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1. Linux-4.19 UVC @2 R &

WA 1 ZET Linux-4.19 WA UVC BEiisEiig. B 1 2 MHER )& USB Device i) UVC #H
TR B P AZARES R 2. B 1 A IR 1) 5& USB Host Ui [ UVC A AR H AN 9L Py AZAR TS 2%
%o AP EZHIR USB Device ¥t UVC [0 8HER 77328,  HF H g R J7 72 & 2 T Rockehip “F 3
Linux-4.19 W%, B, NEH T A AZMRAE, WAEH THEE UVC B ARG R A .

drivers/mediajusb/fuvc

\____/'_\

drivers/ush/gadget/function/
f_uve.c, uve®.c

\__/'_‘\

drivers/usb/core/devio.c

driversfush/gadget/composite ¢
drivers/usb/gadget/configfs.c
drivers/ush/gadget/ude/.

] driversfush/host/ehei® e
dn_versjush,fdwd drivers/usb/host/ohci*.c
driversfusb/dwc3 driversfusb/host/xhci*.c

\_/_._\ drivers/usb/dwc2/...

drivers/phy/rockchip/phy-rockchip-inno-ush2.c
§ in 2

eehip-t
ip-typ

B 1 Linux-4.19 UVC @{Z iR

2. UVC & R 5%

2.1 USB s 4 #r 4%

USB B4 B ArT DAUR T SRRl 3k USB A2k b rid (s 88, S2d USB I A bl s #r. R 2
S WL USB 2.0 Pl AT A i i, (IR, 75206 USB 734 3 #%17E USB Device 1 Host H1
(B, [RIRSF, 75 AR FE oty 22 B AH B S BT R o USB WMo A A3 FH T 78 A6 7] 8t 25 7E Device ik /&
Host Uity (1) 55 350FN I B IR 792
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File View Search Record Help

sy NEEHH «E v axEaln 5.

Item Device Endpoint  Inte | Details
EHENENTT v| mitr.. v| maar.  v] Emm
T Reet2z e | | | = GetDescriptor (Device)
1
ﬂ Reset (105.0 ms) € pevice descriptor
Hur High speed Detection Han... .
d/ beduss 2.0
4 Syspended (116.0 ms) -
£ Reset (552 ms) i) bDeviceClass Class defined at interface level
v =
' High speed Detection Han. J/ bDeviceProtocol None
®mER GetDescriptor (Device) 0(26) 0 d/ bMaxPacketSized 64
3% Reset (52.3 ms) dy idvendor Fuzhou Rockchip Electronics
W High speed Detection Han.. _ =l
BE) SetAddress (26) 0(26) d) idProduct 0x0010
2 5 GetDescripior (Dovice) _- ibodbsvies 222
Iu GetDescriptor (Configurati... 1] Jy iManufacturer 2 "KORIDY"
= GetDescriptor (String lang... 26 0 4 iPraduct 3 "KORIDY H20"
= GetDescriptor (String iPro... [ [F e e
B GetDescriptor (String iSeri. 0 53 Details | ) Search | @ Export| @S
®E] GetDescriptor (Device) 26 0 Data
@ GetDescriptor (Configurati.. 26 0 5 Q 1 2 4 &5 6 7 8 01234067
S5 GetDes Configurati... 26 o 12 01 00 02 00 00 00 40 07 ... ...
o criptor (Configur 9: 22 10 00 22 02 02 03 04 01 “.."..L..
BE SetCont 26 [ 18-
Device Under Test HEJ GetDescriptor (String ilnte... 26 0
HE GetDescriptor (String ilnte... 26 0

K 2 USB thill A i i s s
o USB WS a X vl AR T4 4 UVC & IR L2 )

. UVC FTH 19 55 G S e il i 5

. UVC il Y UG AT I 7]

. UVC TG B R e

. UVC Wiz G 1l %iﬂzﬁﬁaﬁﬁ;
- UVC IR0 E8 R Wiy il gt

o USB Wil #rACAER T8 UVC LA LS e .

N AW =

1. USB {5 5 Jfi & v il ;
2. UVC 7% Wi ) f
3. UVC iEf3 ﬁﬂjﬁ%z USB #5 4 #8 EMI 4548 4]

] DU o o s 2%, Ml USB REE5 i &E . USB mid4E F{E 5. USB VBUS HELJE I 1
&, RArHT USB 55 M. S Wi i) /LA K. EMI [ 31

2.2 USB I8 M4t T A

AREEFTHER| ) USB IV T H, R4RisiT T TRRA, T W USB B 4&8dn. BARTIREN
USB Pl 3 il USB {5 A 1 - 355 A0 2, (BB RERS I 2 1R 2 N &

2.2.1 Windows 3N M4t T &

Bus Hound: FHJ-#UAX USB S 2@ EHHE R TH,, fLaiR BN 78, SRl ECH VESH T
D(, KEMG

Wireshark: - T-3MH USB & 2@ E 51 T E, Mt Bus Hound, LA FE4HHLARIT USB @1E Hrill,
Ebfn ] BA#HT UVC P38 PROBE_CONTROL (SET_CUR) Al COMMIT CONTROL (SET CUR) fi¥

4,

Usbview: T &% USB W& M EANR I ER . FikMhht: wwwuwe-sieber.de
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2.2.2 Linux &M 45 #7 T &

usbmon: F FHUHL USB &£k i8 (5 Hdm 1) T &
vusb-analyzer: F T fi#frusbmon T UL I 45
Isusb: T & USBBL# 10 PRI IR 7515 2

2.2.3 MacOS B 53 T A

Wireshark: FT#MH USB & 2B E 508K T A

23 HHAKWE UVC AREND
2.3.1 USB DWC2 OTG # I 85HR#E 0

/sys/kernel/debug/[dwc2 controller base addr].usb

DL Linux-4.19 RK3328 SoC DWC2 OTG il

rk3328 box:/sys/kernel/debug/f£580000.usb # 1ls
ep0 ep2out ep4dout epbout ep8in ep9%9in fifo state
eplin ep3in epb5in ep7in ep8out ep9%out regdump testmode

ep*in/out: A} T-# 1] Device x0T, A s FPRAS(E B

fifo: T2 1) DWC2 W} FIFOMMEC &, 41 RXFIFO Size, NPTXFIFO Size, #Mifii £1/f] TXFIFO Size;
state: [] T2 1f) DWC2 2| 351 h Wi MASKZ7 /745, Device A5 [ 42 il FITIC B 27 A7 4515 2.

regdump: §TE] DWC2 426 3 1 FTH Z 7 3R A E B

testmode: & & USB #E NIRRT 2 USB HREMK

2.3.2 USB DWC3 OTG il 85HREE D

/sys/kernel/debug/ [dwc3 controller base addr].dwc3

L Linux-4.19 RV1109/RV1126 SoC DWC3 OTG Afil1~41:

[root@RV1126 RV1109:/sys/kernel/debug/f£d00000.dwc3]# 1s

epO0in eplin ep2in ep3in ep4in ep5in ep6in lsp dump regdump
epOout eplout ep2Z2out ep3out epdout epbSout 1link state mode testmode
w0 T A

regdump: #JEl DWC3 =i 4 M FARASE B, B4R A TXFIFOSIZ;
link_state: T E[l DWC3 ] USB3 IR
mode: ¥]E[] DWC3 1] LA/

testmode: % & DWC3 #t AHighSpeed KI5, T HR B
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HeAh, DWC3 $2i] 3 IRANIE S T T A% trace HEZLH tracepoint™), CREEHAEHEI-ARAE DWC3 Jia)
KEEE R

WAZ s BAHREU T Trace HHICHL &

Kernel hacking --->
[*] Tracers --->
[*] Trace process context switches and events
=] Enable uprobes-based dynamic events
[*] Trace gpio events

DWC3 IXA)SZ £F U0 T 17 trace events:

/sys/kernel/debug/tracing/events/dwc3# 1s

dwc3 alloc request dwc3 event dwc3 gadget generic cmd enable
dwc3 complete trb dwc3 free request dwc3 gadget giveback filter
dwc3 ctrl req dwc3 gadget ep cmd dwc3 prepare trb

dwc3 ep dequeue dwc3 gadget ep disable dwc3 readl

dwc3 _ep queue dwc3 gadget ep enable dwc3 writel

F 771, 5% /sys/kernel/debug/tracing/README
2.3.3 USB UDC core ik 1
UDC core SEHL T 2T W% trace HEZE[ tracepoint, 7] LA T EREF UVC Function Driver 55 USB Controller

Driver 2 |12 H ) USB Request 4 ¥t -

A% T BAH A8 Trace HIRECE, &% USB DWC3 OTG {41

i i e 1 L BT A T i

UDC core S £FU1 R ) trace events:

/sys/kernel/debug/tracing/events/gadget# 1ls

enable usb _ep free request usb gadget disconnect
filter usb _ep queue usb gadget frame number

usb ep alloc request wusb ep set halt usb gadget giveback request
usb _ep clear halt usb ep set maxpacket limit usb gadget set selfpowered
usb_ep_ dequeue usb_ep set wedge usb_gadget vbus connect
usb_ep disable usb_gadget activate usb _gadget vbus disconnect
usb _ep enable usb gadget clear selfpowered wusb gadget vbus draw

usb ep fifo flush usb _gadget connect usb gadget wakeup

usb_ep fifo status usb gadget deactivate

FF 771, #E5% /sys/kernel/debug/tracing/README

HA1, usb_ep alloc_request, usb_ep free request, usb_ep queue fl usb_ep dequeue &5 USB Request #f
K events, 55 HE FOCHE.

2.3.4 UVC B3R RE O
UVC Funtion driver $2it 7 J&F system module fJiR#E 1, o] LUHFEhAME AL UVC #4542 (control

request) [FI{E EERER.

/sys/module/usb_f uvc/parameters/trace
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R R PNE BERER, TRLEE AN dr 4T IF UVC $2 ) dir 4 1015 BURER

echo 4 > /sys/module/usb f uvc/parameters/trace
5 S TEISE4 9y KERN_DEBUG, A LLE AT A4 dmesg K& H UVC trace 15 E..

LL RV1109 UVC T I FU B4 I 1) UVC trace 9, FTENRME RN

[root@RV1126 RV1109:/]1# dmesg
426.441316] uvcvideo: setup request al 81 value 0100 index 0003 00la
426.450280] uvcvideo: uvc_send_response: req len 26
426.450444] uvcvideo: event setup out 0, data len 26
426.451545] uvcvideo: setup request 21 01 value 0100 index 0003 00la
426.460862] uvcvideo: uvc send response: req len 26
426.461014] uvcvideo: event setup out 1, data len 26
426.461173] uvcvideo: setup request al 81 value 0100 index 0003 00la

426.486672] uvcvideo: event setup out 0, data len 26
426.487145] uvcvideo: setup request al 83 value 0100 index 0003 00la
426.496529] uvcvideo: uvc send response: req len 26
426.496655] uvcvideo: event setup out 0, data len 26
426.497485] uvcvideo: setup request al 82 value 0100 index 0003 001la

[
[
[
[
[
[
[
[ 426.485791] uvcvideo: uvc send response: req len 26
[
[
[
[
[
[ 426.506737] uvcvideo: uvc_send response: req len 26
[

426.507195] uvcvideo: event setup out 0, data len 26

2.3.5 vaL2 B0

Linux-4.19 UVC 2T V4L2 fEZE, stElE UVC RIHFRF 1T queue buf Al dequeue buf [ 1F .

VAL2 HEZZSCH T HE T WX trace HEZETK) tracepoint, 1] LA T FRER queue buf, dequeue buf P/ buf done
IRE o

WAZ B A Trace AL E, Z#%USB DWC3 OTG %1

il 2 ] BT R A T

VAL2 SZFEFIN R [ trace events:

/sys/kernel/debug/tracing/events/vb24# ls
enable filter vb2 buf done vb2 buf queue vb2 dgbuf vb2 gbuf

/sys/kernel/debug/tracing/events/v412]# 1s

enable v412 dgbuf vb2 v412 buf done vb2 v412 dgbuf
filter v412 gbuf vb2 v412 buf queue vb2 v41l2 gbuf

F 71, 5% /sys/kernel/debug/tracing/README

2.3.6 USB &/ EERESHNEHED

N ETh et
/sys/class/udc/[usb _controller name]/current speed
AWM ATIAZSIRA (WT: not attached/configured)

/sys/class/udc/ [usb_controller name]/state

Note: #r4H' '[usb_controller_name]' 7 Z A& A8 % 2 H) USB Device 4% il % B 44 5.
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2.3.7 USB 1= 28 B W E AL 1 K8 O

/sys/bus/platform/drivers/[usb_controller name]/bind, unbind
Note: fir4H 'Tusb_controller name]' 75 BAZ N 5% M ) USB Device 47 il #5 it 4 % o

2 UVC it ol %, Bk A sk 4, T bl uli@id Fahfts USB 4264 v aa 1L,
ke AR5 USB #5688 59 A K.

PLRV1109/RV1126 UVC SDK “F- 4 ~ffl, USB Gadget UVC 5% K &2 IR A T -

1. kill uvc_app /* A8 uve BH*/
2. rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/£f* /* BHEIOHEM usb
function */
3. echo ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/unbind /* unbind usb =l
a ox/
4. echo £fd00000.dwc3 > /sys/bus/platform/drivers/dwc3/bind /* bind usb #&EH#l2$ */
5. cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1 /* 4§%E usb function */
In -s ../../functions/rndis.gs0 f1l
In -s ../../functions/uvc.gs6/ £f2
6. echo £f£d00000.dwc3 > /sys/kernel/config/usb_gadget/rockchip/UDC /* f#if¢ usb &
HildsER ~/
7. restart uvc_app /* HEHED uve MH */

2.3.8 USB Gadget ConfigFs fit & #: 1

Linux-4.19 UVC %7 ConfigFS HE4L5 L UVC function D RERITCE -

KT anfa[{# F ConfigFS Gadgets ThRE, &S50 K SCRY A TR
Documentation/ABI/testing/configfs-usb-gadget-xxxx.txt
Documentation/filesystems/configfs/configfs.txt

Documentation/usb/gadget configfs.txt
Documentation/usb/gadget-testing.txt

Kernel USB Gadget Configfs Interface

PL RV1109/RV1126 UVC SDK “F-& Nffl, UVC Gadget FIFCE DU :

[root@RV1126 RV1109:/sys/kernel/config/usb_gadget/rockchip]# 1s

UDC bDeviceSubClass bcdUSB idProduct strings
bDeviceClass bMaxPacketSizeO configs idvendor
bDeviceProtocol bcdDevice functions os desc

[root@RV1126 RV1109:/sys/kernel/config/usb gadget/rockchip/functions/uvc.gs6]#
control streaming bulk streaming maxburst uvc num request

streaming streaming interval streaming maxpacket

JIANEZ UVC 4
uve_num_request: FCE UVC IKz)5 USB il #5 IK 5 58 H 1) request A1 buffer & ;
streaming_maxpacket: FCE USB 2.0 PH 2 RNl £ 4 B 2008 (KN, KR 30725

streaming_bulk: FCE UVC {1 bulk M558 CERIMEH isoc fAHIZEAY)
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2.4 % WE UVC o BHEE 5 ik
2.4.1 UVC I3 Bk,

UVC XS I M r) m) #R, 385 R AAE Windows &G, — B W FHiMiE i
L RS : R Windows RG /R TLIEH B USB %45, MR fE2 USB 15 55 & ) f
R T B E A E K USB B2, Wt —5 8, 75 B8 7 i 28 sl A
34 USB HIHE &
2. R4 BT AN Windows Y AH HRRTEVE IR USB %45, (Hil A B WA H S, R IIX R 1K)
UVC %% Bir EIEAORNS, N—2EN UVC B4 E% FHR 75 A% £ Windows HIE5R

fRRTTIE: A RE IR ST, UVC 7] L5 RNDIS, ADB, UAC 4% function ZH& B —ME &
W, 1L ConfigFS HEZLALE UVC A &N, T E/HEF U FECEIT (A In -s IRk
TR , BIES H I Windows USB ZREh 7L < W i1 ) 53

UVC, RNDIS, ADB & &% & KB BIfF: RNDIS, UVC, ADB  (f£iF RNDIS iR F7ERTD

UVC, UAC &R &MIBLENF: UAC, UVC ({HilF UAC #53R R AERT)
2.42 UVC 5% Wi I ) R

UVC SR W m R, — A W s =Fh s A

1. W& #r:  fH USB #0F) VBUS (B0 H) OTG_VBUS pin) fH:H R 51
M EERMKT USB PHY I Bvalid FIRBIE, Ht<fiik USB PHY M disconnect {55 . HEEIX
A, 3R AR R s O A S I VBUS
FIHLE
T8 F DWC3 3 281130 B (0 RV1109/RV1126/RK 1808/RK3399/RK356X) , A LU i X ¢ 7
HWIFES B H 1 log, GFAEFTENGN R K Bilog, I HH AR IX 2 A
dwc3 ££d00000.dwc3: dwec3 device disconnect
fRRTTVE: S R, MR Ffgvk VBUS HEIFE A . B o, BILRSHE
E R ThEE, B @ B %E USB PHY i Bvalid #J¥¢{A (7F: RV1109/RV1126 A3
Bvalid B{H A%

2. W AEA . B UVC device 3 i JEiid ConfigFS 42 11 55 #7 fid B Al At USB ZhAE S
Configfs HEALFEALHE 1 /sys/kernel/config/usb gadget/rockchip/UDC 2xi@ 3t USB #%#%
LAY udc_start() A1 udc_stop() 2 1 ELfE#RME USB il 28, fillk UVC Wiff. (HIXZEhE, RNefib
%% USB PHY [ disconnect 125 .
fRWR T HEE UVC device Ui (I8 JZ AL I 4, kG /E UVC 150 FE 553 & A1 RS USB
TIRE.

3. AT B UVC Host B EZIWIE UVC JB{Z 2.
fRR T FEMEH USB Pl X ek Host 3t OPNAL T H, F£454 Host 3iff log, 7347 Host
5t AT N -
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2.4.3 UVC T % 3T FF 5 W ) it

UVC FBEST IR i, — e 0 T o i ]

1. W R4y HT: USB /a8 T 25 W ja) j

UVC R TAEfEsE# (high-speed) B E#  (super-speed) BT . WIRFEAE SR, T3
UVC B R 4R (full-speed) , M UVC JEi1E % T 5 .

ATLLE R, #F USB AL log, WERITEIANT full-speed log, W5t B irdk 42 TR I
configfs-gadget gadget: full-speed config #1l: b
BEAh, R LGB USB 18 PR A [ A if) 2 LR B MO il

R IR ST RO R TE TS, W R TR R, TR A T B
P2 T R 1)

2. W43 HT: UVC probe control Al commit control 7 5 bl i Hi 4

UVC ZEFTFFFURT, Host Fl Device 75 ZEEAT 4 52 (i (0], AR~ &l 3 s,

Host Device

w’
PROBE_CONTROL(GET CUR)

COMMIT_CONTROL(SET_CUR)

3 UVC ¥t

(1) Host SR BRI ¥ & K ik %y USB ¥ (PROBE)

(2) WA Host HIHE W B H S RE i 2 Wik T1& 0k, 1R [F1%5 Host (PROBE)
(3) Host W\ N E 4T/, Commit 258 (COMMIT)

(4) USB ## R4 Host ) Commit {5 BB EA% . RN 5 S 85

HETE TR A L R R A

B RR M. Mac OS 10.14 LA BERFIARA, Toikies¥ RV1109 UVC 3KB/FUMKI 77 5. F BT iZ il @
iF, B LAEEH USB WMo BT X 838 Wireshark $UE TR, WIT UVC S8 i fe s EEdE, @
T AR s, RIL UVC 1 SR FFEC B wMaxPacketSize BLE A 3 * 1024 bytes, 8]
UVC ¥ 52 FF 3KB/Ai ) s 2 A&, (BAE UVC SEhiAE+, UVC W&T1E
PROBE_CONTROL (GET CUR) BB, [I4% UVC Host [f] dwMaxPayloadTransferSize Z4{H N
1024, 53 Mac OS 2 [8 1KB/AMMIKI 58 1] UVC 45 RI-GmETE. o EhE T, S8
UVC TR
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T ELRAIE USB W4 7E probe M B [FI 2 45 Host ¥iif¥] dwMaxPayload TransferSize F14# 1A £ ol i i &
—3, A HefE Mac OS 10.14 PLACE R RCA EIEF A UVC. 1 RV1109 UVC APP (1)
dwMaxPayloadTransferSize BRIALE —E N 1024, FTLATE Mac OS 10.14 L TGiEH%

FRR T : B UVC BTN 2RI 4, 52H UVC B 1 1A RS2 PR e B 1 i KK
AN, FFR{EZ dwMaxPayloadTransferSize, #Af57E PROBE_CONTROL (GET _CUR) MirB:, IEHfF
%2 dwMaxPayloadTransferSize Z#{{H 3072 25 Mac OS, A f#Eik Mac OS FEZ 1 Al .

3. | R4y Hr: USB #5528 7o

UVC %4 1F) USB #5428 /1 5 5 USB Host #4T UVC #56ay & A B &R 0 EdE L4 . R USB %
Hil g T, WS UVC TR
fR YR T ¥
AT USB #5188 58 B RS, 5B R0 2 A8 A USB sl /A A HTGE 15 57 B 1) USB 2 2834
Pafl, JE454E USB 28 IR SRS HEAT 70 SR SRR 5, AR J7 @48 USB sl 23 HriX
FHATIRR, ATUAIE T N UVC BREE D, {8 USB % 331 trace ML, FREZFHI Y USB 4
WIS IPATIRFE, FR, BERWF USB 68 EF Fa RS ER.
BARFiES % . USB DWC2 OTG #2881l 0. USB DWC3 OTG i #8181l 0

4. B B4rHr: UVC Device N ZA4LHE class request 575

UVC 1 class request s&£E UVC Device B H ZHATRHTAALFE . 24 UVC Device W% E] Host ¥ K
IEH class request 153K 5, i VAL2 1) event HESE &% class request 45 UVC Device N JZ 47 il
M1, 24 UVC Device N /Z 4358 class request Ji, FREIT ioctl #:4F UVC 3K¥3h, [l E class request
HIAbFR L5 R4 UVC Hosto IX/NAZH IS A2, WIER UVC Device B /2 5A IETHALEE class request,
458 UVC Host VA IEF M4 UVC B4

53 HT class request 52 HLIA| @IS, WIAAAE A USB WM/ T AXHTUEAS S % I 1) USB S 2k, R
fit 7€ 0] /L S 2 UVC Device Ui i% A IER N 2 class request, {HTEiEHE—5 5 #7/& USB Device M
JERI A, 4k USB a8 H R . [Kith, 75 248RE UVC il ar & 105 BERER, DMEE—2Efr
. BARTYR, 1S % UVC I . WiR UVC #Hldar& H1E B, 58 log "setup
request” Z Ji, #/0 log "uve send response", MJiiHH & UVC Device M JZ I 7] @

fRWRTTE: 1B UVC Device N JZ AL HE class request FIACISE 5, BN 2 REfS 1F A Ab#E H 5K

i i class request.o

5. 94 #Hr: UVC Host S 7

HR4E USB 2.0 MhisHLiE, B USB 3555154 #5 2 tH USB Host %ii &2, USB Device A~ RE 33/ ]
Host A& #HE. Fik, Wi Host vy TAESH, M. 7E4T9F UVC WUGHEAERS, &A AT
streaming on [] SetInterface 74>, BFHTEHAT Setlnterface 74 )5, ¥ [ Device [ Streaming ¥ /5
JZ3i% IN packet 15K, B4 Device il ToidAL i KGR o

EATIX S R, 75 EAEH USB Wl HT XN USB &2k B 58 B S 55 A6k, A BE IR M 805 . 75
TeiEAEH USB Wl A a2 ~, @il Host ¥ 225 USB UL A1 1 4L, WEWT Host i) USB
T4, [FRE, XA DWC3 #2858 (W RV1109/RV1126/RK1808/RK3399/RK356X)
Device i 1] 2% USB DWC3 OTG 56l #1504 L1 4TE1 USB #2148 33015 &

B PRTT L Host S I UL BETTE, AR T AR ES .

2.4.4 UVC T % F1E o) B

A UVC P RAER S, W 5N SA SRR, IR BN H R A
Kk, UVC BT J T fmexE 2 b MLE A7 (1 — il

UVC FUSRERT I, MBLRFE, R USB Fiil 83 A Rk th IEHRR, (HSEbrA—5E =& USB f%4il
WA WEAARNE, BT, WA, AW =H
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1. UVC %4 1 MR G A A e
2. UVC % £ 182 queue buf Al dequeue buf AHL 2 H, %4 queue buf 245 UVC JKX5);
3. UVC il & 7

FE3 T IR ER 2 AN 3 AR fiy, /5 3T AL UVC i Dt T b . BARTrid:
22 V4L2 4% L, FREF queue buf, dequeue buf LL K buf done FIViFE

%3 USB UDC core #1082 1 F1 USB DWC3 OTG 5 #8102 11, BREF USB % H| #3 IR ) B A BRI AL o

fERTTiE: UVC HUE RAER RS, BAEHIRIRRTTIE. ETEE A RN TTiE, ORI AR I
AU, ATEAZ 25 USB {510 G5 A A WA A I U2 T, BEAT VAR R SR AL 2

2.4.5 UVC T % ZE i} ] G

UVC BG ) e B AR, Mhmigad, SR, 2t i m & pism . ik,
3 M UVC TS ZERS (7] 8, 75 2258 A USB W AT AT N J h B B 1) e B BRI, K BUE 7 1n] /i
A, IR Device B 1A @8, FXF Device S B #5- MEBLIERS (U1: Sensor -> ISP -> UVC APP -> V4L2 -
>UVC YK} -> USB Device 5l 8%) AT

L RSt UVC SR L4 e — i 5o 4 0 1R B

JRBNTRYEY, UVC N Z8 B #EA 55— Ml MR, B3R 3T queue buf IIHRAE, 2 buf [
bytesused Z#4 0, H TR buf (1) data N7, )5, TENIZ VAL2 HEZEH, 4G 2] bytesused 9
O, BRINZ 254 bytesused FE F ey B SERR BR300 545 20 1) BURWOR /), st USB 4%
il 35 L 4r4h Host 3. R0 USB &l s &4 4 0 MBI, —RFZEIL T~ JLA ms, Fik, 8T
TGLIERS .

R T7¥E: Rockchip ] USB Device 15l #5 S RFA& i data KA 0 B2 B4 Hoste Ik, A 75 B4R
UVC IRz, #E allow zero bytesused [ME A 1, W LEE A L4z 0 B M.

2% Linux-4.19 73 X0 R 5252

commit 124b7feb0eeff964978842322f0blebfaablf742
Author: William Wu <william.wu@rock-chips.com>
Date: Thu Jun 18 18:26:35 2020 +0800

usb: gadget: uvc: allow zero bytesused for rockchip uvc

For rockchip platforms, the userspace uvc application use
bytesused == 0 as a way to indicate that the data is all
zero and unused. In that case, the uvc driver should use
the allow zero bytesused flag to keep bytesused 0 rather
than use the buf actual size instead. This can help to

preview 1080P@MJPG faster.

Change-Id: Ic4d561f18e85d75905a2405db4f6fb48533e1781

Signed-off-by: William Wu <william.wu@rock-chips.com>

2. WM. UVC WitEiisiad, ARG SEA, SBAMAT N RELE Device 4ol # Host i
UVC T35 SE B ) 82 B = 5 1.

FBI1 BT RV1109 %7 WUH ) UVC BLE Dy 3KB/AMMH i 56 4% 77 X, £ Host i3 H]
potplayer S F A HEAT NG BEME, SERTOR . BCH IKB/AMMUAE S 77 U, I A 356
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S0, Y Host Wi A7 BUGEHR A LR BN P TE 1 iq BRAECE N 0, BRI ISP
ML IR ER A 60fps Hii, 1s PN UVC ¥ & 30fps i K J5 F U1 F 30fps 4, (H AT s 1%
60fps {4 . [X25 USB BUS 3K f£4i 77, —MUFERS 13ms, Host 3 SEBREYCAT LU 30fps id,
Ifii potplayer N FH 7584418 30fps o EE, FrPAEME B A Emf . FHEE, 24 UVC BN IKB/Y
WA 7 =0, USB BUS A4 — WIS FER 2108 33ms, AR4TERESZ USB 75 SifR |, SEhrii i
30fps 4%, Host S BB # 2 306ps, WA UGS, WA R .

RO BRTTIE: Biq BUABCE, # UVC PG i 30fps.
UVC T % FiE I ) 3 B SR 451 2.
RB12 FRE T SRR R R A T BN L 7

IRIGSRIR AR, “HHe =B + R RPN 4R 27 S LB =B + AR 1S4 £ 180ms /2
Ao R, SRR EIF S IR )5, S Video [FI2P #RAT, 1Z3R1F& FEHAL
Ui fIAERT 180ms /A7 4 AE T — Wi B K %d, T CIF Bibkth & RILERATE T 4 e B A B R K
IESEGAT 1 AW R B AE 7]

RBI2 BRITVE: MNTATE=E Video FIFIIT7 %, AT LA 5C P A H A2 31 (¥ [ 20 42 4
B APK ANKIERRS 1 R Z w8 (B REFE EZFED TR, 8B E R CIF
B A7 I UG EE . MRS B fff e i S ] T o

UVC T 3 B Y i R 524500 3.
RHI3 B GRIEIEL MIPEG 1080P IR 4E i) £

MRAE SR 45 5L, “PARR + ARSI 54 + 1080P” 23 bb “BABK + AN R Frali HHE 4 + 480P” 18
180ms /& 7. JEPHJE Host it APK libuve S8 PR I BIG KR 5, 218 memcopy HOERAE, TSN
B 2 frame queue ', 1% frame queue AL urb (10 /> urb, H T E kB G S
5. BT Host b ) 1080P g A R ELEGER , A C AU 6~7 Wi, JFH APK libuve
CAEEEIER S frame queve J&, A6 R/~ — MR . Host %) frame queue 2247 1 J LM
1%, FEUNLE )

RBI3fRRTTIE: e Host Ji BGBRAORCR, B0 KR %7 -

2.4.6 UVC EMI |4 &5

i) R4y #r:  EMI [ 8UEH 5 USB W& I g Bt A 5 R, 2&k4 EMI R8I, £SR3 uve 1)
IEHEE, i UVC JEyEF A el 7 UG R ARSI 4 .

Wi USB Host i f# 02 Linux W%, 2444 EMI |98, Host 4 N AZ — B2 FTERWITT log:
usb usbl-portl: disabled by hub (EMI?), re-enabling...

FE VLA /E, Linux USB Host M3AFURSNAGM EMI (R 2% : USB Host #2148 (41 EHCI 5 H8%) &
AW 2772 port enable HRAS, EAFAE I E] USB #2511 port TRAS IR M enable 24X, disable,

I H A A2 AN HAR S TR B e, W st 2 U P RE 2 EMI iR S 8UE I3RS =,
FHATED B3R EMI log. BAtE, #fFumitzn EMI #5%, HRAeENHEE @ r) — AN EE T m, HEHFA G
— 52 A& HH EMI [ 3 S 5.

R TT ¥«

1 AR 25 USB BRI, A sl o5 45 18 F TR2IMAT USB BR3h T AR . T AR AR 4 0 4R
5, B0 USB {4 RS AR USB PHY 2747 a4 K4 M USB (55 i, MIficisE EMI ] i,

2. A R A SR S, SR S (K, 2§20 USB DP/DM 5 5 i &, il EMI i@, w] L@
ik DP/DM SRR R, DL RS nd e Bz, SR oS LB 7S )
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3. 2% Xk

1. {Rockchip Developer Guide USB CN)

2. kernel/Documentation/devicetree/bindings/usb/generic.txt

3. kernel/Documentation/devicetree/bindings/usb/dwc3.txt

4. kernel/Documentation/devicetree/bindings/usb/rockchip,dwc3.txt
5. kernel/Documentation/trace/ftrace.rst

6. USB Video Class v1.1
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https://usb.org/document-library/video-class-v11-document-set
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