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Rockchip USB SQ illiztigra

USB 2.0 Compliance Test
USB 2.0 —EtEi NS
USB 2.0 Tx idas ST TR
USB 2.0 Device Tx JUikan SFIUK TR
USB 2.0 Host Tx illig#<
USB 2.0 Tx JlifERE
USB 2.0 Tx s 5
USB 2.0 IREIS#T
USB 2.0 tRERREI DT
USB 2.0 AREUR A&
USB 2.0 Rx Compliance Test
USB 2.0 Receiver Sensitivity Uizt
USB 2.0 Rx id &
USB 2.0 Rx Uik /53%
USB 2.0 Rx JUiliF ==
USB 2.0 Rx Uiz E 38
USB 2.0 Rx JUTHEER ST
USB 2.0 HUB SQ Test
USB 3.0 Compliance Test
USB 3.0 FiEitAle
USB 3.0 Tx Compliance Test
USB 3.0 Tx i Esk
USB 3.0 Tx it B
USB 3.0 Tx iz
USB 3.0 Tx JisERE
USB 3.0 Device Tx jllif#<
USB 3.0 Device Tx JURH /5%
USB 3.0 Device Tx Ui F=EE10
USB 3.0 Device Tx MUK
USB 3.0 Host Tx llixt&<
USB 3.0 Host Tx /5%
USB 3.0 Host Tx fUlifiF =510
USB 3.0 Host Tx iz
USB 3.0 Tx Compliance mode &iff
USB 3.0 Rx Compliance Test
USB 3.0 Rx Uik /5%
USB 3.0 Rx Loopback mode &if



USB 3.0 Compliance Test & Da)RR R iR 7T i%
USB 3.0 Device Tx FoiEF NMEHAEZCAY DR
RK3399 USB 3.0 Jllixjalgk
RK1808 USB 3.0 iz &)k
RK3588 USB 3.0 iz [ask
USB 3.0 HUB Compliance Test
Rockchip USB SQ Tool
SENHY

USB 2.0 Compliance Test
USB 2.0 —EiEliiAS

USB 2.0 Tx Signal Quality JIXRZE

o [REMLH

o [EEEZE

o GERE

o RXXEBETE(FAHRENEIE)

o JKEEL. K £izh

o ELEEIN

o BRAMNIXBTE®E)
LEF T BERTE]

USB 2.0 Rx Receiver Sensitivity JIiEAIZ

o BNRHE
o IREHE
e 5\ SYNC Field

USB 2.0 Tx fllitas SFMit TR

USB 2.0 Tx SQ FOIK/RIERE, IRE USB #=H2809 Test Control 57788, i USB 1=HISSHA Test
Packet Mode, USB $ZHlIg8si S isa=EFH RIXEHAMRY Test Pattern, USB 7RiKESBITAN Test
Pattern BUIRFZR D1 USB BUE S 58 M,

X3F Rockchip FE&HI USB 2.0 Device #1 USB 2.0 Host $2[1, %8 USB #4281\ Test Packet
Mode /5B AE:

e USB 2.0 Device, ATLAERMIXHSaE MR TEIZE USB 154881 N Test Packet Mode
e USB 2.0 Host, REHEAMIXSHSIZE USB 154281 A\ Test Packet Mode

USB 2.0 Device Tx Jllid& St TR
USB 2.0 Device SQ {lli{#s S
ML SINTE 1 fir, TIABETSOE ADB 76,

8 1 USB 2.0 Device SQ Mhif&s<
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ShEH

RK1808

RK2108

RK2206

RK29XX
RK30XX
RK31XX

RK3228
RK3229

RK3288
RK3228H

RK3328

RK3368

RK3308
RK3308B-
S
RK3308H-
S

RK3326
RK3326S
PX30
PX30S

RV1103
RV1106

RV1108

RV1126
RV1109

SOFIA-
3GR

RK3366

RK3399

RK3528

DWC2_0 OTG 2.0
Device

N.A

io -4 0x41300804
0x40

io -4 0x43040804
0x40

io -4 0x10180804
0x40

io -4 0x30040804
0x40

io -4 Oxff580804
0x40

io -4 Oxff400804
0x40

io -4 Oxff300804
0x40

N.A

io -4 0x30180804
0x40

N.A

io -4 0xe2100804
0x40

io -4 0xff4c0804
0x40

N.A

N.A

DWC3 0 OTG 2.0 device

io -4 0xfd00c704
0x8c000a08

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 Oxffb0c704
0x8c000a08

N.A

io -4 0xffd0c704
0x8c000a08

N.A

io -4 0xff50c704
0x8c000a08

io -4 Oxfe80c704
0x8c000a08

io -4 0xfe50c704
0x8c000a08

DWC3_1 OTG 2.0 device

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 Oxfe90c704
0x8c000a08

N.A



DWC2_0 OTG 2.0

hixy =4 ) DWC3 0 OTG 2.0 device DWC3_1 OTG 2.0 device
Device
io -4 Oxfe50c704
RK3562 N.A N.A
0x8c000a08
RK3566 io -4 0xfccOc704
N.A N.A
RK3568 0x8c000a08
io -4 0x40180804
RK625 N.A N.A
0x40
RK3588 NA io -4 0xfc00c704 io -4 Oxfc40c704
RK3588S ' 0x8c000a08 0x8c000a08
USB 2.0 Device it THB

Rockchip SE&HI USB 2.0 Device SQ s, B& T alLAER _EIARINEXSS4r, EaTLAMER USB-IF ES
{HLIRMAAY USB HSET X TR, T2 TE "USBHSET for EHCI" 8¢ "USBHSET for XHCI",

TN T
USB 2.0 HOST (EHCI):

32 bit: https://www.usb.org/document-library/usbhset-ehci-32-bit

64 bit: https://www.usb.org/document-library/usbhset-ehci-64-bit

USB 3.0 HOST (xHCl):

32 bit: https://www.usb.org/document-library/xhsett-x32

64 bit: https://www.usb.org/document-library/xhsett-x64e

WX TEAYERERLRINT:

1. MR USB device Cilid USB £i&iEE) PC
2. ¥R TR, 1%&#F Device” SATERE TESTH&EH, WITE 1 i

HS Electrical Test Tool x|

Select Type OF Test [~ Select Host Controller For Lize In Testing

* Device
 Hub

" Host Controller/System

ea |
1 2R

3. 90 2 Fi, ERENRA AR BTN S TEST PACKET, RAEmRT EXECUTE RN, T
T LIRIBERS, USB IEHIESsiS B Test Packet Mode, FHELLAIXERAMHAIMGAE, Mh
RIZANE 3 A7


https://www.usb.org/document-library/usbhset-ehci-32-bit
https://www.usb.org/document-library/usbhset-ehci-64-bit
https://www.usb.org/document-library/xhsett-x32
https://www.usb.org/document-library/xhsett-x64e

HS Electrical Test Tool - Device Test

Selact Dewce Device Contiol

NONE Davica Command Dewice Addess
VID Oxdbd, PID DebB30, Address 1, Port 5

= |

Sitabus Window

Ervmerste Bus EXECUTE | Retumn To Man

2 iR a <

File Controd Setup Mestire Analyze Rilities Hedp 22 My 2009 10:24 AM

B nyg ey

&) 3 Wi
USB 2.0 Host Tx llif&$

USB 2.0 Host SQ illill, REEERANIXAE<, RESIINRATE. MWids<zR2, R3, R4
, Wik ep<SHLUEID ADB & &R OHAT,

% 2 USB 2.0 Host SQ Mift&<(a)
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SRR

RK1808

RK2206

RK29XX
RK30XX
RK3188

RK312X

RK3228
RK3229

RK3288

RK3308
RK3308B-
S
RK3308H-
S

RK3326
RK3326S

PX30
PX30S

RK3228H
RK3328

RK3366

RK3368

RV1108

RV1126
RV1109

SOFIA-
3GR

RK3399

RK3528

DWC2 OTG Host 2.0

N.A

io -4 0x43040440
0x8000

io -4 0x10180440
0x8000

io -4 0x10180440
0x8000

io -4 0x30040440
0x8000

io -4 0xff580440
0x8000

io -4 0xff400440
0x8000

io -4 0xff300440
0x8000

io -4 0xff300440
0x8000

io -4 0xff580440
0x8000

io -4 0xff4c0440
0x8000

io -4 0xff580440
0x8000

io -4 0x30180440
0x8000

N.A

io -4 0xe2100440
0x8000

N.A

N.A

DWC2 Host 2.0

N.A

N.A

io -4 0x101c0440
0x8000

io -4 0x101c0440
0x8000

N.A

io -4 0xff540440
0x8000

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

EHCI_O0 Host 2.0

io -4 Oxffd80054
0x40000

N.A

N.A

io -4 0x101c0054
0x40000

io -4 0x30080054
0x40000

io -4 0xff500054
0x40000

io -4 Oxff440054
0x40000

N.A

io -4 0xff340054
0x40000

io -4 Oxff5c0054
0x40000

io -4 0xff480054
0x40000

io -4 0xff500054
0x40000

io -4 0x30140054
0x40000

io -4 Oxffe00054
0x40000

N.A

io -4 Oxfe380054
0x40000

io -4 Oxff100054
0x40000



SRR

RK3562

RK3566
RK3568

RK3588
RK3588S

DWC2 OTG Host 2.0

N.A

N.A

N.A

2 3 USB 2.0 Host SQ Mg &< (b)

ShHEBH

RK3168
RK3188

RK3288

RK3228
RK3229

RK3368

RK3399

RK3566
RK3568

RK3588
RK3588S

EHCI_1 Host 2.0

N.A

N.A

io -4 0x300c0054
0x40000

N.A

io -4 Oxfe3c0054
0x40000

io -4 0xfd880054
0x40000

io -4 0xfc880054
0x40000

2% 4 USB 2.0 Host SQ JMigt#s4(c)

DWC2 Host 2.0

N.A

N.A

N.A

EHCI_2 Host 2.0

N.A

N.A

io -4 0x30100054
0x40000

N.A

N.A

N.A

N.A

EHCI_O0 Host 2.0

io -4 Oxfed00054
0x40000

io -4 0xfd800054
0x40000

io -4 0xfc800054
0x40000

EHCI_HSIC Host 2.0

io -4 0x10240054
0x40000

io -4 Oxff5c0054
0x40000

N.A

io -4 0xff5c0054
0x40000

io -4 0xfe340054
0x40000

N.A

N.A



ShHE

DWC3_0 OTG Host 2.0

RK1808 io -4 0xfd000424 0x40000000
RK3228H io -4 Oxff600424 0x40000000
RK3366 io -4 0xff500424 0x40000000
RK3399 io -4 0xfe800424 0x40000000
RV1103 )
io -4 0xffb00424 0x40000000
RV1106
RV1126 .
io -4 0xffd00424 0x40000000
RV1109
RK3528 io -4 0xfe500424 0x40000000
RK3562 io -4 0xfe500424 0x40000000
RK3566 .
io -4 0xfcc00424 0x40000000
RK3568
RK3588 .
io -4 0xfc000424 0x40000000
RK3588S
USB 2.0 Tx i1

DWC3_1 OTG Host 2.0
N.A
N.A
N.A

io -4 0xfe900424 0x40000000

N.A

N.A

N.A

N.A

io -4 0xfd000424 0x40000000

io -4 Oxfc400424 0x40000000

Mzt USB 2.0 SQ, FEMFEAB LR USB BN EARIIRES, Ebal Agilent 9000 RFI7~IKEE (8
90000 &%) . Tektronix, LeCroy REAIAVRIKEEE. AXEFEENLR Agilent 9000 RE5RiZESAI USB
2.0 A, FENTEWNT:

1. fEEENIRIR

MSO9254A TRiFE8, &t USB 2.0 i#ER{4 N5416A

113xA ZDBRIRL
E2678A ZoiFkAiiR

E2649-66401 device IZEF0 E2649-66402 host K2
USB 2.0 cable

USB 2.0 cable FIZAT R ET1&RFS USB 2.0 Spec FIMIRE, ISR USB cable A9&</VF 10cm,

MEREURERY, R3RFE Near End &4k, #NIRZA<ATF 10cm, NIAREIMKXRSRA Far End 181k,
Vi (Near End) JURRT, ANSR{EFAH] USB LinakE USB &4aIMBHIICEIALF, BIaeSa
IREMA s B,

USB 2.0 Tx st 38

SNSRBEFRRYR Agilent BITHEM, MEFMRRERIIRRINRETTIE, IBSE U THISH:

{Agilent N5416A USB 2.0 Compliance Test Option)

{Agilent USB2.0 High Speed Device SQ Test)

WNER{FEFIRYR Tektronix 5 LeCroy BUMIHEH, 152! Tektronix 1 LeCroy BYE W _E 12Nz i5<BAS

(=8

LA Agilent 7igze&ilil USB2.0 Device SQ 79, &2 UFAMNHIMEINE] 4 i
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‘ & e=p» ® oo

Hi-speed Host
5 meter
:I Inttiahize Port  Tost Port DUt
1 1 |
/ / \\ E2645 -66501 Device Hi-speed Signal Quality Test Fiture

& 4 Agilent USB 2.0 SQ IS
2. 188 USB i# A\ llizs{tEzt[Test Packet Mode]
RE USB 1ZHIESH Test Mode B, FESLHIA USB BEEFLUEEBE(E.

WNRZEM USB 2.0 OTG Device M, EBRIEFFMIKAY USB OEE@E T M EFI&SnEREZ] PC,
FE PC ATLAEFIRGIZI USB i85, e, BESEETS "USB 2.0 Device IifaSA0MLK T B 122
PC it TEasENRKG<S, 188 USB HHISSH TSR,

ANERMAE USB 2.0 Host 2 0, AREREESFIMIAEE, &8 USB 1258 NN ER A5 EE8FA
B, TESBIXEER Agilent MBXEAFIER Tektronix MIXEAANIRE i AMIE R :

2.1 Agilent i &4

Fei51FIRY Host EEEIMHRBERNIREO—in, AEKESERRE (U 2) EHERIRENS ik
O, aTE S5, BTlida<S, ’E USB HUHET.



5 Agilent USB 2.0 SQ MIiXEERET A

2.2 Tektronix it &4

ANER{ERE Tektronix AUMEKEE, AFMIXEE FRE—MEOBRTFEEEN HOST O, TiEmiEE
HittmRigsg, Frll, SRS Host OSSN REE, REEEE USBIRE (MU ) &
FEFMAY HOST O, BHTIE A<, FEMiddeSRETHE, USB iZHgss B NNiHE
o, REBEREEE USB ik%E, Bl EEEZENNAY Host 20, FHAMLL.,

Note : Jizt USB 2.0 Host #ZLJ, #4T7E Host [ F#E—1NGiE USB iIRE XU ), TEHEGr. #EZ%
EREEENTEHI USB 1IRE,

3. USB Bzt R o3 thrifi

7£ USB $=HIBSR D NIER S, SF-EH RIEFEERY Test Packet Pattern, BILAMRIEZZEMIZRE!
[EHRMERGMERZ, 20 6 FiiR. TiizesHd USB Bantilided, £BmixiliRIs#ToMr, HE
B RAT iR .
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6 USB 2.0 (SERESHTRE

USB 2.0 BREIS T
USB 2.0 tFHIRE 91

USB 2.0 IREIERERFMAEIFRE: imis (Near End) izl (Far End) , 7E High Speed Signal
Quality Mifeh, &M USB pimOBEEEEID/NTF 10cm AIEAE SIS BME, NISKA Near End iR
B, B USB i@ AT 10cm IS SNEKIcEME, NSKA Far End IREER. 7
Rockchip SE&HI USB 2.0 REENK A, JRHIE USB 2.0 (SSRENT RN, ENFE—RAE RN
Near End EREIERIEASEINE. B 7 F1E 8 5525 Near End 1 Far End IREIERAVRAE USB
ARE.

[[Trisi 1 Tast Packsl Taal 1 Eym Dagram

1 i”ilpf{lllrl

ol W
S

ATV

7 USB 2.0 High-speed Near End SQ Eye Diagram
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differentialsignal, W

1] 0.z 04 0.6 os 1 12 14 1.6 13 2
lime. rs

8 USB 2.0 High-speed Far End SQ Eye Diagram

ME 1-7 F1E 1-8 1, AJLAEH, #RERT USB 2.0 IREISIA—MEL X X EMHY IREE", “IR"SKFF
BRA. SENESME, KEAE, BafxeEs, RENTLEHMESNEW, S RHBoAa.
EEMNERARRE, NERENZEFTEES, "RAFEENT, B, "IRFNRINETTRE
BURERE, RBRTHBIEERIATIRSS.

USB 2.0 RENi Rt

1. ks AN IREMIX AR ES
B, MENNREESERIER, LINRKEEY USB A EESIREIER. MmikEs LR
REERNEIIE 1-3 WEBEWARR, WRLBE 1-3 RESENNAR, FTRERMNA<IR
BITRINEE XS HIR

2. WiKRIEREFEXE
MWHRIEREEXRE, NREXE. 558K, —RERNUNIRELSIZEIR.
9NE 9 A, USB IREIRVESIEELLIRERIR—E, WNRERIR Agilent IREM, —RER
7MHZERY D+F0 D-2FBH £ 50 BRAYLRIR SMA FBJE,
4N 10 fs, USB IREIRVESHIEARERISEMK, WRERRIZE Agilent WXEH, —RERN
IRBERHERIFFKYIZ] ON 44,

9 USB IREIIREXE
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10 USB REIES1BFREE

3. USB IRElIZBKIF
W& 11 Frix, USB BRELZERKFF, £FF USB IRERIIIK &R, 16E USB A9 DP #1 DM & L2
BEE T NSRRI AR ESD BB TFIX, MRE, yEEXLssEENitmd i
USB PHY RUIREDEREFI_EFHG. TG, 1BEAR TR USB IXshAY TiZ)minEnEid.

11 USB BRE&B5KFF
4. USB IREIEHIE =i

W& 12 F7, USB BREIRVECERELSAERA, W88 USB RUERIT+9O T8, XA 8= ERRA~ICEL.
IRETFHRIE, B5, & USB B9 DP #1 DM & FE&EEE T RSB AIRAR ESD siEEFFHF
X, MNRE, JXIEXLEEEENL, A, EMXER USB 8RB R ITEH
AR, sEESk USB LEMFK. &5, 18E USB B PCB ELL. USB B9 24MHz BIEHE.
USB PHY BY{HEBERIREGR.
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12 USB RREIERA
USB 2.0 Rx Compliance Test

USB 2.0 Receiver Sensitivity jlliz{ [RIE

HREENAHEIE_(USB 2.0 Electrical Compliance Test Specification Version 1.07) , USB 2.0 Rx AIliz
IME8FENT=I:

EL_16 Receiver Sensitivity Test @ Squelch

EL_17 Receiver Sensitivity Test

EL_18 Receiver Sensitivity Test - Minimum SYNC Field
MR RIE

REFNIRE (DUT) A SEO_NAKMERED, E5&4EFEH USB HOST &3X IN packet iE3kes
DUT, #NER DUT Rx BEIEEZIEI IN packet, M DUT £f45 NAK packet, @SS k4ESEHH
A9 IN packet JEFZRITE(E, FHaiN DUT 2848 NAK [xiE, BIEE DUT RUIRIRSVE.

EL_16 NSIREERIEER, NRESKESET 100my, DUTIEBRIRIRIBEBINREY, fail.
EL_17 MEIREESIEER, MRESKRESST 200my, DUTIEREIRENR HRiTIBEIKICRTE,

fail,
Note :

o FEl_17 f9#5%r, USB Spec REHIEE150mv, JSE ECN &2 200mv

o RIBENEHGE, 155 %E551E USB HOST A977.4, Arid DUT HEEE Device 242 HUB Upstream
port, HOST FXFF REETiz

o NAK packet i3/ EEEH]. 32bit sync &=L (31bit “0” + 1bit“1”) + 8bit (10100101) NAK PID
Imtg

USB 2.0 Rx li#&p &

2% 5 USB 2.0 Test SEO_NAK @<
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CHEF USB 2.0 Test SEO_NAK &<

RK1808 io -4 0xfd00c704 0x8c000a06
RK2108 io -4 0x41300804 0x30
RK2206 io -4 0x43040804 0x30
RK29XX
RK30XX io -4 0x10180804 0x30
RK31XX
RK3228 .
io -4 0x30040804 0x30
RK3229
RK3288
RK3228H .
io -4 0xff580804 0x30
RK3328
RK3368
RK3308
RK3308B-S io -4 0xff400804 0x30
RK3308H-S
RK3326
RK3326S .
io -4 0xff300804 0x30
PX30
PX30S
RV1103 .
io -4 0xffb0c704 0x8c000a06
RV1106
RV1108 io -4 0x30180804 0x30
RV1126 .
io -4 0xffd0c704 0x8c000a06
RV1109
RK3399 io -4 0xfe80c704 0x8c000a06
RK3566 .
io -4 OxfccOc704 0x8c000a06
RK3568
RK625 io -4 0x40180804 0x30
RK3588 .
io -4 Oxfc00c704 0x8c000a06
RK3588S

USB 2.0 Rx ik 753%

USB 2.0 Rx #ENIR T L, B MiRHE_(USB 2.0 Electrical Compliance Test Specification
Version 1.07) = Section 4.2.1 Upstream Port Receiver Sensitivity B9fEiR, ZASAR4LA Tektronix i
IR, #HTHBE.

USB 2.0 Rx iz ==E1R

o MR, FESK DUT BITMIHREERE] PC Host, i&#5 USB Device PHY B suspend
mode Mg, BHEAMXGS;
o SMKAET, FTE@ITEROMA Test SEO_NAK 75<, 1k DUT USB 154881 A Test_SEO_NAK mode;


af://n636
https://usb.org/document-library/usb-20-electrical-compliance-test-specification-version-107
af://n638

e Mg EL_18 Receiver Sensitivity Test - Minimum SYNC Field 13250, 24 Tektronix K55 K428
)% 32bit SYNC 9 12 bit SYNC B, HEXHRESRESRMIBERM.

USB 2.0 Rx izt 418

1. % BB B 13 7w, 48 DUT @Y Device Sensitivity 2B Tektronix FISSRESE. TKEESEE

H % B OQwe QB OF O 2 X B ODQuwuw @ 0 GZOL

13 Tektronix USB 2.0 Rx iz

14 Tektronix (52 & 458


af://n646

15 USB2.0 Rx Device Sensitivity £E

2. % USB 2.0 Rx Device Sensitivity SEERIIRFIFFRIIHRE] ON, AEEENINEZES PC Host 20
3. 2% 5 USB 2.0 Test SEO_NAK §<, BT EOMAGS, 8 DUT A SEO_NAK mode

4. 48 USB 2.0 Rx Device Sensitivity SZERITRIBFF 1122 OFF

5. 1% & Tektronix (55 &4Ee8HEMIHAEE, REERUNHIRIEMORTSH EL_16/EL_17/EL_18 IR IT

USB 2.0 Rx it 45 R

WITFE 16 Fix, Tektronix 7nRESSERTSRAEHNIAE S AERR A HAY IN packet iFFZLAK DUT [IRAY
NAK packet i&H2, siaEMRERTRRIIHRS.

EL17 waveform

ETW 200.0mVidiv 500 8356

Auto  Junae 01, 2022

16 USB 2.0 Rx it {=2
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TekExpress USB2 Report

Tektronix: oo for bevce

UT‘EEE‘&?&'—Jh i n i
=2 1 2RSS S DUTRS
kA

17 USB 2.0 Rx iR E

HRIVUHLER EL_16/EL_17 fail BY, ATLASIREITEEE USB 2.0 PHY B9 Squelch S#kiER, BiK
FiEESESET Rockechip USB SQ Tool,

USB 2.0 HUB SQ Test

USB 2.0 HUB A9 SQ test B3F 7 upstream ports #1 downstream ports, {BSCFRM AT, FHiT—HER
wlRME B ERARY downstream ports, FtE, ASAERIEA T USB2.0 HUB downstream
ports B9 SQ MiH77i%.

HE AT USB 2.0 HUB B RIE2FEEA: FE1.1. FE1.1S. GL850. GL852. USX2064. HX2VL &%, &
TURY HSIC HUB BYSFEH: USB4604, GL850H, XJF USB 2.0 HUB, Rockchip SE&BMMIKA
&, R TEAGE 1-StAN G 2-Aid, XFHSIC HUB, REEERTE 2-HIA,

Hix 1-mS i
ZME & ERREE <SS “USB 2.0 Host Sias<” —#E, LB T:

o HRE HUB &ERAY USB HOST f=les, ARER2, &3, &4, HEHOST I8 MATAIL AR

AN
~

o £3E “USB 2.0 [ifEE", Fepk HUB HYRTE downstream ports B9 SQ Sz

Note : /&9 HUB downstream ports, it a0 ST %A HE A%,
ik 2-f At
LTS 1<, 75k - SR, FREFNETHA, EEEEEMAE, FTLAUKRT
AR HUB, 4F USB 2.0 HUB #1 HSIC HUB,
1. THFRFNAEA
FIATRAS &bl https://redmine.rockchip.com.cn/documents/112
2. YT AR
BHRIEE LRI HATII linux-eye BINEIRSHY data BRT, 7 7@
chmod 777 Tlinux-eye
PUTIRRBIA linux-eye, 2AfF, HRIBAARYER, WMAURGS, S5UT:

[root@hari LinuxEyel# ./linuxEye
LinuxEye - select one of the following hub for testing.
[ 0] 4-port Full-speed hub at tier 2 of Bus 3


af://n672
https://redmine.rockchip.com.cn/documents/112

(viD: 0451, PID: 1446, Address: 3)

[ 1] 4-port High-Speed hub at tier 2 of Bus 1

(viD: 1A40, PID: 0101, Address: 15)

[ 2] 4-port High-Speed hub at tier 2 of Bus 1

(viD: 1A40, PID: 0101, Address: 10)

[ 3] 7-port High-Speed hub at tier 3 of Bus 1

(vID: 1A40, PID: 0201, Address: 50)

Please enter [0 ~ 3] to select a hub or 'q' to quit: 2 (FExILHA4MHUB, K
HUB[2])

[ 1] is connected to Low-Speed device

[ 2] is open

[ 3] is connected to High-Speed device

[ 4] is connected to Low-Speed device

Please enter [1 ~ 4] to select a port or 'q' to quit: 2 GRRMKXHUBIIE2 Nport)
LinuxEye - Start testing port 2 of device 10 on bus 1

Type 'q' to stop the test: q CEHIMLRMA)

[root@hari LinuxEye]#

USB 3.0 Compliance Test

USB 3.0 mi&,m, ZEKS, TE USB 2.0 RUERE BN T BEER(Super Speed)R&EBy . BEIREERIE
SiERAZ 5Gbps, A ANSI 8b/10b 478, ©@WTHRIIE, SASIFHIEMKEIL 3K, TE
18 BEBRIRY USB3.0 BUSEREEH,

Type-A Connector

USE 3.0 Device

”*lm
D- O

USE 2.0 signals Vv y
[ o] 3]
GHD GHD
S5TK+ SSRX+
E5TX- SSRX-

SERX+ SETX+
& 18 USB 3.0 M £28H

USB 3.0 Fit8illitilie

o —HMRIEIMIHAE—SIEEERIRH T
—HMEEIEARFADN TX 71 RX RENEIEEES.
Host: 3 JKEB&i+5 FETRIES:
Device: 3 KE#i+11 WEIEL

o TXMHFIFERE ERES S SN

o FEITEET 10e-12i28FK D), RIFT)
#I07 10MHz, 20MHz #1 33MHz —2tt4 Pj Miasfism


af://n695
af://n699

o ERMEFEERA CTLE 1968, EIYESENRMONIRERESE. BT 5Gbps BESEITK
ER4GFN PCB EmLAUS B AT REIREIRSK AT 7, FrLA USB 3.0 B R #BtmER ARt CTLE(GESE
B At 9 ThRELIAMESSRIRAE. FTLANL AT N es A A th B REs 5 CTLE A RESEIE
SCRYZESR,

e Device EWIRIREINRERIERES 145mVp-p

* Host HEWRIREIRENE 180mVpp

USB 3.0 RIBSHEEIIK S N RIZESMIH(TX). HITERMiZ(Rx Tolerance Compliance
Test)LAR BB4/AER BRI,

USB 3.0 Tx Compliance Test

USB 3.0 Tx jlliftEEsk

it TRXmUAE, ERUASSAHEFEAIMIRNGE, TIRKEENZEEHTIRES Y, WEE
SHEE. Bz, FHO9EUERK FF/RRERTE. USB3.0 ftXdEmiEato i S it SLART USB2.0 B9
W75 EBBRARIARRE.

%%, BT USB3.0 SuperSpeed HIESIERIAE] SGbps, FRHESHBEE/N, FEN-FHBE
12GHz IA E#IBIOTREE, RN SRR S SR DA R,

HIX, USB 3.0 KiEimlid, ARAREERZER DUT, HEMIHIRE —E4EE (Compliance
Channel)” {9, —EMEBIERENL PCB ELFBLRHESHIFE, 3T HOST RIIR, BEMIZE
3m KFE4E + 5 38T PCB EERISING; 33T Device RUMIN, EAREIURIE 3m LT+ 11 22 PCB £
L8952, USB3.0 RIMMZABEESRLL S S8R URH—EMEBERMRE. EEIENNRZAN
kB ERER DUT, ARRARKERHY S SEImANLIUINNEBER M. 08 19 Tx WiElEE, TP1 A4
TR ERATIR AR

Tool SMP _ Test Channel Cable

Measurement Reference -:< Reference | ouT

TR

& 19 USB 3.0 Tx JUhm1ER

[—— Minimurm Eye Widlh ——=]

~ Minimum Eye Hmﬁg__:::
-\_"—-—i—o—'—"_-

Cifferenitial Voltage, my

I 1
i} 20 40 &0 BO 100 120 140 160 180 200

Time, ps
Table 6-12. Normative Transmitter Eye Mask at Test Point TP1
Signal Characteristic | Minimal | Nominal Maximum | Units Note
Eye Height 100 1200 ' 2.4
(0] 043 w 1.23
Rj 023 w 1.23.5
T 0.6 u 123

& 20 USB 3.0 Tx i iREEK
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Table 6-10. Transmitter Normative Electrical Parameters

Symbal Parameter 50GTis Units |Comments
u Unit Intenval 199 .94 (min} ps The specfied Ul is equivalent 1o a iolerance of
200,06 {max) +300 ppm for each device. Period does nol account
for 536 induced varlations.
'TeOFFPP Differential p-p 0.8 {minj W Mominal is 1V pp
Vrcorreeiow  [LOW-Power 0.4 {rinj W Refer to Section 6.7.2. There i no de-emphasis
Difierental p-p |4 2 imax) requirement in this mode. De-emphasis |s
Tx voltage swing implementation specific for this mode
Vrenerana Tx de-emphasis | 3.0 (min) dB Nominal is 3.5 dB
4.0 (max)

& 21 USB 3.0 Tx iR S28&Ek
USB 3.0 Tx liftla g
o LFPS(ifTify)
o SSC(ifrifm)
e Tx(mim/zmim) : BRE; Tj, Rj, Dj; 1BE;

Up Select Tests | Configure | Cormect | Run Tests | Automation | Resuits | Heml Report |
A O alusses Tests
B MO 5GTest
= " 56 Trarmmither Low Freguency Periodic Sgnaling Tests
B[ O 56 Trarmmitter S5C Tests
= [+ 55 Transmither Eye Short Channel Tests (USB-TF SgTest)(Short Channel CTLE On)
= E B 56 Transmitter Eye Far End (TP 1) Tests [USB-IF SgTesti{CTLE On)

22 Agilent USB 3.0 Tx JUizti5EIR

USB 3.0 Tx iRz,

FR#E USB 3.0 spec #IXE, USB 3.0 #i88 B 5o NIRRT (Compliance Mode), ZREFFEA USB 3.0
Tx USSR, SNE 23 f, 7 Polling MYERAISEE—AN LFPS timeoutf5, 1=HIEEHSM
Polling.LFPS 1B Z Compliance Mode,

Polling

|

Frsl LFPS ——
Tl _ '/'f Exitio "
Polling LFPS > Complance Mose PING LFPS
/ \ — Toggles CMM
K' LFPS Sutmequent LFPS Timeouls,
| Manads haka [Parigharal Devion DMLY
/ T Direcied [0S Porl CHLY)
et LFPS Timacuts, !
INLY or Mub US PORT) Poling RxECQ
wnee [\

& 23 USB 3.0 # A\ Compliance Mode AURFE

USB 3.0 Tx JIiTFis
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Agilent USB 3.0 Tx Uit Z=4

FF USB 3.0 TX (SEAK, Agilent 7 90000 &5 MEIXL 13GHz 19%E), LB
A —EUENER AR U7243A FIMAESER U7242A SE52R% USB 3.0 #BEKRAY A X imNE R FNLEIIE.

THBDS091304A

ks

BOREN EEDE OEODEDD -

&
L4

THE | (i | Covac Eur Term | Ranie | o |

gk
S A

eigieier

- {itDevice il

i 3. DS091204A X1
Wt B U7242A X1
—FER . U7243A X1
BNC to 3.5mm¥%4#3k. X3
SMA Cable: X3

U ol ey

25 Agilent USB 3.0 Tx JUift32 8 U7242

A, Agilent IR£24t T USB 3.1 Gen1 Type-C MR N7015A, #1TFE 26, AT ML USB 3.0/3.1
Type-C #EOMMSSTEM, MRS U7242A KE—£, Type-CHEENENFERGE, 55%
Y (Keysight N7015A-16A Type-C Test Kit) ,



Interface to N7016A Low Speed Fixture

Matched Cable pairs
for TX2+, TH2-, RX2+,
RX2- Ports

D+ and D- Cables

SBU1 and SBU2 Probe
Points

Type-C Connection ]
to Device Under Test T

Matched Cable pairs for TX1+, TX1-, RX1+, RX1- Ports

& 26 Agilent USB 3.0 Type-C flif{32& N7015A
Tektronix USB 3.0 Tx Uit E(4

Tektronix B9 Tx MiEERSREEANE 27 Fizx, Tektronix USB 3.0 ZEIHLNIE (%I USB-TX) iEEF
DPO/MSO70000 £&57ifes, =ALT Bah USB 3.0 REIHERSTE,

BRUSRIESE:

https://www.tek.com.cn/datasheet/usb3-transmitter-and-receiver-solutions-datasheet



https://www.tek.com.cn/datasheet/usb3-transmitter-and-receiver-solutions-datasheet

BB ®[])s]|[ w]|L

I! CI0-CT L Tosgling using Owcllsscope ALY sutpat

Oscilloscope

27 Tektronix USB 3.0 Tx i ~=E
USB 3.0 Device Tx jllit#s S

TS HEME USB 3.0 Device Tx B, FEBMAMHASS, EAEATHA CP1 test pattern, F
B, EFERRNtSBNER, ERiEESEHNE CP1 test pattern B, B Device Uidds
&, BN, TJEESSE CPO test pattern 8f CP1 test pattern UIXRE.,

2% 6 USB 3.0 Device Tx k&<

Py x4 DWC3 0 OTG Host 3.0 DWC3_1 OTG Host 3.0
RK1808 io -4 0xff384008 Oxc N.A
RK3228H

io -4 0xff478408 Oxc N.A
RK3328

Note : IEZ1E T, USB 3.0 Device FEEZEHNMinan<, BATLAEZNHN Tx WisEzt, 26 Aot
HIRK1808/RK3228H/RK3328 Jlilan<, BEHIEN T Falftik CP1 test pattern, B A, 2
RK3399/RK3568/RK3588, JEEZH#T Device Tx Jlidan<,

USB 3.0 Device Tx 7%

A EEEBRER Agilent 90000 EFIRKEES(EIS: DS091204A FOEE U7242A)89 USB 3.0
Device Tx MUik75i%. GNER{EMAAYRE Tektronix 2¢& LeCroy BI7RIRES, BB 1THEEZR Tektronix 1
LeCroy B &MATNIHIERS.

USB 3.0 Device Tx izt =R

e [z USB 3.0 Device Tx Y, iB%EER 6, MARAEERMANLGS.


af://n759
af://n776
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MEFRABANKGS, WRERRERREEURNHE RIS BRIRIE, BUKA Device
USB MiEEEML{EE, USB 3.0 ix#issataBEsm#AN Compliance mode,
MRFEWMANKGS, NERBRRERUHR RN S BRE, BN Device USB
MiEREEIMRsEE, USB 3.0 I=HIgst B Compliance mode, #AfE, EKeEsHHNI
CP1 test pattern B, AN Device WiKan<.,

e iz USB 3.0 Device Tx i}, VBus 5V REEEIHE, BMESSE USB 3.0 iSHISTEHEN

Compliance mode,

VBus BUHFEEFERMNIER U7242A 124, mTLUEE USB &5t IeBRY USB B O 5RiKkEs
2#& PC A9 USB iz, LI VBus 5V BUHER,

USB 3.0 Device Tx jllistE58
1. BaEid R R E
‘Em <= USE3 Device1* E=REER =
File View Teoh Help
O @ B/ e 51
| TeskFlow | Setlo | select Tests | Condgure | Connect | Aun Tests | Automation | Resdts | HilRepart |
Diviee | . Test Point Tent Inbormoon
..-f:: Dhavics W T Far Endd (TF1) [ Debeg Mode Referamce Clock
:l. : :Fﬂ I e 5O BE '-t ﬁanmSﬁC
\E H:UW | RREENEE | - o
F:;c_l_-?'sna e, ,3;',/1; ﬁgi D Fonph s, M
: Tl Mt
Fitune Channe| Setings ¥ USE-F SigTeat
i i & Hormal Chasnel —
= : ':m'ﬂ H:In-cl.lm'llll
—— AT - =
ms-i Teal Fopord
inpul - Liner Commants
signal hre Lrew: sagrsl
: |
Trmnmor Fonrcdeon

& 28 USB 3.0 Device Tx UiHE4Z B RE

Note:

RTINS A TIN2.01, ZIREFE AR LI V3.00.0001), HHREL ZLEHAE
Channel Setting BIR &30 FEF7R:

I+ Momal Channsl
r Micrel

™ Tathared

1™ More M channel)

+ Normal Channel — This option turns on the InfiniiSim funection on the
channel under test that uses a standard super speed connector.

* MicroB — This option turns on the InfiniiSim function on the channel
under test that uses a MicroB super speed connector,

« Tethered — This option turns on the InfiniiSim function on the
channel under test that has an attached cable.

None — No embed or de-embed takes place and the original
differential source is used to perform the analysis.

29 USB 3.0 Device Tx Jlift#{4e Channel BIRE 5%
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Channel Settings BkiAi%#% Normal Channel, BPERA S £%8, k&L 3m < usb cable + 5"PCB E£k

G2, Eit, BRI, BikEEREEEENHIRSE (DUT) . IR usb cable X
K (KF10cm) , FTAESEN Far End MUEKIA fail, #iY Channel Settings %8¢ None, ERE{ER/INT
10cm ARG,

2. EIFENKIRE
A)i% All USB3 Tests, BiEEELEE USB 3.0 Tx —EUEMKIRA.
USB3.0 -- USB3 Device 1 *

File View Tools Help
DB '"E3r | 2&o|

SetUp Select Tests | Canfigure | Connect | Run Tests | Resuits | Htmi Report
—————
= [#] O AlUSE3 Tasts
= ) Low Freguency Feriodic Sigraling Tests
[ LFPS Pesk-Peak Differential Qutput Voltage
B LFPS Period [Period)
[ © LFPS Burst Width (tBurst)
- © LFPS Repeat Time Interval (IRepest)
< LS Rise Tme
< LS Fall Time
B LFPs Duty cyde
= [M T Transmitter S5C Tests
<[ O Unit Interval (with 55C)
A © s5C Deviation
[ © 55C Modulaton Rate
‘B O 55C Slew Rate

= [F © Transmitter Eye Far End (TP1) Tests (USE-IF SigTest)(CTLE On)
A © Far End Random Jitter {CTLE ON)
[l O Far End Maximum Deterministic Jitter (CTLE ON)
A © Far End Total Jitter at BER-12 (CTLE ON)
A © Far End Template Test (CTLE ON)
[ O Far End Peak-Peak Differential Outout Voltage (CTLE ON)

&) 30 USB 3.0 Device Tx MiXIRASiZ &
3. EeEMitSRH

% Automate Test Pattern Change iI€& 9 Auto, ER{FEREIAECEZEIAT,

File View Took Help
Do | 'l d

Mode: @ Compliasce ™ Debug
ActivabefRefresh Limit Set.. | Active: (O] S 3.6 Soeciication version 1.9
E O AILSEGTesn

@ Ao Save Wavedor (0FF)

@ Sonal Check [Ensble) Sedert 8 value
@ Comection Type (Than 1,3 - Dinect Connect)

>

automalicaly change the DUT's test
@ Moise Redhaction BV, GHr (12.0) paythes using Hre AU OUT off fre
@ Measurement Threshoid [ +25m,Omy/-25m) oscllosmpe. Select MAMLL " o
= Transmitter Low Fréguency Peredic Sgnalng Tests marwally change the DUT's test patterm.

@ UFPS Trigger Lewel (100.0mv)
@ [nchude 34LFPS Burst [Yes)
B Transeter S5C Tests
@ Messurement Trend Smoothing Ports (1117 (out-off, Fe = 1.38MzY)

31 USB 3.0 Device Tx X &RE
4. EEREEE. REMEFD uSB igH
RIRRR SRR TERE, W TEFR. VBus 5V R EER,



Tegtrutions Tor Conselioa: LowFrequenty Periodic Fgealing
18 tests will  |Emsure comrect polanty:

| bt P,
|

|3 diffarsst « Comnect S5TX+ to Channel 1
| prysical

!5:1.!1:: will

|be used o Comect S5TX- to Charme] 3
| Tha first

setup =

:shnw-

E. cllewtbesa  [Connection Diagram

| instrudticns s —— — =
|to start
| Lenting
| ]

32 USB 3.0 Device Tx MifiERET~=E
5. FFia Tx izt
5.1. MhfiIFe, Bt~z LFPS BRER X

File Control Setup Tripper Measure Analyze Utilitles Demos Help 1 May 2002 12:37 PM

(H B

piresl Test LIPS Pesk-Pesk Diflesential

N\ AR

ELFPSH i

E

[J1

33 LFPS i 5RmE
Note : #{7 LFPS JizlFy, Z5047AF USB3.0 SEEFRIFINE, #5mdr OK”, FE EETI*E,



3 May 2012 12:40 P

2.8,

it b2 AR E
1570 55 R

1

v 10, e i
pf]
I 0 Tk

-:;I --"_-I I:'

34 USB 3.0 Device Tx LFPS &%

5.2. LFPS idzemim, FHa SSCIK, B mERNKeS. REMSURIEZ

o Chirgs Myseal CosmectoySemp s e — = [ )

& change = the physical cosmocior o 3ok o eured. Flome ol e mrackors boow o actup for (e Exd Tramarto Epc -

Connect to USE 3.0 Device Under Test tansmstter (SMA conmection) at TP

Stip Notes

0T the SHLA cables bo the TPO of ke USH 3.0 device undar Dicillseape
- TP
“onseet ! phae -matched SMA cabies Bom ascilloscope I
Ep—— 1550 T e (10 4 A
T IESHAT X 3,
A~ B

o Commect S5TX+* io Channel 1

o Comect 35T to Chomel 3

U onpect SSE20+ of the test fixhme fo e Soni panel ALY OUT
Cal Cusgat fise DEOX s seope) of the seape. The spphestion will
mpcmmair the besi pattem changing. [f the mcmaion = not mocesshl yos
il be prosapoed 10 eoually chasge the ieR pamem.

2. FEPE R I 45 ' Aux Out %
USB3 & H AISSRX+i [

3. 78 U 15 5 2] ik LT

e | e (e AsiarNextE Al
35 USB 3.0 Device Tx SSC izt

5.3.SSCMizzenkfa, FHRRE/HMN, BalftRIHEREN KRS, KEMBUHINEER.



P —

i e - = - i
A change in e physical connecon of selLg @ regured. Plaase follow the instrucions. bekew io seus o (Fer End Teansmimer Epei

1 Connect rwo phase-maiched ShA cables 1o the receiver
Ensare commect polanty

s Coopect 351X+ to Chamnel 1
» Coanect 55TX- to Channed 3

3. Connect 55RX+ af the test fixture to the front panel ALUX OUT {(or Cal Output for DEOX series scope) of the scope. The application
will snAvmate the test pattern changmg. If the aulomation = not successful you will be proapted to memmlly chage the == patiem.
Connection Diagram

Referance | Feferance el
[ Taa Channal L] abke L .
SETHH ;
\, Comalinnn Chisnel J
., SParameters =
l fOssCERLT Rz T Z B it A T 588
) FHRE L fEIF T 1 R Channel Settings

mI

5 Supsdy

4 kb e Next

G | e | | |

[E] 36 USB 3.0 Device Tx ERERZE0M
5.4. Mix5eRk, BatEiiks, BENRNRS

Margen Thrasholds
Wamning [« 2 %

Critical |<0%

# Worst }

Pass Falled [Trials Test Hame I'Wom Actual Margin Pass Limits

d |0 12 Ba7.4 my 24.4 % 13000 mV <= WALUE <= 1.2000

i 2 16532 s [27.1 % 200000 ns == VALUE <= 100.0000 ns
il 12 B304 na 2.4 % 16000 ne <= VALUE <= 14000 ps

Fi 12 100303 ps M6 % 160000 ps <= WALUE <= 14,0000 ps

7 0 12 3202 ps 920 % MALUE <= 40000 ns

il 12 3264 ps 91.8 % IVALUE <= 40000 ns

i ] 513539 % M32% R00000 % <= VALUE <= 80,0000 %

A ] 12 42 6 my 574 % MALLUE <= 100.0 mVy

. 5014726 =5, 300000 kppm <= WALUE <= =3.700000
oG TSSC-Freg-Lev-in e
Y 1 17.8 % beppom
s o 1 5 TSSC-Freg-Dey-i 25,001 ppm 45,8 % ITSSCMin ppm <= VALUE <= TS5CMax
31500950 30000000 kHe <= VALUE <= 33,000000
50 SSC Modulaton Rate X

P 1 kHz 50.0 % Hz

i 1 5 iy Rabi 5,350 ms 6.5 % IVALLIE == 10,000 ms

N ] 1 76 mi 1696 Y% WALLUE <= 230 mUl

s o 1 i&&hﬂd@ﬁuﬂﬂﬂdﬂm&ﬂm 231 mUl 28,6 % MALUE <= 430 mUl

i 1 orl Channal Todal Jitler at BER 281 mul 55.9 % IVALLUE == 660 mUI

& ] 1 |5 Hannel Template Tes 0,000 100.0 % IVALLIE = 0,000

J 10 1 hort Channel Differential Output Violiage 1663 my 5.0 % 1000 mi == Vbl UE <= 1 2000 ¥

d 0 1 Far End Rando hipr (CTLE O 164 miJl T0.0 % IMALLIE <= 230 mUl|

i 1 T melamminete e 211 mul 50.8%  [VALUE <= 430 mU|

1] 1 5 Far End Total Jitter at BER=12 [CTLE ON] [280 mUl 57.6 % WMALUE <= 660 mUl

d 0 1 Far End Template Test (CTLE QM) 0.000 1000 % MALUE = 0,000

y, o 1 oN o Differenlich LD Yo, [Fs[ac: 1 AT mv 1.2 % 100.0 my <= VALUE <= 1,2000 v

& 37 USB 3.0 Device Tx KRS



Trial 2
Trial 2: Burst Width Screan Captune
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38 USB 3.0 Device Tx LFPS Burst Width

¥eysight Infiniism | Tueesday, March & BuESI4E

39 USB 3.0 Device Tx LFPS Repeat Time Interval



Trial 1: Mon=Transition Eye Diagram
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40 USB 3.0 Device Tx Short Channel Eye Diagram



Trial 1: Non=Transition Eye Diagram
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Differential Signal V]

41 USB 3.0 Device Tx Far End Eye Diagram
USB 3.0 Host Tx lli&:$

%= 7 USB 3.0 Host Tx jllid@<
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iy o4 o DWC3_0 OTG Host 3.0 DWC3_1 OTG Host 3.0 DWC3_2 Host 3.0

io -4 0xff384008 0xc

RK1808 io -4 0xfd000430 N.A N.A
0x0a010340
io -4 0xff478408 0xc
RK3228H )
io -4 0xff600430 N.A N.A
RK3328
0x0a010340
io -4 0xff500430
RK3366 N.A N.A
0x0a010340
io -4 0xfe800430 io -4 0xfe900430
RK3399 N.A
0x0a010340 0x0a010340
io -4 0xfe500430
RK3528 N.A N.A
0x0a010340
io -4 0xfe500430
RK3562 N.A N.A
0x0a010340
RK3566 io -4 0xfcc00430 io -4 0xfd000430 NA
RK3568 0x0a010340 0x0a010340 '
RK3588 io -4 0xfc000430 io -4 0xfc400430 io -4 Oxfcd00430
RK3588S 0x0a010340 0x0a010340 0x0a010340
Note .

* RK1808/RK3228H/RK3328 ZEZEMITRFMiin S, RFFE—1inS (RIS "0xc") &5 T Fahft
X CP1 test pattern, —A¢/E T, Widht, BEmSTLUTATIHN, 1EUIELHT]CPO 2L CPT test
pattern tIREERT, BATERXTE 1S (15 0xC") , B7b, HFEFHGNEE, HASE
“0x00010340" 9, T, EIEITFER, Eidmikasi# it CP1 pattern i AtEETLIAT,
BN GE 0xc” B3,

* (0 BIEHTFHTELHFIPHZIE

o Linux-3.10/4.4 PR AR ZF BT SRZea PRI, M RK3399 Type-C USB, BIE:%
IFEZETIRK3399 USB 3.0 Jizt/ojEd(#RK3399 USB 3.0 JlizialaR)

USB 3.0 Host Tx st 75%

AR EEAREEA Agilent 90000 RFITRIEES(EIS . DSO91204A ALK IZE U7242A)89 USB 3.0
Device Tx JUiR75i%. WIR(ERRIZ Tektronix 8E LeCroy RUmies, iBETIEE Tektronix F
LeCroy B/ &HAYNILIERS.

USB 3.0 Host Tx jlliz;¥&=EIR

o iz USB 3.0 MR, #BINSERAZEF USB 3.0 B99ME (401: USB 3.0 Disk) #EARFMIHAY USB
3.0 0O, FETILFEHER S OEE USB 3.0 IMSEIKEM SR, (R E TN ESEE
&"SuperSpeed”, NHBELFNAY USB Z=ORLAEESZHF USB 3.0 IhgE, SAEEKE USB3.0
Disk, Fallid . SNRRIZEE, RK3399 Type-A USB 3.0 RJREFTEHA MR,

o FHAMKET, BELARBENSHEEEH USB ZO, &R 7 ik, FHMNBRATIL a5
<, BIES, ARefig USB 3.0 125585\ Host Tx SIidiE=t;

o fRlIEAY USB £21RY VBUS ZEXTIMaIL Sv 48, Mlli{deR U7242A NAEE sV HB(XS
Device Tx Mk |81FHE/R);
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o MRS, Type-A EOM Type-C IEOMANMSHSHNEFEERAR, BfESE TEAME

SRR
USB 3.0 Host Tx izt

1. REBEFMEIERZE, USB 3.0 Host Tx UKidfEsh, miEESHIBEmhEIREERIIRES USB 3.0
Device Tx 280, FrLABMEIHEERYIKEiBES 3% USB 3.0 Device Tx MEEEAPAVIREE, X2
AEER;

2. BN —ImEEE KRS, MidEBNB IV —IimE A EEERF g FAY USB 3.0
Host E0;

3. IREBNKRESHAN USB 3.0 B9 LFPS JUHIR, KSRl ESEMAY USB 3.0 Host 1%
OR9E:;

4. IRIEFNS A AT USB 50, &% 7 USB 3.0 Host Tx i@ <;

5. ANSRMEKAY USB #2008 Type-A, NSMALE 4 BOIKHS, BEEILESEFNRY USB 3.0
0O,
ANERMARAY USB #2005 Type-C, MISEERE Type-C MEXSEE 5MIE USB 3.0 #20, £ USB IR
SR EENIHRE] Host mode (FF 2~3 1)), BMIASE 4 Bid®H<,;

6. BN TEE 55N AY USB 3.0 Host port, M USB 3.0 =458 B mnE AN URER ;

7. iRIER R AVIRERR, SRR ERTNRTR;

USB 3.0 Tx Compliance mode Zifj

e Device Tx Compliance mode &ifj/5}%
cat /sys/kernel/debug/usb/xxxx/link_state ("xxxx" Fa~FHUFRXAT usbh BHIEEMTI RS
R, RIELIESES)
IREEA: Compliance, FREFHA Device Tx UiHAE
e Host Tx Compliance mode &ifj/5i%
(1) Linux-4.19 R ERRNRIZIRA

BT io #<SiE USB 3.0 xHCI #2545 28H9257788 PORTSC, bit[8:5] Port Link State (PLS) , #N&5R
PORTSC.PLS = 10(+#l), MZE7x Device E&4bF Compliance mode, AREE )/, PORTSC &
FEEREMBUATREARR], BESHEY TRM, SZesAREHBILEESS 0x430,

Eban, RK3399 USB 3.0 Host0 B PORTSC 2517 a8y 0xfe800430 , USB 3.0 Host1 Y
PORTSC Z772&1tbiE /9 0xfe900430,

(2) Linux-5.10 REFHIPIZARA

mode RPIAZ, TTREEERUT:

cat sys/kernel/debug/usb/xhci/xxxx/ports/port02/portsc ("xxxx" Tl xHC
EHBENTRER, RELUEEES)

IREMEA: Link:Compliance mode, RRE#HA Host Tx MRS,

USB 3.0 Rx Compliance Test

USB 3.0 Rx RIEBSMaEMlzt, FRFRZ HRBEIN BRI (Receiver Jitter Tolerance Test), UiKiZ 2
f, AREMMITRINRGS, REBEFUNINE, USB 3.0 1=HlssmEEEN{YEEE, <85
# A Loopback mode, FFi&iH1T Rx llid. HBTF USB 3.0 Rx UIXINEIRENIREZ, HERERKE
282, MIREBERAR, ALAAXRSSHEIRME Rx FNIEMEIR 7%, BEENRREhRIERA,

AR E RN Loopback mode RIRIE, LAKRIIABAN Loopback mode BY757%,
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USB 3.0 Rx {llif /5%
o B Loopback mode AUFE

USB 3.0 $=HI287E link training A9 Polling.Configuration fYER, S0SRAEMZEMHNEE&IXRY T2 pattern
fh Loopback bit i, F<SBEENELE USB 3.0 PHY # A Loopback mode, #NTE 42 Fi7r.

Host/Device Training Sequence

il : : : — D e o)
Host | Pawerup 1 € | B2 : :

warm reset termination G LFPS TSEQ T51 TS2
de-assert  detected  S@ handshake fransmitted  received  received

Test i

\Instrument Y,

& 42 USB 3.0 £\ Loopback mode AJRF2

e Receiver Jitter Tolerance Test

BRI BSZBENRINSE, i55E Y Electrical Compliance Test Specification for
SuperSpeed USB Rev. 1.0a

TD.1.5 Receiver Jitter Tolerance Test ET5 ¥R T KRB L EAGIIR S E,

USB 3.0 Rx Loopback mode &ifj

e Device Rx Loopback mode &%
cat /sys/kernel/debug/usb/xxxx/Tink_state ("xxxx" FTEEIIRAY usb I=HIESTT R
R, HRIESSNFEEES)
IREIE/9: Loopback, FRRE#H A Device Rx U=
e Host Rx Loopback mode &Eif/5%
(1) Linux-4.19 R ERHIRIZHRA

81T io apSHEE USB 3.0 xHCI $#24%1128A9Z51788 PORTSC, bit[8:5] Port Link State (PLS) , #N&
PORTSC.PLS = 11(+i###]), MFRRELRLT Loopback mode, AR, PORTSC ZHFERHIE
HHEATEEARRE, BEOHE TRM, FHFEa9mEHIERE /9 0x430,

Ebal, RK3399 USB 3.0 Host0 A PORTSC 25778ttty 0xfe800430, USB 3.0 Host1 B
PORTSC &77E81t1E/9 0xfe900430,

(2) Linux-5.10 REFHIPIZARA

mode APIAZ, TIREEERUT:

cat sys/kernel/debug/usb/xhci/xxxx/ports/port02/portsc ("xxxx" Rl xHC
EHENTRER, RETUFEEES)

IREWEA: Link:Test mode, FREBEA Host Rx JUHAET

USB 3.0 Compliance Test ¥ RO R&ERGE
USB 3.0 Device Tx FTiZ&i#H A\ llift{RzUAYIE)E
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IEEBRT, USB 3.0 Device REEMANKXGS, SaTLABaEHAN Tx WidER, RTEHFANNR
s, EINSis VBUS BIEBSE, #%EB USB 3.0 Device Tx Compliance test B9#15E, USB 3.0 Device
89 VBUS 5V REEEHE, BUSSE USB 3.0 I=HIzgRiZB RN Compliance mode, VBUS H{itES
WREMIE IR M, aTLUEIE USB &&ilise ARy USB (BB N 57RkesEE PC AY USB iEkE, L
I VBUS 5V RfitER,

RK3399 USB 3.0 izt a5

1. RK3399 Type-A USB 3.0 Host FoiEHEN Tx UARAR

Mzl RK3399 Type-A USB 3.0 Host Bf, FTEEII— 1ML, BIEMNXAET, 51§ USB 3.0 Disk f&
NEEMEAA USB 3.0 1220, ERIRIETIUSB 3.0 Host Tx Mlift 7535 —— USB 3.0 Host Tx i
=N, BN, Type-A USB 3.0 aJgEFi A NIERAEL,

BT bR AE, E LB R ER. BARTAR, MkR DTS A usbdrd_dwce3_0 #0
usbdrd_dwc3_1 TR B

snps,ush3-warm-reset-on-resume-quirk
2. RK3399 Type-C USB 3.0 Host Toi&#A Tx UEEHE,

IEEER, RK3399 Type-C USB 3.0 Host REZ#USB 3.0 Host DGR ZTIE, BETLAHN Tx
AR, MRFTEHAN Tx AR, BIGENIK VBus MIEB/E, W1 VBus AEME, AIEsS
MFTEHN TR, BRMIRRTS A

J3iE 1. & VBus (HEEECE AT ATIERIAT, HRIECGARGEIL S5V, 2B Type-C 3 Type-A £
RS, Zi 5v;

7% 2: 15 DTS XIMZAY dr_mode BHECE S "host";
3. RK3399 Type-A USB 3.0 Host FoiEi# A\ Rx Loopback mode

ANERZNH Type-A USB3.0 #2200, EINBFWMIKAT, 558 USB 3.0 Disk FENFMIRAY USB 3.0
O, F@TEO log MIATTLURBI SuperSpeed”, FIUIKEHABILAERESEF USB3.0, &S
& USB 3.0 Disk, FFEAL. SNRERMZEE, RK3399 Type-A USB3.0 AJREFIEFHAN
Loopback mode,

4. RK3399 & Linux-3.10/4.4 PI#ZAY USB 3.0 Host Tx UK /5i&
iE: {ERTF RK3399 it
1. RK3399 & Linux-3.10/8H8 Linux-4.4 kRZA
Type-CO USB IFME:

echo test_u3 > /sys/kernel/debug/usb@fe800000/host_testmode

Type-CO USB <H:

echo test_fTlip_u3 > /sys/kernel/debug/usb@fe800000/host_testmode

Type-C1 USB IFMA:

echo test_u3 > /sys/kernel/debug/usb@fe900000/host_testmode

Type-C1 USB ZME:

echo test_flip_u3 > /sys/kernel/debug/usb@fe900000/host_testmode
2. RK3399 & EH Linux-4.4 kA

Type-CO USB IFMA:

echo test_u3 > /sys/devices/platform/usb0/host_testmode

Type-CO USB ZMH:

echo test_flip_u3 > /sys/devices/platform/usb0/host_testmode

Type-C1 USB IEMH:
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echo test_u3 > /sys/devices/platform/usbl/host_testmode
Type-C1 USB ZME:
echo test_flip_u3 > /sys/devices/platform/usbl/host_testmode
ALY T F® S, BF USB BEFANUITER :
cat /sys/kernel/debug/usb3 #2755 /host_testmode
IREIRIZEERINT
U2: test_packet // means that U2 in test mode
U3: compliance mode // means that U3 in test mode

(GIERERIE U3: UNKNOWN, 7R USB &t Nlliest)
RK1808 USB 3.0 izt |a)5a

1. RK1808 Type-A USB 3.0 Host Fi&#E N\ Rx Loopback mode
BTEER{E, disable hub autosuspend IHgE, 1BSEWT:

diff --git a/drivers/usb/core/usb.c b/drivers/usb/core/usb.c
index 36e5098..0b2930d 100644
--- a/drivers/usb/core/usb.c
+++ b/drivers/usb/core/usb.c
@@ -66,7 +66,7 @@ int usb_disabTled(void)
EXPORT_SYMBOL_GPL (usb_disabled);

#ifdef CONFIG_PM
-static int usb_autosuspend_delay 2¢ /* Default delay value,
+static int usb_autosuspend_delay = -1; /* Default delay value,

RK3588 USB 3.0 izt a5

RK3588 USB 3.0 By Tx/Rx iz, &ETF Linux-5.10 A%, iFERTF:

1. [zt Type-CO #AY USB 3.0 Device mode B, FTEIKAEHIESAY autosuspend IHEE, <
LN

echo on > /sys/devices/platform/usbdrd3_0/fc000000.usb/power/control
2. Wi Type-C $2MRY USB 3.0 Host mode B, FBESER Type-C MIHEESFFMAY USB 3.0 £
A, 2 USB IRaNX(FEITIIER] Host mode (FfF 2~3 %)), , BHEIAZK 7 89 Host i<,

3. Mz USB 3.0 Rx THAEERT, SNSRFTEBMHEN loopback mode, EEEM DTS B9 DWC3 #=488HET
5, 8&Emnm

snps,dis_u3_susphy_quirk;

4. i\ Type-CO USB 3.0 Device mode Tx ENTRER AT %
cat /sys/kernel/debug/usb/fc000000.usb/link_state
REIES: Compliance, FREBA Device Tx JUIEL

5. FfPA Type-C0 USB 3.0 Device mode Rx HNUEAETHI S %
cat /sys/kernel/debug/usb/fc000000.usb/1link_state
IREIE/9: Loopback, FRRE#FHA Device Rx JUIHET

6. HfiA USB 3.0 Host mode Tx HNMSHASEZCHI T %

A Type-C1 USB 3.0 Host J9fji:
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cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc
IREWEA: Link:Compliance mode, FREHAN Host Tx Ml

7. #A USB 3.0 Host mode Rx NS AT %
LA Type-C1 USB 3.0 Host J9ffil:
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc
IREWES: Link:Test mode, FTRE#FHA Host Rx ifE=

USB 3.0 HUB Compliance Test

USB3.0 HUB f§ Compliance test &3& T upstream ports #1 downstream ports, {BSCRRM A,
IT—iE REMR RS FIF 8 ERY downstream ports, Elt, ARSI 7k USB3.0 HUB
downstream ports B Compliance test Uik 75i%,

EIAY USB3.0 HUB HHEVEFER: GL352x K%, VL812, VL813, USB5734, RTS5411,
CYPRESS HX3 RFI%, 5 USB2.0 HUB HIMKESiAAE], Rockchip F4&HI USB3.0 HUB Compliance
Test REEERAMANIEGZ,
1. FHEFRmENAEA:
RIATRRD NEdtbit . https://redmine.rockchip.com.cn/documents/112
2. FUTIR RN A :
LA RK3399 & GL3523 HUB A/, A BanT:
(1) fEAadb push BIZAZIAndroid &R%E
adb push C:\Users\user\Desktop\Tinux-eye /data
(2) 1&8 linux-eye AIRBR
root@rk3399:/data # chmod 777 linux-eye
) PUTHIA, i®F USB3 HUB port HAIE
(3.1) 1R#Z kernel log FERFUIZAY USB3.0 HUB (58

[ 139.427845] usb 6-1: new SuperSpeed USB device number 2 using xhci-hcd

[ 139.445641] usb 6-1: New USB device found, idvendor=05e3, idProduct=0612
[ 139.445708] usb 6-1: New USB device strings: Mfr=1, Product=2,
SerialNumber=0

139.445738] usb 6-1: Product: USB3.0 Hub

139.445763] usb 6-1: Manufacturer: GenesysLogic

139.452409] usb 5-1: new high-speed USB device number 2 using xhci-hcd
139.463572] hub 6-1:1.0: USB hub found

139.465861] hub 6-1:1.0: 4 ports detected

139.589854] usb 5-1: New USB device found, idvendor=05e3, idProduct=0610
139.589920] usb 5-1: New USB device strings: Mfr=1, Product=2,
SerialNumber=0

[ 139.589950] usb 5-1: Product: USB2.0 Hub

[ 139.589975] usb 5-1: Manufacturer: GenesysLogic

[ 139.607244] hub 5-1:1.0: uUSB hub found

[ 139.609146] hub 5-1:1.0: 4 ports detected

L T s T s T s T s T e Y |

(3.2) FUTIIA

root@rk3399:/ # ./data/Tinux-eye
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LinuxEye - select one of the following hub for testing.

[ 0] 4-port Super-Speed hub at tier 2 of Bus 6
(vib: 0O5E3, PiD: 0612, Address: 2)

[ 1] 4-port High-Speed hub at tier 2 of Bus 5
(viDp: O5E3, PID: 0610, Address: 2)

Please enter [0 ~ 1] to select a hub or 'q' to quit: 0 A0, FRMIK
super-speed)
[ 1] is open
[ 2] is open
[ 3] is open
[ 4] is open
Please enter [1 ~ 4] to select a port or 'q' to quit: 1 U@Al, FRMNER
USB3 HUB portl, ifillikport2, WHiIA2, LULZEHE
device file /dev/bus/usb/006/002 opened successfully
Port (1) Status: 02A0
LinuxEye - Start testing port 1 of device 2 on bus 6 T aEmD
Type 'q' to stop the test: q GMRRZE R, HiAg,
BHD

(3.3) EE HIASE, MidEAE USB3.0 HUB downstream ports

Rockchip USB SQ Tool

Rockchip USB SQ Tool 2 Rockchip B#fY USB PHY (SE5xEMIFX TR, aILAiis USB (ESiKm
SHYEIFF] USB PHY (SS89Z0SEEE, iBAJLURYE PHY Tuning B9ER, Bal4ERXINAY PHY IXFHE
3. *F USB SQ Tool FUIEMGBE, BS%E R (Rockchip_Introduction_USB_SQ_Tool_CN) ,

USB SQ Tool T&EibLE: https://redmine.rockchip.com.cn/documents/109
\Y U4
SE X

{USB 2.0 Specification)

{USB 3.1 Specification)

{Agilent N5416A USB 2.0 Compliance Test Option)

{Agilent USB2.0 High Speed Device SQ Test) »

{Keysight N7015A-16A Type-C Test Kit)

{USB 2.0 Electrical Compliance Test Specification Version 1.07)
{Electrical Compliance Test Specification for SuperSpeed USB Rev. 1.0a)

No v~ wN -
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