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Rockchip USB SQ llit$5i
1. USB 2.0 Compliance Test

1.1
1.2

1.3
1.4
1.5

1.6

USB 2.0 —HMEMIRARE
USB 2.0 Tx Mt ap ANt T A
1.2.1 USB 2.0 Device Tx A &< TR
1.2.2 USB 2.0 Host Tx llix#s %
USB 2.0 Tx MixFFiE
USB 2.0 Tx it 5 I8
USB 2.0 EREI9 R
1.5.1 USB 2.0 #TEERE 24
1.5.2 USB 2.0 BREMX AR 7
USB 2.0 Rx Compliance Test
1.6.1 USB 2.0 Receiver Sensitivity iz RIE
1.6.2 USB 2.0 Rx Mlit&n<
1.6.3 USB 2.0 Rx M 753%
1.6.3.1 USB 2.0 Rx it EE
1.6.3.2 USB 2.0 Rx JMix5
1.6.3.3 USB 2.0 Rx MiXER D

2. USB 2.0 HUB SQ Test
3. USB 3.0 Compliance Test

3.1
3.2

33

34

USB 3.0 #gMit#se
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3.2.1 USB 3.0 Tx Mi%ER
3.2.2 USB 3.0 TX XA
3.2.3 USB 3.0 Tx M=
3.2.4 USB 3.0 Tx MIiRIFiE
3.2.5 USB 3.0 Device Tx jllixan<
3.2.6 USB 3.0 Device Tx Mg A%
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3.2.6.2 USB 3.0 Device Tx M5
3.2.7 USB 3.0 Host Tx &<
3.2.8 USB 3.0 Host Tx Mg 755%
3.2.8.1 USB 3.0 Host Tx Mix;E EEm
3.2.8.2 USB 3.0 Host Tx jMif 18
3.2.9 USB 3.0 Tx Compliance mode Zif]
USB 3.0 Rx Compliance Test
3.3.1 USB 3.0 Rx it A%
3.3.2 USB 3.0 Rx Loopback mode Zif]
USB 3.0 Compliance Test & LRI ARR 3%
3.4.1 USB 3.0 Device Tx Fi&# NIAE AR
3.4.2 RK3399 USB 3.0 jMiz|a] &k
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1.

USB 2.0 Compliance Test

1.1 USB 2.0 —EH{&MidRE

USB 2.0 Tx Signal Quality SWitAR

BRELM

E5&EE

GRRE

XX BEEEATFEEM2E)
JKEED. K £

ELEE
BREVHBTEHE)
EFATFRESE]

USB 2.0 Rx Receiver Sensitivity JIEAA

ERR
e

/] SYNC Field

1.2 USB 2.0 Tx jikas £ T A

USB 2.0 Tx SQ BYMIIXRIEE, 18 E USB 1ZH2889 Test Control & 1F28, fF USB {THlgs# N Test
Packet Mode, USB IZHl2sMiatFE = H L IX B R Test Pattern, USB /miR2s@id 4@ Test

Pattern BORAZR S USB Y 552514,

3FF Rockchip FE&HY USB 2.0 Device #1 USB 2.0 Host M, & & USB =28 N Test Packet Mode

B 75 EZBFRARE:

1.2.1 USB 2.0 Device Tx jllidsa <Nt TR

USB 2.0 Device, AJILEAMAS<HE ML THEIEE USB 1T4I281# N Test Packet Mode
USB 2.0 Host, HeEERMIXEH<IEE USB 155281 N\ Test Packet Mode

USB 2.0 Device SQ jliX& <

MiAapSIMTR 1 Fi, BTLUBI SRO5E ADB HITa <,

& 1 USB 2.0 Device SQ iMiit#<
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ShBM

RK1808

RK2108

RK2118

RK2206

RK29XX
RK30XX
RK31XX

RK3228
RK3229

RK3288
RK3228H

RK3328

RK3368

RK3308
RK3308B-
S
RK3308H-
S

RK3326
RK3326S
PX30
PX30S

RV1103
RV1106

RV1103B

RV1108

RV1126
RV1109

SOFIA-
3GR

RK3366

DWC2 0 OTG 2.0
Device

N.A

io -4 0x41300804
0x40

io -4 0x50040804
0x40

io -4 0x43040804
0x40

io -4 0x10180804
0x40

io -4 0x30040804
0x40

io -4 0xff580804
0x40

io -4 0xff400804
0x40

io -4 0xff300804
0x40

N.A

N.A

io -4 0x30180804
0x40

N.A

io -4 0xe2100804
0x40

io -4 0xff4c0804
0x40

DWC3_0 OTG 2.0 device

io -4 0xfd00c704
0x8c000a08

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

io -4 0xffb0c704
0x8c000a08

io -4 0x20b0c704
0x8c000a08

N.A

io -4 0xffd0c704
0x8c000a08

N.A

io -4 0xff50c704
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

N.A

N.A



DWC2 0 OTG 2.0

BFR B ) DWC3_0 OTG 2.0 device
Device
io -4 Oxfe80c704
RK3399 N.A
0x8c000a08
io -4 0xff740804
RK3506 N.A
0x40
io -4 Oxfe50c704
RK3528 N.A
0x8c000a08
io -4 Oxfe50c704
RK3562 N.A
0x8c000a08
io -4 0x2300c704
RK3576 N.A
0x8c000a08
RK3566 NA io -4 OxfccOc704
RK3568 ' 0x8c000a08
io -4 0x40180804
RK625 N.A
0x40
RK3588 NLA io -4 0xfc00c704
RK3588S ' 0x8c000a08
Note:

RK3506 OTG1 Device UiRan<>: io -4 0xff780804 0x40

USB 2.0 Device jllif TH

Rockchip FE&HJ USB 2.0 Device SQ Mk, BRT AJ AR LRSS, EaJLIER USB-IF B A

DWC3_1 OTG 2.0 device

io -4 0xfe90c704
0x8c000a08

N.A

N.A

N.A

io -4 0x2340c704
0x8c000a08

N.A

N.A

io -4 0xfc40c704
0x8c000a08

LRZ03RMHAY USB HSET MR TR, T T HE "USBHSET for EHCI" 8(& "USBHSET for XHCI",

TEMAEO 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 (xHCI):

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

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

WX TENERERS BT
1. 353F MY USB device i@id USB £iE#ER PC
2. ¥5TFFIR TR, #E#¥ Device” AR “TEST#%5, W FE 1 FAik


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 | x|

Select Type OF Test Seleact Host Controlles For Ulze In Testing

FL1 buis 0, devace 29, hunchon 7 B Poits

* Device
™ Hub

™ Host Controller/System

e

1 MR

3. WME 2 Fim, ERENRAISEINIR S "TEST PACKET", SAG A "EXECUTE"REAFRT, T
SEERIRIERS, USB 154225 BEh#E N Test Packet Mode, %4 & i=EHAMERINEE, i
JEHZANE 3 B

HS Electrical Test Tool - Device Test

Selact Dewvce Dewvice Control

MOME Device Cormmand Davice Addiess
VID Owdbd, PID (6830, Address 1, Port 5

=l |

Status Window

Erumerste Bus EXECUTE | Retum To Man |

2 MR g &N A<

File Conitrod Sebup Messire Analyze Rilites Heldp 22 My 2009 10:24 AM




& 3 Mt
1.2.2 USB 2.0 Host Tx liX&s <
USB 2.0 Host SQ i, RAEERILRHS, REEIIMMKTE, MitedmE 2, £3, XI4FT,

Mt ap < AT LUEE ADB 5¢& & OH1To

R 2 USB 2.0 Host SQ iMlik#n < (a)
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SHBM

RK1808

RK2118

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

DWC2 0 OTG Host 2.0

N.A

io -4 0x50040440
0x8000

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 Oxff580440
0x8000

io -4 0xff4c0440
0x8000

io -4 0xff580440
0x8000

io -4 0x30180440
0x8000

N.A

io -4 0xe2100440
0x8000

N.A

DWC2_1 Host 2.0

N.A

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

EHCI_O0 Host 2.0

io -4 Oxffd80054
0x40000

N.A

N.A

N.A

io -4 0x101c0054
0x40000

io -4 0x30080054
0x40000

io -4 0xff500054
0x40000

io -4 0xff440054
0x40000

N.A
io -4 0xff340054
0x40000

io -4 0xff5c0054
0x40000

io -4 0xff480054
0x40000

io -4 0xff500054
0x40000

io -4 0x30140054
0x40000

io -4 Oxffe00054
0x40000

N.A

io -4 Oxfe380054
0x40000



SHRBM

RK3506

RK3528

RK3562

RK3566
RK3568

RK3588
RK3588S

DWC2 0 OTG Host 2.0

io -4 0xff740440
0x8000

N.A

N.A

N.A

N.A

7 3 USB 2.0 Host SQ it &< (b)

SHRBM

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

% 4 USB 2.0 Host SQ Miz#<(c)

DWC2_1 Host 2.0

io -4 Oxff780440
0x8000

N.A

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

N.A

io -4 0xff100054
0x40000

io -4 Oxfed00054
0x40000

io -4 0xfd800054
0x40000

io -4 0xfc800054
0x40000

EHCI_HSIC Host 2.0

io -4 0x10240054
0x40000

io -4 0xff5c0054
0x40000

N.A

io -4 0xff5c0054
0x40000

io -4 0xfe340054
0x40000

N.A

N.A



ORAM DWC3_0 OTG Host 2.0 DWC3_1 OTG Host 2.0

RK1808 io -4 0xfd000424 0x40000000 N.A
RK3228H io -4 Oxff600424 0x40000000 N.A
RK3366 io -4 Oxff500424 0x40000000 N.A
RK3399 io -4 0xfe800424 0x40000000 io -4 0xfe900424 0x40000000
RV1103 .
io -4 Oxffb00424 0x40000000 N.A
RV1106
RV1103B io -4 0x20b00424 0x40000000 N.A
RV1126
io -4 Oxffd00424 0x40000000 N.A
RV1109
RK3528 io -4 Oxfe500424 0x40000000 N.A
RK3562 io -4 Oxfe500424 0x40000000 N.A
RK3566 . :
io -4 Oxfcc00424 0x40000000 io -4 0xfd000424 0x40000000
RK3568
RK3576 io -4 0x23000424 0x40000000 io -4 0x23400424 0x40000000
RK3588 . .
io -4 0xfc000424 0x40000000 io -4 0xfc400424 0x40000000
RK3588S

1.3 USB 2.0 Tx jMitIF1E

ik USB 2.0 SQ, FEMFEABLE USB MR HHIT RS, bl Agilent 9000 RFITK2E (T
90000 &5). Tektronix. LeCroy RFINRIKEE. AXIEEENLE Agilent 9000 RF7RiK28HI USB 2.0
MifFE, EENITAWNT:

e MSOO9254A 28, &% USB 2.0 M3k N5416A

e 113xA EZDHERIFX

e E2678A ESIRKHIIH

e E2649-66401 device LB F E2649-66402 host &

e USB 2.0 cable

USB 2.0 cable B9 B EM™HZ TS USB 2.0 Spec BIFIE, MR USB cable L /\VF 10cm, N
BREIMIABY, RZRA Near End #&#Rk, WIRLKATF 10cm, NERENIXRRA Far End &1k, i
i (Near End) MiLEY, SNREAKKE USB £4i5E USB L4irIMRITILEL AT, AaeSHERE
MIRFEAR A BT .
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1.4 USB 2.0 Tx it &

1. HEEINRIFR

NREMBZE Agilent BUIIRES, MRIMEREENTKBINRET A, BSZWTHXHE:
{Agilent N5416A USB 2.0 Compliance Test Option)
{Agilent USB2.0 High Speed Device SQ Test)

WRERRIZ Tektronix 3 LeCroy BUMIAEH, 5% Tektronix 1 LeCroy BB M _E#EZMIX 15 EASC
=

B Agilent 7R 28It USB2.0 Device SQ Affl, #EEFHIMIRIFEIE 4 Frn:

"%'
& e=» ® ooy o

155
Hi-speed Host dfferential
S meter probe
Inttialize Port  Tost Port ouT
1
/ ‘f \\ E2645 -66501 Device Hi-speed Signal Quality Test Focture

&l 4 Agilent USB 2.0 SQ MiRXIFE
2.igE USB #AilllitiEz{[Test Packet Mode]
& E USB iTHI28# N\ Test Mode g, FELHHIA USB ELAIUEREE,

IR IZMIX USB 2.0 OTG Device 0, BFRIEFFMIAA USB OBL @I NiHF EMLLERE PC, H
B PC ATLAIEEIRFIZE USB i&%F. AR, BEEET “USB 2.0 Device Jitan <0153 T E” 12389 PC
U TR ENIRGHS, 188 USB 128 NIRRT,

gAML USB 2.0 Host ##0, NEIFRKESENMIHFR, 188 USB IHIZ8#E NIRRT ZB A
B, TEDHIXER Agilent MIXEHFFER Tektronix MR EHRIRE 7 A MEERA:

2.1 Agilent UXEMH

FOIFFPIRY Host OERFIMH AN NEZEO—IK, ARRKERKE (MU R) ERIFXANS—
#O, WTE 5, BRTNEEGS, 1’E USB #IIHERT,.
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5 Agilent USB 2.0 SQ Mtk Ri&#k A%
2.2 Tektronix X E Y

SNRFER Tektronix BMIIAER, AFNHXAE LRE—MEORTERTNN HOST O, TEABER
HittEm®ig®, PR, FliARRUR Host OSSNk AER, ARKS®E USBIgRE (WU &) 1EE
iRy HOST O, BHITNRNEG<, FNHSLRETME, USB IEHSEMaBm#ENNIHEN, A
[EBHHEE USB igg, FlHXAERZEITFNINA Host 20, FENi,

Note . Jlizt USB 2.0 Host 2], #5ZA7F Host []_E#E—1\E# USB I8& (MU &), TEEIZE A #EE
PIFEENTIFERT USB 185
3. USB EEHLR R4 2 4hr iRz

£ USB ZHIZERINHANNIRIRIVG, SFEHRIEREER Test Packet Pattern, AJLAMTKZEMEREIE
HAMERYNIELRTZ, WNE 6 FiR. ToK2sEY USB BEtEREtr, SBEIMKAZHITOMN, HEMT
BRI IR S



Eile

Contral  Setup  Measure  Anshee  LUtilties  Help 21:48
F [} | f @il

f

Al

&l 6 USB 2.0 (S MENTRE

1.5 USB 2.0 ERE 9

1.5.1 USB 2.0 tR/EERE 534

USB 2.0 FREIIRIRE iR ERIAnA: il (Near End) #izmim (Far End)o 7E High Speed Signal
Quality MR, FHRFM USB MisOBEZET/NF 10cm BLL S NIXZE8E, NEA Near End BR
EliEiR, &R USB ix @i KT 10cm LSS NIXTE48E, NRA Far End EREER, 1
Rockchip SE&H USB 2.0 BREMIRXA, JRIE USB 2.0 (S REMAIEY, BINGKE—RAENTEMN
Near End EREWRIRIERSEIRE, B 7 F1E 8 7 5IZ2EMA Near End # Far End FREEIRAYARAE USB
IREl,

I Trial 1 Tami Pachel Taal 1 Eyn hagram

i 1y IFl"IllIri

o
P T

el W yn g

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

L. ik
8 USB 2.0 High-speed Far End SQ Eye Diagram

ME 1-7 FE 1-8 F1, FILIEH, RAER USB 2.0 BREIZIMA— ML X ASEMB IREE", "R IKHS
BR. HEMEEBINE, KEKXE, BaAceEs, RENTLMSTEMH, S5IRRBOHAG. &8
nEMEFERIRE, NERENAFTEEM, RABSNT, Alt, “REKANKNRTTRENIZ
E, RERTE3E)EHATRSS.

1.5.2 USB 2.0 BRELNXin) @25 th

1. RSB TERNERRENIRMAES
B, HENRARXARTERER, UKl USB IR STIREEH, MRiKE LEMRZ
BENZIGNE 1-3 ARSI, NRLEE 1-3 WEABENXKR, FTEENHa<SRE
BITRZhEE AL BIR

2. MR RE™EXE
MiARERETERE, tHIMBERE. E515M, —RERNMHMRIESLEZEIR.
YNE 9 PR, USB EREIRVSSIBELLINENA—E, MRERIZ Agilent MIAEH, —REEN
Mzt e &Y D+ D-2B# L 50 BRBYLK iR SMA EBFH,
YNE 10 Fv, USB EREIRESHiE/EEREAVSEMK, WMREANE Agilent MIREM, —RERN
RERMFEFXIE ON o
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9 USB FREIEELE

>

EIN: b

& 10 USB FREI{= S 1RG5k E

3. USB EREZ B KFF
WE 11 FiR, USB ERESEERF, £EF USB IREIMMIRER, 2 USB B9 DP #1 DM & L2
TIEETAIMEBIRAMN ESD EEFHX, MRE, alEEXEREFENEETIRERAE
USB PHY BYIREhs2EM _EFA. TEA, BBER S USB IREhHY T2 minEhiE s,

al

drfaramlualagn,

11 USB FRE& B KFF
4. USB FREIfEMIE =M 2

SNE 12 Fiir, USB BREIRVACERZLSIEMA, PR USB RUBRIL+™E, ErIGEFEMAMALA., 2
ATHAEE, Bk, & USB B DP #l DM & LB HERE T NEREE A INARY ESD SEBFH
X, MRE, AUFEXERGFNR, ARG, REMRERRN USB LAR B EFEEMAILERIE
&, HERFK USB EEEFMIK, =G, 10Z USB B PCB EL. USB B 24MHz B¥8R. USB
PHY BYfitEE B IREUK



e relal shynal o

& 12 USB BREIfE#H

1.6 USB 2.0 Rx Compliance Test

1.6.1 USB 2.0 Receiver Sensitivity llif[FIE

RIBMLHNSE (USB 2.0 Electrical Compliance Test Specification Version 1.07), USB 2.0 Rx B9z
MBEEIN T =10

EL_16 Receiver Sensitivity Test @ Squelch

EL_17 Receiver Sensitivity Test

EL_18 Receiver Sensitivity Test - Minimum SYNC Field
Mt ERIE -

KERFNIZE (DUT) #HN SEO_NAK MR, 55 &E[EI USB HOST 41X IN packet 53K
DUT, %08 DUT Rx AEIE&#2UkE IN packet, M DUT &% NAK packet, @IXTES KEREH
B9 IN packet JEFZBIIEE, FHHM DUT @EH NAK &Ik, BIRLNE DUT BIER R BUE,

EL_16 MBIREERIEED, MRESKESHMRT 100myv, DUTEERIGFIHBIZIARS, fail,
EL_17 MRIBETSRER, MNRESKERST 200my, DUTIERBRER RIFIR AR,

fail,
Note:

e EL_17 BY#E%F, USB Spec REHERZ150mv, /ZE ECN EX N 200mv

o RIENAHGE, 155 KLZ542H USB HOST B97T9, AL DUT SEEE Device 35& HUB Upstream
port, HOST F3eFFHEI R8I

o NAK packet FF5ZEEIERY: 32bit sync €235 (31bit “0” + 1bit“1”) + 8bit (10100101) NAK PID
h5

1.6.2 USB 2.0 Rx iX&s <

3R 5 USB 2.0 Test SEO_NAK #<


af://n617
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https://usb.org/document-library/usb-20-electrical-compliance-test-specification-version-107
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SR B USB 2.0 Test SE0_NAK &5 %

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 Oxfe80c704 0x8c000a06
RK3566 .
io -4 0xfcc0c704 0x8c000a06
RK3568
RK625 io -4 0x40180804 0x30
RK3588
io -4 0xfc00c704 0x8c000a06
RK3588S

1.6.3 USB 2.0 Rx it A&

USB 2.0 Rx #RAEMIR 3%, 1BSEMIRMSE_(USB 2.0 Electrical Compliance Test Specification
Version 1.07) H Section 4.2.1 Upstream Port Receiver Sensitivity BIfiR, 2<3Z#4LL Tektronix i
WIRE, #HITURR,
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https://usb.org/document-library/usb-20-electrical-compliance-test-specification-version-107

1.6.3.1 USB 2.0 Rx ;i ;¥ = Fm

o MiAE, FELR DUT ETMiHFKAERE] PC Host, &% USB Device PHY #\ suspend
mode TR, BHAMLHS;
o MiteS, BEBIHOMA Test SEO_NAK #%, it DUT USB F4I88# A Test_SEO_NAK mode;

o i EL_18 Receiver Sensitivity Test - Minimum SYNC Field i385, 2 Tektronix RIS 5 k428
TELII% 32bit SYNC 79 12 bit SYNC BY, FEMAGES RERMBEBERM

1.6.3.2 USB 2.0 Rx i 1%

1. ¥RBBTE 13 Fir, ¥ DUT @it Device Sensitivity B 5 Tektronix BIE S &K E2S. TRNERE

2 ¥ 8 O Q we @ ()] & O B2 X B OQw @ 0 OEZ0OW

13 Tektronix USB 2.0 Rx JMixiE1E

Fila Edn  Yew Semngi  Toolh  Sysiem  rielp
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14 Tektronix 554X 4£ 2%

- Th {F

ALIATLISMGS

=
m
@
5]
X
=i

15 USB2.0 Rx Device Sensitivity &
2. % USB 2.0 Rx Device Sensitivity X ERLKIGF X IRE] ON, AEEZENIHFZEAS PC Host 0
3. &K 5 USB 2.0 Test SEO_NAK 5%, FiBd BN, £ DUT # AN SEO_NAK mode
4. %% USB 2.0 Rx Device Sensitivity 32 E#IL B X %% OFF
5.1 & Tektronix 53 &2 MINEE, RBNERZMRRSTMR EL_16/EL_17/EL_18 MiXIR

1.6.3.3 USB 2.0 Rx iX&E R 51

WITE 16 FAR, Tektronix RiE2SLBIRIFHMINES L LR & LAY IN packet JRAZ UK DUT RIGHY
NAK packet %2, &=EEREFRAIEE S,
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EL17 waveform

B 200.0mVidiv 500 Bye3.56 s somy || 1.0psidiv 10,065/ 100.0ps/
Single Seq

1 acqgs RL:100.0k

Auto  Juns 01, 2022 10:58

16 USB 2.0 Rx M {E=

TekExpress USB2 Report A

Tekt ronix' Report for Device

Satip Infomation

BRI AT, |
: 2

igh Limit

WA
100000 v

L

E16#1
ELT8 EL17Bqualeh. o Sams ey
Eltvaaion

17 USB 2.0 Rx iR &

LEBMIALER EL_16/EL_17 fail B, BJLAZEiX@i3IA%E USB 2.0 PHY B9 Squelch kiR, BikA
EIEBEET Rockchip USB SQ Tools

2. USB 2.0 HUB SQ Test

USB 2.0 HUB B9 SQ test B3 T upstream ports #1 downstream ports, {BSEFRRAF, HIT—RRE
Wit H4s B P AR downstream ports, Fltt, 28X RIEMH TN USB2.0 HUB downstream
ports Y SQ MK 75 7%,


af://n722

WA USB 2.0 HUB HESEEA: FE1.1. FE1.1S. GL850. GL852. USX2064. HX2VL %, HN
B9 HSIC HUB B¢ S EXEH: USB4604. GL850H, XiF USB 2.0 HUB, Rockchip FERMMHMIRATTE,
W TEN A -8RI 2-i2Tit, FHSIC HUB, REEERTE 2-illliko

HiE 1Ll

B EERRN ¢S5 “USB 2.0 Host e < —#F, XS BINT:

o HfiTE HUB E#ER USB HOST 155188, AIFER 2, & 3, & 4, 3 HOST THIZE MM AT MR &

A
~

o BE“USB 2.0, 5eR HUB BIFRFA downstream ports B SQ iMlik

Note: [EJAY HUB downstream ports, Jlidtas S AL 4 E5 @ —H B0
FiE 2-fas i

HEEFE -, 77E 2-HANttbiRE R, FEERFMEITHZ, EEEFERMY, LA
BRI HUB, &% USB 2.0 HUB 1 HSIC HUB,

1. FEFRFZNHHZ
BIZASERS R & itk : https://redmine.rockchip.com.cn/documents/113

Xf: USB_HUB_Compliance_Test_Script
2. TR 2
BRZFERNRI AT linux-eye #IEIRSH data BRT, H HITH<L
chmod 777 linux-eye
PATMRARIZA linux-eye, G, RIBHEIANET, BAWRGS, SZWT:

[root@hari LinuxEyel# ./linuxEye

LinuxEye - select one of the following hub for testing.

[ @] 4-port Full-Speed hub at tier 2 of Bus 3

(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)

[ 31 7-port High-Speed hub at tier 3 of Bus 1

(VID: 1A4@, PID: 0201, Address: 50)

Please enter [@ ~ 3] to select a hub or 'q' to quit: 2 (FRRHEBE4MHUB, ik
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 (FRFMXHUBAIE2Mport)
LinuxEye - Start testing port 2 of device 1@ on bus 1

Type 'q' to stop the test: q (BHMIXMIZ)

[root@hari LinuxEyel#


https://redmine.rockchip.com.cn/documents/113
af://n746

3. USB 3.0 Compliance Test

USB 3.0 @XUE£LZe4), 7 USB 2.0 B9ERE _EIEHN T8 IE(Super Speed) 24850, BEREENES
REIAE 5Gbps, A ANSI8b/10b S, NI ARIIE, RAZRFHBELAKEX 3K, WTE 18
SHAIR) USB3.0 89248594,

Type-A Connector

Type-B Connector

USR 2.0 signals W

GhD GhD
SSTX+ SSRX+
ZETX. — — S5RY.

18 USB 3.0 B 44249

3.1 USB 3.0 #pigmit e

o —HMRUEMNHE - @ERRHIT
—EMEEIE ARREME TX fl RX B RENEEBERR
Host: 3 JKEB4i+5 FTHIEL
Device: 3 KEa4i+11 HTEL
o TX MIXAIFERBEERN, EFEHE S SEHERNNIR
o EEIHEET 10e-12iREEM D), RIFT)
T 10MHz, 20MHz #1 33MHz —2% Pj M=

o FAMBEEE(EA CTLE 1988, EIEREMBMOFRERESE, BT 5Gbps WESKTKE
4570 PCB &4 LUS B FTRERRERA KA FF 7, Frll USB 3.0 BUt U iR Rt CTLE(GELEAT|a]
IS8 THRE LIAME S STIRFE. FRLUMNRBS Rk 23RO - th BRESR #35 CTLE A REBEIE o4
£

e Device EZWIREEEIBERENREN 145mVp-p

e Host #UimEREEEA R & 180mVpp
USB 3.0 MBS MEENIR D N RZESMiR(TX). KSR (RX Tolerance Compliance Test)
LUKz BB 45 /A 28 HOIR


af://n746
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3.2 USB 3.0 Tx Compliance Test

3.2.1 USB 3.0 Tx i ER

ERITAERNIAE, ERMAN R A B FERNMIHEE, SiRRSENZBRERTIREST, NERE
SHIEE. Ba). RN EF TRHEEE, USB3.0 HHifiBmEER5AIES Nt 5 LT USB2.0 B9
MATTEZERARNARE,

B7t, BT USB3.0 SuperSpeed Y15 SRZIAE| 5Gbps, FESHREE /), RSP HEE
12GHz K EHENTORSE, BERNERRSENRES B SRIDERITIE,

Hx, USB3.0 £ZimNix, FEAXAEEEEE DUT, HENMHINS2 —H14%iEi#E (Compliance
Channely’ B95KiR, —EI4HBERIA PCB ELM B ES IR, F HOST BN, TIRIMZE
3m KHE4+5 3 PCB ELMIRM; T Device BIMIE, TEIMAIZ 3m KB +11 2T PCB EL

Y2, USB3.0 BFMIAASEE AL S SHXHMNERIRE—SIEBENER, EEIENRXNZANXE
BEEEE DUT, AEATRESN S SHBANAMNEER M, WA 19 Tx MHiHEE, TP1 ARE
2HMIR o

Measurement Reference 4 Reference |
Tool e _ TestChamnel Cable —

19 USB 3.0 Tx jMift&E 5

[— Minimim Eye Widih ——

Diflerantial Violage, m\y

[l 1
] 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 | Neminal Maximum | Units Mote
Eye Height 100 1200 my 2.4

0y D43 W 123
Rj 023 w 1235
T 066 [} 1.23

20 USB 3.0 Tx M EEEIER
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Table 6-10. Transmitter Normative Electrical Parameters

Symbol Farameter 5.0 GTis Units |Comments
u Limit Intensal 199 94 (min) Ps The specified Ul is equivalent o a iolerance of
20006 (max) +300 ppm for each device. Period does nol acoount
for 35C nduced variations
W TELDFFPP Differential p-p 0.8 (minj W Naominal is 1 V p-p
Tx voltage swing |4 o {max)
VreoFreriow | LOW-POwWer 0.4 (mirg W Refer to Section 6.7.2. There s no de-emphasis
Differential B-P |4 2 (max) requirement in this mode. De-emphasis 1S
Tx voliage swing implementation specific for this mode
W nERATID Tx de-emphasis 3.0 (min) dB Mominal is 3.5 dB
4.0 (masy

21 USB 3.0 Tx MBS SHER

3.2.2 USB 3.0 Tx i1 H

LFPS(:frif)
e SSC(iri)

o Tx(hiw/iziw): BRE; Tj, Rj, Dj; 1BE;

= (56 Trarmmither Low Frequency Penodic Signaling Tesls

[# O 5G Trarsmitter S5C Tests

[+ E 5G Trarsmitter Eye Short Channel Tests (USB-TF SgTest)(Short Channel CTLE On)
| Il 5 Trarmmitter Eye Far End (TP1) Tests [USB-IF SgTesthCTLE On)

&) 22 Agilent USB 3.0 Tx iz 3%EI0

3.2.3 USB 3.0 Tx ;Mlisti&E=(

1R#E USB 3.0 spec #IZE, USB 3.0 =28 E it NiAE T (Compliance Mode), ZA8EFFE USB 3.0 Tx
HESTEMNIK, W& 23 Fi7R, 1E Polling BEREYSE—4 LFPS timeout/5, 1THIZRFSM
Polling.LFPS IR %] Compliance Mode,


af://n780
af://n790

Polling

] Firtl LFPS — -
. Timacul w4 Exit to
Polling. LFPS *,_ Compliance Mode PING LFPS
LFFS Selmequaent LFPS Temeouls, Tﬂggles CMM
Hands haka Paripharal Desdon DMLY
/ L Direciad (DS Porl DHLY)
sl LFPS Timoita, !
IMLY o Mub US PORT) Poling R«EQ —

& 23 USB 3.0 # N\ Compliance Mode BY7#2
3.2.4 USB 3.0 Tx jliXiFi5
Agilent USB 3.0 Tx i &

3F USB 3.0 Tx 5 SH9IiE, Agilent ##E{EF 90000 RFITKREBRERMEX 13GHz B9% %), B LH
EHES—EUEMR B U7243A FIHse B U7242A SE5ERE USB 3.0 FISEE R Y & 3% it AN 384,

THSDS091304A

R HPFUT243A

- {itDevice i

U7T2424

4

24 Agilent USB 3.0 Tx JUiXiF1E

il #%: DS091204A X1
e H: U7242A X1
—FPE . U7243A X1
BNC to 3.5mm#%d##3k. X3
SMA Cable: X3

P

25 Agilent USB 3.0 Tx i3 & U7242
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LIk, Agilent it T USB 3.1 Gen1 Type-CMi{3 & N7015A, d0FE 26, AF M USB 3.0/3.1
Type-C EOMESTEM, MIXMHS U7242A KE—1%, Type-C X ANAKERSZ%, BESE
X1 {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

$BU1 and SBU2 Probe
Points

Type-C Connection
to Device Under Test

Matched Cable pairs for TX1+, TX1-, RX1+, RX1- Ports
26 Agilent USB 3.0 Type-C X3 A N7015A

Tektronix USB 3.0 Tx it EH

Tektronix BY Tx MRiEE R EEWE 27 FiR, Tektronix USB 3.0 X51#41MIE (&I USB-TX) EBTF
DPO/MS0O70000 #%RiKk2s, =T Bah USB 3.0 A FIHFRRS 2R,

BN ARIESE:

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



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

s

1 USE-TX-Device.pdf - Adobe Reader

|Fi:Edt\\=w\!‘i'MH#

RAESR®| @[]/ |[ es]-]| L -
I! CT0-CT1 Tossling using Owcilioacepe AUX sutput
Oscilloscope

Fatched SMA P
S e

27 Tektronix USB 3.0 Tx X~ EE

3.2.5 USB 3.0 Device Tx i<

IMTESHATEMR USB 3.0 Device Tx BY, REHMAMIAGH<, EAERTHA CP1 test pattern, #H,
BRI PEOER, ETESEEHIK CP1 test pattern BY, B4\ Device MK, T
M, AIE=SF 2 CPO test pattern 3¢ CP1 test pattern JiXF &,

2R 6 USB 3.0 Device Tx JUifan<

ORAM DWC3 0 OTG Host 3.0 DWC3_1 OTG Host 3.0
RK1808 io -4 0xff384008 Oxc N.A
RK3228H .
io -4 0xff478408 0Oxc N.A
RK3328

Note: IEEIEJR T, USB 3.0 Device FHEEHANNidn<, FATLEIHN Tx WidiEzt. 2 6 ArZIHAT
RK1808/RK3228H/RK3328 Jlittar <, BHIEN T Folfit % CP1 test pattern, EMif, M
RK3399/RK3568/RK3588, TEZEHIT Device Tx Jidam<,

3.2.6 USB 3.0 Device Tx ik A %

AXEEEHAMER Agilent 90000 £5RIEZR(ELS: DS091204A MR U7242A)H9 USB 3.0
Device Tx MR A 7E. NRFEABIZ Tektronix HE LeCroy BITIEES, 1EBITIEE Tektronix # LeCroy
EA A HHNNIRERE,


af://n810
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3.2.6.1 USB 3.0 Device Tx i =X FEIH

e i USB 3.0 Device Tx BY, 1B%&ER 6, WIARTHZERMAMNHATS,

MRFABANRGS, NRABRBRESIMRRARREONIR L BIZIE, ENIEM Device USB
RIEZEIMAE A, USB 3.0 I=Hlg8fm=Bzhi#N Compliance mode,

MRFEZRANAGS, MARRNESSMNHRERRAINRN S BIRE, KREMIRXA Device USB
AEEEIMIA*E A, USB 3.0 IFHI2sst=B5hi# N\ Compliance mode, #AJG, TETKEs5HEH MIH

CP1 test pattern BY, B Device Mid#r<,

e i USB 3.0 Device Tx B, VBus 5V FEEEH#E, ZFNEFH USB 3.0 ITHIZBTEHAN
Compliance mode,

VBus FYEEEFEMMIHR R U7242A 121, JLOET USB L35 IRk ARY USB 05 RiKER

& PC By USB MiE#E, LI VBus 5V RYfHER,
3.2.6.2 USB 3.0 Device Tx jlid 1%

1. BRI E

F4USH3] -- USE3 Device1* i)
Rl View Tool Halpg
O H
Task ”:*N_-.J Set Up |S|‘.‘t.'| Tests E:u'*r.ur| tnrr\-en:'.| Aun Tests | Automabion | Resuis | Hirl Report
Setup Divice Test Pont Test Informebon
2 Davics W TeFerEnd (TRP1) [ Debug Mode Rieler e Chad
¢ " Host : " 55
y e 4T Ak 2E BE " Radio Frisndy S5C
St Tagis Hub=Lipatream —_.* o I | S :
F i T L | Ciean Clock
i Dy bl e o A EL A i alef]
— LT RER S5 EL De-Emphasis Mode
¥ owe F o5 . T
Device TR RE
Device 1
T Ma B
F indure Channe| Setngs W UISE-F SsgTest
T Egilent
~ . * MNormal Chesne o
USE-IF r Mcrod ¥ CTLE On
L e for LISED. 1 {diy
—— .J_|'||;| -'. [
T Nore (Hel chasnel) )
Inpagt Saegrad Teal oo
St it It Contimani
ngral how |10 wgral =1 |
Trans o Feswen

28 USB 3.0 Device Tx MR E R

Note:

EEEIIIREN AR A FV2.01, JIREHE EFTHINARZA(%V3.00.0001), HHRESZSBATTIE
Channel Setting BI& B AN T EFRR:


af://n829
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Channal Setrg
= Mommal Chamne
" Micredl

7 Tathessd

I More M channel)

* MNormal Channel — This option turns on the InfiniiSim function 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 A EREH Channel BIEE %

Channel Settings #AIAi%E#E Normal Channel, BIERAN S %1, RiEHk 3m K usb cable + 5"PCB E4
V&I, ALk, BXRMIAE, AldxEBEREREFURNEZE (DUT), MR usb cable K&
(KF 10cm), FIEEREX Far End M fail, Y Channel Settings i%&#¥ None, FHEER/NF

10cm 892 £EMits

2. &FNRAE

A)i% All USB3 Tests, AEFLEF USB 3.0 Tx —EMEMIAINE,

USB3.0 -- USB3 Device 1 *

File  Wiew ools _|—'|:I
DE®dl 25351 @&
SetUp SelectTests | Canfigure | Connect | Run Tests | Results | Hitml Report

m =[] Al USB3 Tests
= O Low Freguency Feriodic Sigraling Tests
[ C LFPS Peak-Peak Differential Output Valtage
[ O LFRS Period (Period)
A C LFPS Burst Width (tBurst)
[ © LPPS Repeat Time Interval (Repest)
[T LFPs Rise Time
[T LS Fall Time
[ O LFPS Duty cyde
[= [ O Transmitter SSC Tests
B O Wit Interval (with 55C)
F © s5C Deviation

[ O S5 Modulaton Rate
=3 B S
=[O Transmitter Eye Far End (TP1) Tests (USB-IF SigTest){CTLE On)
A © Far End Random Jitter (CTLE ON)
A © Far End Maximum Deterministic Jtter (CTLE ON)
B © Far End Total Jitter at BER-12 (CTLE ON)
[ © Far End Template Test (CTLE ON)
[[ O Far End Peak-Peak Differential Cutout Valtage (CTLE ON)

& 30 USB 3.0 Device Tx XAV E
3. EREMIX&E M
¥ Automate Test Pattern Change &4 Auto, HRERIAEBERIT,



File View Took Help
Yo H T

Setilp | SeectTests Configure | Conmect | Run Tests | Autonation | Resuts | Hi Repert |
Miode: 7 Compliasce ¢ Debug
Aativabe/Refresh Limit Set.., ] Ative: [Dicial] U8 3.0 Specification version 1.9

E Al USE3 Teita Settngs for: Automate Test Pattemn
@ fuitn Save Wavedorn (DFF) Change
@ Sonal Check Enable) Select & value
@ Comnection Type (Chan 1,3 - Direct Connect) {@
“ e o8 (huTER | sutomate Test Pattem Cramge: Select -
Y " —_— “AUTD" to et the application
sutomaticaly dhange the DUT's test
@ Moise Reciiction BW, GHz (12.0) . patherm using the ALK OUT of fhe
@ Measrement Threshoid [ +25m Ol - 25my] osollasnpe. Select MANUM " io
= Transmittes Low Fréquency Penedic Sgnalng Tests marually change the DUT's test patiern

@ LFPS5 Trigger Lewel [100.0m)

@ [nchude 198 LFPS Bursd [Yes)

Tranemitior S5C Tests

@ Messurement Trend Smoothing Poirts (1117 (rut-off, Fe = 1,98

31 USB 3.0 Device Tx X R HiGE
4. EETOESE. TAMFN USB i8F

IR KSR TIER, WTNEFTR. VBus 5V HEBHEER,

Ittty o et e R L D —
18tests wil | Emsure correct polarity:

be e
3 diffiarast; s Comnect 55T+ to Channel |

b used. » Comect 55TX- to Charmel] 3

Pollowthese | Conmection DNagram

instrucions
to start ~
Leiling S5TH-
¥
S5RN+
SETX
5V Supply

[E 32 USB 3.0 Device Tx it EZEr~=E
5. FFI& Tx ik
5.1. MRS REF, BEIEIRERTNNL LFPS BIR{ER %



File Control Setup Tripper Measure Analyze Utilities Demos Help 1 May 2012 12:37 PM

- 8

HE 7~ ST HETT I

ELFPSI it

EEEE

—

FIB 3.0 bt st s o DT el s v@
o ]

= s s

33 LFPS it R mm
Note: #17 LFPS JUiEy, ZEFLBIAF USB3.0 FAFBNE, G- T 0K, BEHEZDIFA,

3 Miay 2012 12:40 P

1.7 i 2 A

3. — 2 sk

QUL 4 #4201 it

34 USB 3.0 Device Tx LFPS & EH2

5.2. LFPS MiX5ERk/E, FFea SSCillidl, BEpbBHRRENURKES. FEMBNHAIER



& Chirgs Pyl CosnechionSemps. (i [l 0 wees L e T

Zchange = the phyaice cosmechor or s o temured Pl follos e raichors Beos oeip o r"kl'Eld":l:w'mE-_n_ll [T
Cemnect to USE 3.0 Device Under Test transmstter (SMA conmection) at TPD

Stop Noles

Tthe ShiA cables to the TP of the USH 3.0 device under Decillzcope

“onsect 1 phae -maiched ShUA cables from oscillosoops
Enrare comrect pokanty:

11X A5 11 i e Al
S 54T X 1,
7f_" .’I |'Ir1: E LII’I:

& Comect 55TX+* o Channel 1

o Comect S5TX- to Chamel 3

L omect 35820+ of the test fivture S0 the Sront panel AUX OU
Cal Chapeat e DEOX sevies scope) of the scope. The appleation wil
mgomesir the best pattem chanpng. [ the sfomation i nol mccessl
e promopied 10 manualy chosge e 160 paTem

2 R #  Aux Out %
USB3 ¥ HSSRX+i I

= = e | rNed R

35 USB 3.0 Device Tx SSC izt

5.3.SSCMiRsemfa, FaIRE/EEhNE, Bt RTEURKEE. RAMBNHRIZERE,

T i - —
A chenge ir e phrgical BON O SELE & regured  Plesss Rollow the mstruoions. bekow io sews b (Fer End Tesnarmite Eye) [T
1 Comnect oo phase-maiched SMA cables 1o the receiver
Ensre comect polanty
& Compect 351X+ to Channel 1
» Cosmect S5TX- to Channel 3

3. Connect 5SRX 4 of the test focture to the front pans] AUX OUT (or Cal Ctput for DS0X seniss scope) of the scope. The application
will stomate the test paitern changmg. If the aulcenation = nol successful vou will be prospied 1o mommihy change the o=t patierm.
Conmection Diagram

Rafarance b Enfmrence -'.- -
SRA+ Tt Channal b, D L
5T !
k__ Coeriglin iz Chin® sl J
. S-Paramatars =

OSSO LT R e E T E B A T 588,
FEY LSS 1d iR R Channel Settings
oI

5 Supply

I A, B e et

ol 0] I | |
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5.4. MiA5em, BEERNRRS, EEURRS



Mi-'lrg m I hrasholds

Waming [<29%
Critical  [<0 %
] # Worst L
Pass Ealled Trials Test Hama Worst Actual Margln Pass Limits
0 2 .- Hage =5 L BET.4 my 24.4 % 000 ml <= WALUE <= 12000 V
0 2 560G LFPS Periad (tPrtod) 416532 ns 27,1 % 200000 ns == VALUE <= 1000000 ns
0 2 5 LFPS Burst Widih (iBurst 0304 na 424 % G00.0 ns <= VALUE <= 14000 ps
] 2 ! 10,0303 ps M85 % 5.0000 ps <= WALUE <= 14,0000 ps
] 2 I;.hlié LFPS Riga Tima 320.2 ps 092.0 % WALUE <= 4 0000 ns
0 2 |56 LFPS Fall Tima 3264 ps 91.8 % WVALUE == 4 0000 ns
0 2 G uly ¢ 51,3539 %  [M43.2 % 0 0000 % <= VALUE <= 80,0000 %
0 2 50 LFPS AC Common Mode vollage 42 6 mv 574 % WALLUIE <= 1000 m\y
0 |1 |50TSSC-FrecDeviin (S014726 |75y, [5.300000 kgpm <= VALUE <= -3.700000
0 1 B TR .. T 25001 ppm 45,8 % ;pSECMi- ppm <= VALLIE <= TS5CMax
0 1 GG S5C Modulation Rate IS00990 e nay 30 000000 kHz <= VALLE <= 33,000000
kHz kHz
il 1 GG SSC Slaww Rabi 5,350 ms 46.5 % WALLIE <= 10,000 ms
0 1 50 Shorl Channel Random Jilber 0 mii 69,6 %% WALUE <= 230 mUl
o | paStedChennciMaxmum DetemnSS  boymui 8%  |VALUE <= 430 mUl
0 1 I5G Sharl Channel Tolal Jitter at BER=12 299 mili 55.9 % NWALLIE == 860 mUl
il 1 505 Shorl Channel Template Tasl 0,00 1000 % WALLIE = 0,000
D 1 5G Short Channal Differential Output Voltage [166,3 mV 6,0 % 1000 my' == WAl UE == 1 2000 W
0 i S5 Far End Random Jitbers (CTLE QM) O mU] 700 % WVRLLIE == 230 mUl
o 1 ' ‘.[.FE o — 211 | E08%  [MALUE == 430 ml|
D 1 5G Far End Total Jiter at BER=-12 (CTLE OM) [2B0 mUl 57.6 % WALUE == 860 muUl
0 1 50 Far End Termplate Test (CTLE OMN) 0.0:00 100.0 % WVALLIE = 0,000
' * F I anitia W e . ; . . . R
] L ony 1137 m\ 1.2% 100.0 my <= VALUE <= 12000 V
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Trial 2
Trial 2: Burst Width Screen Capture

rpday, March 1§, 2
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Tl 1
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Trial 1; Non=Transition Eye Diagram

Sigmal Y

ilberon

Trial 1: Transition Eye Diagram

40 USB 3.0 Device Tx Short Channel Eye Diagram



Trial 1: Non=Transition Eye Diagram

=
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Trial 1: Transition Eye Diagram
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41 USB 3.0 Device Tx Far End Eye Diagram

3.2.7 USB 3.0 Host Tx llid#& <

3 7 USB 3.0 Host Tx Mix#r<


af://n884

Py ot i DWC3_0 OTG Host 3.0 DWC3_1 OTG Host 3.0 DWC3_2 Host 3.0

io -4 0xff384008 Oxc

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 '
io -4 0x23000430 io -4 0x23400430
RK3576 N.A
0x0a010340 0x0a010340
RK3588 io -4 0xfc000430 io -4 0xfc400430 io -4 0xfcd00430
RK3588S 0x0a010340 0x0a010340 0x0a010340
Note:

* RK1808/RK3228H/RK3328 FEERTHF i<, BHPEF—T < (BI5 "0xc") &79 7 Foifitk
CP1 test pattern, —ARIESET, Midht, Fem <IN, 1BATRHI CPO B CP1 test
pattern tTIEZER, BEEFERNTTE— T8 (BI5 "0xc"), B, FEHLENRE, HWASE
“0x00010340” Hip <, /G, TEMRIFER, FfFm e CP1 pattern JiAavte~E LR, &
BWATE “0xc” BIm <

o o B IEHEFATE LA MAZARZE

o Linux-3.10/4.4 IIZIR AT S5 #5180 B A% 1R 85 T3 B9 520, it RK3399 Type-C USB, BIXm41F
SZETIRK3399 USB 3.0 izt a]&7)(#RK3399 USB 3.0 i ial7xk)

3.2.8 USB 3.0 Host Tx it A%

A FEEEAFER Agilent 90000 RFIREES (B S DSO091204A FMiA A U7242A)8 USB 3.0
Device Tx MR A%, WRFEABIZ Tektronix 3#E LeCroy FURIKE2s, 1EB1TIEE Tektronix 1 LeCroy
BEA A BRI,


af://n945

3.2.8.1 USB 3.0 Host Tx i =FEIm

o M USB 3.0 #Ma1, EBiNSfEAXF USB 3.0 BI9ME (40: USB 3.0 Disk) 1@NEENIXAY USB
3.0 #0, FEIMRTFEMIEIREOZEE USB 3.0 IMEMIEER, NREOFTENINKEEEE
&"SuperSpeed”, MBAREMAY USB O R] LAIEE 2 USB 3.0 Thak, SAEHKR USB3.0
Disk, FFEalis . SNRERDIZSE, RK3399 Type-A USB 3.0 ATEETE# N8 ;

o FFEAMIRET, BEERIBFNSHEFEM USBEO, &R 7 WNILa<S, HNERATIR
<, BFANE, Ageftk USB 3.0 5412833 N\ Host Tx MiRtE= ;

o FMIAAY USB ##OMY VBUS FEEFIMaIH 5v 1, MlliXeE U7242A MIAFE 5V HEXS
Device Tx XA HER);

o MiAIESR, Type-A #0OM Type-C EORAWAGLHRFRATR, AFE5E TENNKS
BER;

3.2.8.2 USB 3.0 Host Tx it 1%

1. R B BIR M. USB 3.0 Host Tx X idFEe, RiESBM BN REGHIZES USB 3.0
Device Tx M, FRUABENINIHARNIZEIFSEUSB 3.0 Device Tx M EHHEE, XEBER
BER,

2. BN AN —imEEEIT RS, MitkANSI—imEHFEEERFNILER USB 3.0 Host
0,

3. IR BKER#H N USB 3.0 BY LFPS IR, RS RERF NI AESRENAY USB 3.0 Host #0
A%,

4. RIFPFFMEHFEH USB 0, &FE 7 USB 3.0 Host Tx Mt

5. JIRMiAAY USB #2007 Type-A, MFHMASE 4 BIAa<, BEEIAEZESHU USB 3.0
#0O,;
SNERMIXAY USB EOA Type-C, NISLERE Type-C MiXkASHFMAI USB 3.0 0, F USB IXED
W BaptiEEl Host mode (FF 2~3 #), BRIALE 4 A &H<;

6. EEMIRAFLESFMIAY USB 3.0 Host port, N USB 3.0 i=HI282 Bah#E NIRRT ;

7. iRIBTORESIAVIRIEIRR, STRPTARYINAIN;

3.2.9 USB 3.0 Tx Compliance mode Zifj

¢ Device Tx Compliance mode &Eifjf57%

cat /sys/kernel/debug/usb/xxxx/link_state ("xxxx" RRFAFMIXEY usb ITHIZZT RB
R, HRIBLNTESIEE)

IR[EMEAN: Compliance, RREH N Device Tx MIRE
¢ Host Tx Compliance mode &Eifj /5%
(1) Linux-4.19 B RHIRZhR 2

i io 9<% USB 3.0 xHCI 1242889 Z 77288 PORTSC, bit[8:5] Port Link State (PLS) , 13
PORTSC.PLS = 10(+i##l), MR Device B&ATF Compliance mode, KRR, PORTSC &
FERMEMNATRERRE], BEDHEH TRM, FESEMRBHIEEE S 0x430,

Eb¥n, RK3399 USB 3.0 Host0 BY PORTSC ZFasithiity 0xfe800430 , USB 3.0 Host1 #Y PORTSC
FH1F2eHut 9 0xfe900430,
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(2) Linux-5.10 K EEFHINIZhRZS

Linux-5.10 R SEFTAYRIZAR AR T portsc =, RAIAEMA EEMMZE Host Tx Compliance
mode FURZ, TREEZNT:

cat sys/kernel/debug/usb/xhci/xxxx/ports/port@2/portsc ("xxxx" FREFMIXAT xHCI
IEHISBHTREM, RIEXUTEEES)

iR[EIEA: Link:Compliance mode, FRE#FHAN Host Tx MiHER

3.3 USB 3.0 Rx Compliance Test

USB 3.0 Rx FYEBSMEEEMIR, TRz J9i Ul sh A RNt (Receiver Jitter Tolerance Test), Midid#2
F, FEERANEANONRGS, IEREFNIAIFE, USB 3.0 ITHISSEEZIINNNEEE, 285
# A\Loopback mode, Fi5i#1T Rx Mife HAF USB 3.0 Rx MM EZELIRE R, HERERHK
28, MRS BETRRE, FTUAXEEERME R BiFMNAS %, B55E MR RREIEIER .

AR E LA N Loopback mode MRIE, LUIKHIA# N Loopback mode 8955 7%,

3.3.1 USB 3.0 Rx ik A%

e # N Loopback mode B

USB 3.0 $&#I287E link training B9 Polling.Configuration PHER, WIRICMZEMNEEZIZH T2 pattern
/1 Loopback bit fiI, FA=BEEIACE USB 3.0 PHY # A\ Loopback mode, ¥ TFE 42 Fiixo

Host/Device Training Sequence

il _ _ B
st 3 | _ Foling. | | N ._

warm rasat termination S, LFPS TSEQ 1581
de-assert  detected & handshake lransmitled  received recaived

Test i

\Instrument J

42 USB 3.0 # \ Loopback mode FY7i2

e Receiver Jitter Tolerance Test

EWRIEAREMRNGE, 158Z XM Electrical Compliance Test Specification for
SuperSpeed USB Rev. 1.0a

TD.1.5 Receiver Jitter Tolerance Test E¥5 ¥4 A T ZUHE B B ERINIXF B,

3.3.2 USB 3.0 Rx Loopback mode #ifj

e Device Rx Loopback mode &Eifj /5%

cat /sys/kernel/debug/usb/xxxx/1link_state ("xxxx" F"RFFMIXEY usb ITHIZZNT RB
R, IRIEKNTERES)
IREIEN: Loopback, RRE# N Device Rx Mt


af://n989
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https://usb.org/document-library/electrical-compliance-test-specification-superspeed-usb-rev-10a
https://usb.org/document-library/electrical-compliance-test-specification-superspeed-usb-rev-10a
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e Host Rx Loopback mode &%
(1) Linux-4.19 KR MIZhRA

BT io #$1E USB 3.0 xHCI #5128 AYZF 7788 PORTSC, bit[8:5] Port Link State (PLS) , 318
PORTSC.PLS = 11(+i##l), MFRELLTF Loopback mode, REISH, PORTSC HiEZsnIE
WRTREARE], BEGHB TRM, HEEMNREHUIETE R 0x4300

Ebal, RK3399 USB 3.0 Host0 B9 PORTSC Z{Fa8ithiik /5 0xfe800430, USB 3.0 Host1 #Y PORTSC
H1EE il 0xfe900430,

(2) Linux-5.10 & EHBINIZARZ

Linux-5.10 R EHFINZIRAIRE T portscim, AILAENMAEENMMZE Host Rx Loopback
mode FRE, T REFRMNT:

cat sys/kernel/debug/usb/xhci/xxxx/ports/port@2/portsc ("xxxx" REMIXAY xHCI
EHIBNT RER, RE\EXSNFESES)

IR[EEA: Link:Test mode, FRRE#H AN Host Rx MIHET
3.4 USB 3.0 Compliance Test & RiRAK R R5 %

3.4.1 USB 3.0 Device Tx Ti&# N\t iE 0 RYin) 2E

EBERT, USB3.0 Device FRERAMIRNE S, BMeILIBEFEN O, MRTEHNIHR
X, EIGCNIR VBUS BIEBE, 3288 USB 3.0 Device Tx Compliance test BJ#I5E, USB 3.0 Device B9
VBUS 5V REEEHEE, T[N=FH USB 3.0 1=HI28F 2B E#H N Compliance mode, VBUS R EE#
MEANIAFTERME, FTLUET USB LiFNIidk AR USB BB 5 K2R E PC AY USB O, LI
VBUS 5V HyfEE,

3.4.2 RK3399 USB 3.0 ;i irIgh

1. RK3399 Type-A USB 3.0 Host FTi&# N Tx MitiE
Mk RK3399 Type-A USB 3.0 Host BY, FEIEM—HE, BI7EMIAE, 53§ USB 3.0 Disk AN

M, &N, Type-A USB 3.0 AJRET H# N IR ER,

b7 ERAE, EeI LB SRR, BESEE, Bk DTS & usbdrd_dwc3_0 #
usbdrd_dwc3_1 T TEME:

snps,usb3-warm-reset-on-resume-quirk

2. RK3399 Type-C USB 3.0 Host F53&# N Tx MIRAR T
IEE1E5, RK3399 Type-C USB 3.0 Host RESEUSB 3.0 Host Tx sl /57%, FRATLGEN Tx
R SARTEHN T OMNEHET, IR VBus WEBE, 1R VBus AEME, AJEESE
FTEHEN Tx WIAMRT. BRTERTE:
FE 1. K VBus HEREANRGEIENA, HEIEGARGEL 5V, S Type-C 4% Type-A £
B, Akt 5V
F53% 2: % DTS 3R dr_mode BMHEZE R "host";

3. RK3399 Type-A USB 3.0 Host F&’&i# N Rx Loopback mode



af://n1019
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WMRZ MR Type-A USB3.0 #£0, BINEFEMIAE], R USB 3.0 Disk fAFFMIXAY USB 3.0
0O, FH@EIEO log HART LIRSS SuperSpeed”, RMIREH ] LUEE #F USB3.0, ARG
PR USB 3.0 Disk, FF#aMlid. WIRERIMZPSE, RK3399 Type-A USB3.0 RIGEFEF AN
Loopback mode,

4. RK3399 F & Linux-3.10/4.4 N1%AY USB 3.0 Host Tx Mt 757%

E: UERTF RK3399 BA
1. RK3399 & Linux-3.10/24A Linux-4.4 hix4s
Type-CO USB 1EME:
echo test_u3 > /sys/kernel/debug/usb@fe800000/host_testmode
Type-CO USB RH:
echo test_flip_u3 > /sys/kernel/debug/usb@fe800000/host_testmode
Type-C1 USB IEM:
echo test_u3 > /sys/kernel/debug/usb@fe900000/host_testmode
Type-C1 USB R&:
echo test_flip_u3 > /sys/kernel/debug/usb@fe900000/host_testmode
2. RK3399 FE&H Linux-4.4 Rz

Type-CO USB IEM:
echo test_u3 > /sys/devices/platform/usb@/host_testmode
Type-CO USB RM&:
echo test_flip_u3 > /sys/devices/platform/usb@/host_testmode
Type-C1 USB 1EMH:
echo test_u3 > /sys/devices/platform/usbl/host_testmode
Type-C1 USB RH:
echo test_flip_u3 > /sys/devices/platform/usbl/host_testmode

AILAITINTTRYER S, BF USB BEENIRAET:

cat /sys/kernel/debug/usb3 #EHgETim/host_testmode

RERVEERIOT:

U2: test_packet // means that U2 in test mode

U3: compliance mode // means that U3 in test mode

(ANRREHRIZ U3: UNKNOWN, R USB &HEH#HNNIHER)

3.4.3 RK1808 USB 3.0 ;Miz|rIgh

1. RK1808 Type-A USB 3.0 Host F&;&# N\ Rx Loopback mode
W EEERE, disable hub autosuspend IhAE, EEXEEWT:


af://n1067

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_disabled(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,

3.4.4 RK3588 USB 3.0 ;i |rIgR

RK3588 USB 3.0 BY Tx/Rx i, £F Linux-5.10 Rt%, ARSI

1. Mzt Type-CO ## A USB 3.0 Device mode BY, FTEALXFIEHIZZH autosuspend ThaE, #a<dN
T

echo on > /sys/devices/platform/usbdrd3_0/fc@00000.usb/power/control

2.3 Type-C #£0AY USB 3.0 Host mode BY, FEFTi&E# Type-C MIXFASHFMA USB 3.0 ##
O, % USB IRzhERHEEhIREl Host mode (FF 2~3 #),, BHIAK 7 B Host MiKa <L,

3. M3 USB 3.0 Rx TheeRY, WIRTEBGN#EHN loopback mode, FEELR DTS B9 DWC3 $EHI2RED
&, 1gm

snps,dis_u3_susphy_quirk;
4. 53k Type-CO USB 3.0 Device mode Tx #NMUIRERBI A%
cat /sys/kernel/debug/usb/fc000000.usb/link_state
IR[EEA: Compliance, RRE#FA Device Tx MHiHEL
5. HgIA Type-CO USB 3.0 Device mode Rx # NMIRE 575
cat /sys/kernel/debug/usb/fc000000.usb/1link_state
IRENEA: Loopback, FRREH A Device Rx MIHRET
6. #IA USB 3.0 Host mode Tx 3# NUAETH 757
A Type-C1 USB 3.0 Host /afjl:
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/poxrt@2/portsc
iR[EIEA: Link:Compliance mode, FRE#FHAN Host Tx MifiER
7. H4iA USB 3.0 Host mode Rx #NIHE R 8975 7%
LA Type-C1 USB 3.0 Host /9fj:
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port@2/portsc
R[EMEA: Link:Test mode, FRREHN Host Rx MRET


af://n1073
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4. USB 3.0 HUB Compliance Test

USB3.0 HUB B9 Compliance test €357 upstream ports #1 downstream ports, {BSEPRMAS, Al
—RR R EMR IR LA B P A/ downstream ports, Fth, 7SR T MiE USB3.0 HUB
downstream ports #J Compliance test it 757,

E IR USB3.0 HUB R EIS X EHR: GL352x &%, VL812. VL813. USB5734, RTS5411.
CYPRESS HX3 #&%1%, 5 USB2.0 HUB RUIIiX AR, Rockchip F&H#) USB3.0 HUB Compliance
Test R AEERMIZASIIE 5 7%

1. FEHRZNIREZA
RZSERS R &AL https://redmine.rockchip.com.cn/documents/113

Xf¥: USB_HUB_Compliance_Test_Script

2. AT A
A RK3399 &M GL3523 HUB Afl, MIiXLBINT:
(1) f#Madb push filZsZEIAndroid 24t

adb push C:\Users\user\Desktop\linux-eye /data

(2) 1824 linux-eye BIFIPR

root@rk3399:/data # chmod 777 linux-eye
(3) iTHIZ, I&E USB3 HUB port # NI ET

(3.1) 83 kernel log #

[ 139
[ 139
[ 139

.427845]
.445641]
.445708]

SerialNumber=0

139
139
139
139
139

Lo T e T e T e T T T |

139.
139.

.445738]
.445763]
.452409]
.463572]
.465861]

589854]
589920]

SerialNumber=0

[ 139.
[ 139.
[ 139.
[ 139.

589950]
589975]
607244]
609146]

(3.2) BTN s

root@rk3399:/ #

ERFNIRAY USB3.0 HUB 52

usb 6-1: new SuperSpeed USB device number 2 using xhci-hcd
usb 6-1: New USB device found, idVendor=05e3, idProduct=0612
usb 6-1: New USB device strings: Mfr=1, Product=2,

usb 6-1: Product: USB3.0 Hub

usb 6-1: Manufacturer: GenesyslLogic

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

hub 6-1:1.0: 4 ports detected

usb 5-1: New USB device found, idVendor=05e3, idProduct=0610
usb 5-1: New USB device strings: Mfr=1, Product=2,

usb 5-1: Product: USB2.0 Hub

usb 5-1: Manufacturer: GenesyslLogic

hub 5-1:1.@: USB hub found

hub 5-1:1.0: 4 ports detected

./data/linux-eye

LinuxEye - select one of the following hub for testing.

[ 0]

[ 1]

4-port Super-Speed hub at tier 2 of Bus 6
(VID: @5E3, PID: 0612, Address: 2)

4-port High-Speed hub at tier 2 of Bus 5


af://n1102
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(VID: @5E3, PID: 0610, Address: 2)

Please enter [0 ~ 1] to select a hub or 'q' to quit: 0 (A0, RRM
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 (%A1, M
USB3 HUB portl, #IRMixport2, MIEEAN2, LUESEHE)
device file /dev/bus/usb/@06/002 opened successfully
Port (1) Status: 02A0
LinuxEye - Start testing port 1 of device 2 on bus 6 (FreaMmi)
Type 'q' to stop the test: q (MiA4ER, WNG,
R

(3.3) EE bRHE, MifEM USB3.0 HUB downstream ports

5. Rockchip USB SQ Tool

Rockchip USB SQ Tool & Rockchip B USB PHY 5S84 IR TR, AXE USB S ik
LHIZEIBF USB PHY 5 SHITHESIAEE, EAILURYE PHY Tuning V4R, BriEMITRZEY PHY IR
BB, *F USB SQ Tool BIi¥4HIREA, BB E XM (Rockchip_Introduction_USB_SQ_Tool_CN).

USB SQ Tool TFEthit: https://redmine.rockchip.com.cn/documents/113

6. BEH

1. {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)

N oo v M W DN

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