback ]: Loopback - Loopback
Loopback 1

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

# 1s /dev/snd/

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

5.2 Audio Source Test


af://n338

izt Audio Source REINEE:

Windows PC IRfIREFIREIES % 2.2.1 UACT Test on Windows

Ubuntu PC IRHIREFEEIFS® 2.2.2 UACT Test on Ubuntu

RIRIFRAERRAIAR 44.1KHz) -

3308 imAYMida S

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

Note:

JFAEBRIS A AF testwav FERIEE, W SREAIFREE—, Sl il alee 7S aE 0~
==

=

E5h, B Audio Source Sz 15 FRRIHORAER, FrLL PCHREILIAAEREREER, FHEMT:
ST EIRE > R > S > R > B, YERIAOREEE,

QD-FE 5_3 Fﬁ/_.l_?o
D == 4 ==R B %
B =H == & 8 fug HE =R
R FEshaEsEmeE: ERAER
EEEHEE P T R R R,
E a8
4- USBE Audio Device
ilizs . 44100 Hz (CD =)
==/, ., 8000 Hz (EBIESE)
F l- Realtek High Definition Audio 2 @E 16 4z, 11025 Hz (ITSEE) -
g =EA 12 EE, 16 4, 16000 Hz ETZENER
2 BB, 16 fi7, 22050 Hz (BErEEE)
- EREEA 2 EE, 16 f, 32000 Hz (SR BER)
':’_‘;} Realtek High Definition Audic 2 88, 16 &, 44100 Hz (CD BEE)
(§) FEM 2 EE, 16 {1, 48000 Hz (DVD EE)
2 EiE, 16 £, 88200 Hz (REEEE)
. UEFEE 2 B8, 16 fir, 96000 Hz (REEEE)
{ 8| Realtek High Definition Audio
@ EB=R
FEEGAMED,
EE(C) =B =
=

5-3 Windows-USB-Audio-Source-Setting

6 UAC1 Legacy and Audio Source Composite Usage

and Test

6.1 UAC1 Legacy and Audio Source Composite Usage

UAC1 Legacy + Audio Source {#B5EINT:

UAC1 Legacy #1 Audio Source RILAMEGA— USB EF1RE, IFREFIMEIIRE.

#7510 CONFIG_USB_CONFIGFS_F_UAC1_LEGACY=y E|R#AJ defconfig



af://n351
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N CONFIG_USB_CONFIGFS_F_ACC=y (Audio Source depends on it) EI#ZHI defconfig
7N CONFIG_USB_CONFIGFS_F_AUDIO_SRC=y F|R#ZH defconfig

Ithh, EEHEMEFRNT “support_uaci_legacy_and_audio_source.patch”,
I’ 3308 EVB J951

EZE UACT Legacy + Audio Source fIRIASEIT:

mount -t configfs none /sys/kernel/config

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

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

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

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

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

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

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

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

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

HittEe BN %, i55% 4.1 UACT Legacy Usage F1 5.1 Audio Source Usage

6.2 UAC1 Legacy and Audio Source Composite Test

iB&% 4.2 UACT Legacy Test #1 5.2 Audio Source Test

7 Composite with ADB

24 UAC1 #0 ADB —i2fEFRY, UACT AAERIE. B, SJRESSEUE Windows &4 L, UACIE
BIRNFRRBIRYIIER,

tban: UAC1, ADB ERSERES, BIAR link IRFERIIZA: UACT, ADB

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

Tn -s /sys/kernel/config/usb_gadget/rockchip/functions/ffs.adb
/sys/kernel/config/usb_gadget/rockchip/configs/b.1/ffs.adb

8 Reference Documentation


af://n363
af://n365
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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

Device Descriptor:

bLength 18
bDescriptorType 1
bcdusB 2.00
bDevicecClass 0 (pefined at Interface Tevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
idvendor 0x2207
idProduct 0x0019
bcdbevice 1.00
iManufacturer 1 rockchip
iProduct 2 USB Audio Device
iSerial 3 0123456789ABCDEF
bNumConfigurations 1
Configuration Descriptor:
bLength 9
bDescriptorType 2
wTotalLength 174
bNumInterfaces 3
bConfigurationvalue 1
iConfiguration 4 audio
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0
bATternateSetting 0
bNumEndpoints 0
bInterfaceClass 1 Audio
bInterfacesubcClass 1 control Device
bInterfaceProtocol 0
iInterface 5 AC Interface

AudioControl Interface Descriptor:
bLength 10


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
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bDescriptorType 36

bDescriptorSubtype 1 (HEADER)
bcdADC 1.00
wTotalLength 52
bInCollection 2
baInterfaceNr( 0) 1
baInterfaceNr( 1) 2

AudioControl Interface Descriptor:
bLength 12
bDescriptorType 36
bDescriptorsubtype 2 (INPUT_TERMINAL)
bTerminalID 1
wTerminalType 0x0101 USB Streaming
bAssocTerminal 0
bNrcChannels 2
wChannelconfig 0x0003

Left Front (L)
Right Front (R)

iChannelNames 7 Playback channels

iTerminal 6 Playback Input terminal
AudioControl Interface Descriptor:

bLength 9

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminalID 2

wTerminalType 0x0301 speaker

bAssocTerminal 0

bSourceID 1

iTerminal 8 Playback output terminal
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorsubtype 2 (INPUT_TERMINAL)

bTerminalID 3

wTerminalType 0x0201 Microphone

bAssocTerminal 0

bNrchannels 2

wChannelconfig 0x0003

Left Front (L)
Right Front (R)

iChannelNames 10 capture cChannels
iTerminal 9 Capture Input terminal
AudioControl Interface Descriptor:
bLength 9
bDescriptorType 36
bDescriptorsSubtype 3 (OUTPUT_TERMINAL)
bTerminaliD 4
wTerminalType 0x0101 USB Streaming
bAssocTerminal 0
bSourceID 3
iTerminal 11 Capture Output terminal
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bATternateSetting 0
bNumEndpoints 0
biInterfacecClass 1 Audio



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

2 Streaming
0
12 Playback Inactive

Audio
Streaming

ONRRERRLRREKA~O

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
bSsubframesize 2
bBitResolution 16
bSamFreqType 1 Discrete
tSamFreq[ O] 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 mMilliseconds
wLockDeTlay 1 MiTTliseconds
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bATternateSetting 0
bNumEndpoints 0
bInterfaceClass 1 Audio

bInterfacesubClass

2 Streaming



bInterfaceProtocol 0

iInterface 14 Capture Inactive
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 2
bATternateSetting 1
bNumendpoints 1
bInterfaceClass 1 Audio
bInterfaceSubcClass 2 Streaming
bInterfaceProtocol 0
iInterface 15 Capture Active
AudioStreaming Interface Descriptor:
bLength 7
bDescriptorType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminalLink 4
bDelay 1 frames
wFormatTag 1 PCM
AudioStreaming Interface Descriptor:
bLength 11
bDescriptorType 36
bDescriptorsSubtype 2 (FORMAT_TYPE)
bFormatType 1 (FORMAT_TYPE_I)
bNrcChannels 2
bSubframesSize 2
bBitResolution 16
bSamFreqType 1 Discrete
tSamFreq[ 0] 48000
Endpoint Descriptor:
bLength 9
bDescriptorType 5
bEndpointAddress 0x81 EP 1 IN
bmAttributes 5
Transfer Type Isochronous
Synch Type Asynchronous
Usage Type Data
wMaxPacketSize 0x00c8 1x 200 bytes
bInterval 4
brRefresh 0
bsynchAddress 0
AudioControl Endpoint Descriptor:
bLength 7
bDescriptorType 37
bDescriptorSubtype 1 (EP_GENERAL)
bmAttributes 0x01
Sampling Frequency
bLockDelayunits 0 undefined
wLockDelay 0 undefined
Device Qualifier (for other device speed):
bLength 10
bDescriptorType 6
bcdusB 2.00
bDevicecClass 0 (pefined at Interface Tevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0l 64

bNumConfigurations 1



Device Status: 0x0000
(Bus Powered)

10 Appendix B UAC2 Device Descriptor

Device Descriptor:
bLength 18
bDescriptorType 1
bcduse 2.00
bDeviceClass 0 (pefined at Interface level)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
idvendor 0x2207
idProduct 0x0019
bcdDevice 2.00
iManufacturer 1 rockchip
iProduct 2 USB Audio Device
iSerial 3 0123456789ABCDEF
bNumConfigurations 1
Configuration Descriptor:
bLength 9
bDescriptorType 2
wTotalLength 219
bNumInterfaces 3
bCconfigurationvalue 1
iconfiguration 4 audio
bmAttributes 0x80
(Bus Powered)
MaxPower 500mA
Interface Association:
bLength 8
bDescriptorType 11
bFirstInterface
bInterfaceCount 3
bFunctioncClass 1 Audio
bFunctionsubClass 0
bFunctionProtocol 32
iFunction 5 Source/Sink
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 0
bATternateSetting 0
bNumEndpoints 0
bInterfaceClass 1
bInterfacesSubcClass 1
bInterfaceProtocol 32
iInterface 6 Topology Control
AudioControl Interface Descriptor:
bLength 9
bDescriptorType 36
bDescriptorsubtype 1 (HEADER)
bcdADC 2.00
bcategory 8
wTotalLength 83

Audio
control Device


af://n391

bmControl 0x00
AudioControl Interface Descriptor:

bLength 8

bDescriptorType 36

bDescriptorsSubtype 10 (CLOCK_SOURCE)

bClockID 6

bmAttributes 0x01 Internal fixed Clock

bmControls 0x01

Clock Frequency Control (read-only)

bAssocTerminal 0

iClockSource 7 48000Hz
AudioControl Interface Descriptor:

bLength 8

bDescriptorType 36

bDescriptorsubtype 10 (CLOCK_SOURCE)

bClockID 5

bmAttributes 0x01 Internal fixed Clock

bmControls 0x01

Clock Frequency Control (read-only)

bAssocTerminal 0

iClockSource 8 64000Hz
AudioControl Interface Descriptor:

bLength 17

bDescriptorType 36

bDescriptorSubtype 2 (INPUT_TERMINAL)

bTerminalID 1

wTerminalType 0x0101 USB Streaming

bAssocTerminal 0

bCSourceID 5

bNrchannels 2

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

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

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

iChannelNames 0

iTerminal 10 USBD Out
AudioControl Interface Descriptor:

bLength 12

bDescriptorType 36

bDescriptorSubtype 3 (OUTPUT_TERMINAL)

bTerminaliD 4



wTerminalType

0x0101 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)
bTerminalID 3
wTerminalType 0x0301 Speaker
bAssocTerminal 0
bSourceID 1
bCSourceID 5
bmControls 0x0003
Copy Protect Control (read/write)
iTerminal 12 USBD In
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bATternateSetting 0
bNumEndpoints 0
bInterfaceClass 1 Audio
bInterfaceSubcClass 2 Streaming
bInterfaceProtocol 32
iInterface 13 Playback Inactive
Interface Descriptor:
bLength 9
bDescriptorType 4
bInterfaceNumber 1
bATternateSetting 1
bNumEndpoints 1
bInterfacecClass 1 Audio
bInterfaceSubcClass 2 Streaming
bInterfaceProtocol 32
iInterface 14 Playback Active
AudioStreaming Interface Descriptor:
bLength 16
bDescriptorType 36
bDescriptorSubtype 1 (AS_GENERAL)
bTerminalLink 1
bmControls 0x00
bFormatType 1
bmFormats 0x00000001
PCM
bNrcChannels 2
bmChannelconfig 0x00000003
Front Left (FL)
Front Right (FR)
iChannelNames 0
AudioStreaming Interface Descriptor:
bLength 6
bDescriptorType 36
bDescriptorsubtype 2 (FORMAT_TYPE)

bFormatType

1 (FORMAT_TYPE_I)



bSubslotSize
bBitResolution
Endpoint Descriptor:
bLength
bDescriptorType
bEndpointAddress
bmAttributes
Transfer Type
Synch Type
Usage Type
wMaxPacketSize
bInterval
AudioControl Endpoint D
bLength
bDescriptorType
bDescriptorSubtype
bmAttributes
bmControls
bLockDelayunits
wLockDelay
Interface Descriptor:
bLength
bDescriptorType

0x

0x01

bInterfaceNumber
bAlternateSetting
bNumendpoints
bInterfaceClass
bInterfacesubClass
bInterfaceProtocol
iInterface
Interface Descriptor:
bLength
bDescriptorType
bInterfaceNumber
bATternateSetting
bNumendpoints
bInterfaceClass
bInterfacesubcClass
bInterfaceProtocol
iInterface 16
AudioStreaming Interface
bLength
bDescriptorType
bDescriptorsubtype
bTerminalLink
bmControls 0x
bFormatType
bmFormats
PCM
bNrcChannels
bmChannelcConfig
Front Left (FL)
Front Right (FR)
iChannelNames
AudioStreaming Interface
bLength
bDescriptorType
bDescriptorsubtype

0x000

0x000

2
16
7
5
02 EP 2 ouT
9
Isochronous
Adaptive
Data
00 1x 256 bytes
4
escriptor:
8
37

1 (EP_GENERAL)
0x00
0x00

0 undefined

0

Audio
Streaming

Capture Inactive

Audio
Streaming

Capture Active
Descriptor:

16

36

1 (AS_GENERAL)
4
00

1
00001

2
00003

0
Descriptor:
6
36
2 (FORMAT_TYPE)



bFormatType 1 (FORMAT_TYPE_I)

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 0x00cO0 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
bcduse 2.00
bDevicecClass 0 (pefined at Interface Tlevel)
bDeviceSubClass 0
bDeviceProtocol 0
bMaxPacketSize0 64
bNumConfigurations 1
Device Status: 0x0000

(Bus Powered)
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