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1. USB 2.0 SQ Test

1.1
1.2

1.3
1.4
1.5

USB 2.0 M3k Py %

USB 2.0 3l i & Al 1 A

1.2.1 USB 2.0 Device il 3% iy 4 A8 T H
1.2.2 USB 2.0 Host it iy 4

USB 2.0 IR 5%

USB 2.0 3825 3%

USB 2.0 Ml 45 5o #r

1.5.1 USB 2.0 brEHR K 55 #r

1.5.2 USB 2.0 SQ Mz W, vl #7347

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

3.1
32

33
34

3.5

USB 3.0 7 4& Jii # v

USB 3.0 Tx Compliance Test

3.2.1 USB3.0 Tx MR E sk

3.2.2 USB 3.0 Tx k75 H

3.2.3 USB 3.0 Tx Ml

3.2.4 USB 3.0 Tx MR ¥R

3.2.5 USB 3.0 Device Tx Jlll i fir 4

3.2.6 USB 3.0 Device Tx ik Jj %

3.2.7 USB 3.0 Host Tx i iy 4>

3.2.8 USB 3.0 Host Tx izt J7 %

USB 3.0 Rx Compliance Test

Tei%iE N\ Compliance Test [ fi# ¥ 75 2

3.4.1 JoiEHEN Tx Compliance Test Fo AR R 7715
3.4.2 JoiiE N\ Rx Compliance Test [ fif ik 7512
RK3588 USB 3.0 ik & A

4. USB 3.0 HUB Compliance Test
5. ZHEH



1. USB 2.0 SQ Test

1.1 USB 2.0 Ui 9 25

o HRPEIHA

o fFTHE

o fURETESE

o A% SCH H Y (FH T A 420k
o JK El3h. KJ 130

o H4PIEY

o UMM T )

o EFFREEMIA]

1.2 USB 2.0 3 iy 2> A1)k T H

USB 2.0 SQ HIMRJRFE &, W & USB #2811 Test Control 2717 %%, {f USB #& |25 HE N\ Test Packet
Mode, USB 5| 28 il 2 fe 77 A 31 3% JE 11 1) Test Patterno USB 7y 2838 1 46 Test Pattern IR %
k53T USB 15 5 58 B 1

X} F Rockchip “F- & ] USB 2.0 Device 1 USB 2.0 Host 11, ## USB #%ill#5 kN Test Packet Mode 1 /7
NG

e USB 2.0 Device, AJ LA MR Ar4 2 MR T B ¥ & USB #2128k N\ Test Packet Mode
o USB 2.0 Host, HAeAfd My &1 B USB il #51E A Test Packet Mode

1.2.1 USB 2.0 Device iz @iy 2 1 T E

R
Wik 2w N3 1-1 fros,  ATBLdE #f (T ADB 00T dir 4>

2% 1-1 USB 2.0 Device SQ Mk Ay 4


af://n113
af://n114
af://n132
af://n139

T

RK1808

RK2108
RK2206

RK29XX
RK30XX
RK31XX

RK3228
RK3229

RK3288
RK3228H
RK3328
RK3368

RK3308
RK3308B-
S
RK3308H-
S

RK3326
RK3326S
PX30
PX30S

RVI1108

RV1126
RVI1109

SOFIA-
3GR

RK3366

RK3399

RK3566
RK3568

RK625

RK3588
RK3588S

Mk T A

DWC2 0 OTG 2.0
Device

N.A

io -4 0x41300804 0x40

io -4 0x43040804 0x40

i0 -4 0x10180804 0x40

io -4 0x30040804 0x40

io -4 0xff580804 0x40

io -4 0xff400804 0x40

io -4 0xff300804 0x40

io -4 0x30180804 0x40

N.A

io -4 0xe2100804 0x40

i0 -4 0xff4c0804 0x40

N.A

N.A

io -4 0x40180804 0x40

N.A

DWC3_0 OTG 2.0 device

10 -4 0xfd00c704
0x8c000a08

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

10 -4 0xffd0c704
0x8c000a08

N.A

10 -4 0xff50c704
0x8c000a08

io -4 0xfe80c704
0x8c000a08

i0 -4 OxfccOc704
0x8c000a08

N.A

io -4 0xfc00c704
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

10 -4 0xfe90c704
0x8c000a08

N.A

N.A

io -4 0xfc40c704
0x8c000a08



Rockchip V- 1] USB 2.0 Device SQ Mk, Kk 1 7 LMEH FR ity &4h, i&0] DMEH USB-IF B 74
AL USB HSET i T H, T# T H“USBHSET for EHCI”E{# “USBHSET for XHCI”,

FARHLIE IR

for EHCI:

32 bit: http:/www.usb.org/developers/tools/usb20_tools/EHSETT Releasex86 1.3.1.1.exe

64 bit:  http://www.usb.org/developers/tools/usb20_tools/EHSETT Releasex64 1.3.1.1.exe

for xHCI:
32 bit:  http:/www.usb.org/developers/tools/ XHSETT Releasex86 1.3.2.2.exe
64 bit:  http://www.usb.org/developers/tools/ XHSETT Releasex86 1.3.2.2.exe

Ik TR A 2P R

1. 4R K USB device F3# i USB £ki%3£3] PC
2. TR TR, #&F “Device”, A5 m i “TEST #%4, @ FE 1-1 fis

)
Select Type OF Test [ Select Hoet Controles For Uze In Testing
& Device
 Hub

" Host Coniroller/System

[_Test | B |

B 1-1 R Y

3. WA 12 R, GEFRENRR A& AR 72 TEST PACKET”, 2R )5 S di“EXECUTE 41 i 7 ,
AT LR ERES, USB #5 #3mh 2> 4 3hi3E N Test Packet Mode, 345 A& 2% A JPE bR gL,
R 1-3 s

HS Electrical Test Tool - Device Test

r~ Selact Device I Device Control

|NEIHE ] Device Addiess
[TEST PACKET] KNG

S tatus Window

Erumetste Bus EXECUTE Retumn To Man I

P 1-2 3 B i B % AT il &



http://www.usb.org/developers/tools/usb20_tools/EHSETT_Releasex86_1.3.1.1.exe
http://www.usb.org/developers/tools/usb20_tools/EHSETT_Releasex64_1.3.1.1.exe
http://www.usb.org/developers/tools/XHSETT_Releasex86_1.3.2.2.exe
http://www.usb.org/developers/tools/XHSETT_Releasex86_1.3.2.2.exe

File Control Setup Mesture Analyze LRilities Help 22 My 2009 10:24 AM

=~ E

1-3 MR
1.2.2 USB 2.0 Host i 7 &
USB 2.0 Host SQ i, REEMFAHMRAS, ZATIIHMRTE. MRmduE 1-2, £ 1-3, R 1407

v, A2 AT L@ ADB B A FHAT

2 1-2 USB 2.0 Host 1 i 4(a)
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O AR
RK 1808
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

RK3566
RK3568

RK3588
RK3588S

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

N.A

2 1-3 USB 2.0 Host Ml #i7 4 (b)

DWC2 Host 2.0

N.A

N.A

io -4 0x101c0440 0x8000

io -4 0x101c0440 0x8000

N.A

io -4 0x{f540440 0x8000

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

EHCI_0 Host 2.0
io -4 0xffd80054 0x40000

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

i0 -4 0xff5c0054 0x40000

io -4 0xff480054 0x40000
io -4 0xff500054 0x40000

io -4 0x30140054 0x40000

io -4 0xffe00054 0x40000

N.A

io -4 0xfe380054 0x40000

io -4 0xfd800054 0x40000

1o -4 0xfc800054 0x40000



O 44 PR

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 0xfe3c0054 0x40000

i0 -4 0xfd880054 0x40000

io -4 0xfc880054 0x40000

# 1-4 USB 2.0 Host M @i 2 (c)

PV RS
RK1808
RK3228H
RK3366
RK3399

RV1126
RV1109

RK3566
RK3568

RK3588
RK3588S

DWC3_0 OTG Host 2.0

EHCI_2 Host 2.0

N.A

N.A

i0 -4 0x30100054 0x40000

N.A

N.A

N.A

N.A

io -4 0xfd000424 0x40000000

io -4 0xff600424 0x40000000

io -4 0xff500424 0x40000000

io -4 0xfe800424 0x40000000

io -4 0xffd00424 0x40000000

io -4 0xfcc00424 0x40000000

io -4 0xfc000424 0x40000000

1.3 USB 2.0 JU ¥ A 55

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

DWC3_1 OTG Host 2.0

N.A

N.A

N.A

io -4 0xfe900424 0x40000000

N.A

io -4 0xfd000424 0x40000000

io -4 0xfc400424 0x40000000

WA USB 2.0 SQ, 7 E4fi FH & %3¢ USB T MAF A 7s &%, L Agilent 9000 RAI7RE & (5L
90000 &%) . Tektronix. LeCroy RIIMI/NIEAE. ACHYFEA 24 Agilent 9000 R F7R 3 2% 1) USB 2.0
MRS, FEMLAEWT:

o MSO09254A 7Ry#s, 22%% USB 2.0 MR F NS416A
o 113xA ZA¥EHEk

o B2678A %3 PR3k Al v
o E2649-66401 device J B Al E2649-66402 host J&E

e USB 2.0 cable
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USB 2.0 cable [ZEH4 75 B ™k 45 & USB 2.0 Spec M, W1 USB cable (£ K/NT 10cm, MIJHR
BT, N2 Near End 6, WK KT 10cm, DU HR BRS R A Far End #6717 5

(Near End) MEAHF, 40548 A KKK USB Z6408# USB ZE4i BHHTICC ALY, 0T g5 SR EI
REgbrA @R .

1.4 USB 2.0 i}z 45 1%

1). % 22 0
AN SRAE A IR Agilent IIINAE MR, MBI I0#E AR BRI B V5, TESH R ISR
(Agilent N5416A USB 2.0 Compliance Test Option)
(Agilent USB2.0 High Speed Device SQ Test)
g FH 1) /& Tektronix B, LeCroy Ml E A, 1152 Tektronix A1 LeCroy F1E M1 48 2 sl iid B SCRY
PL Agilent 7~ 3 #+ll USB2.0 Device SQ A, # it iR 5 an & 1-4 Fior:

[ =) —— )

d \

£
U & & @ -
‘b =D & 9O ﬂﬁa

Hi-speed Host

5 meter

:I Intialize Port  Tost Port out

1
/ [ \\ E2645 66501 Device Hi-speed Signal Quality Test ture

K 1-4 Agilent USB 2.0 SQ MIiRFF 15
2). 5 B USB H#f A\ 3 #2 5 [Test Packet Mode]
WE USB #% i #53E N Test Mode i, 75 Z el USB CL& ] LLIEH .

AN USB 2.0 OTG Device #:1, ZELRUERFHA USB M E & i@t il Je R 4id 43 pPC, JF
H PC A LIEH H5 3] USB 4. AR5, M2 THFIM PC ik TR, =4 H ADB (88 1)
RiE1L20 AT 4, WE USB # i #s E N

QIR USB 2.0 Host #2111, AFEIFIZR 2 AR B, % E USB #& il #% 2t N 1) 77 76 A
M, TR Agilent B LERIEH Tektronix MARE A 15 B 7720 8T 500 -

a). Agilent | i & 1}

SJeB AR ) Host MR SIS B pgiild: 0 —um, SREH sk (0 U 8D 820 B b — s
H, WK 1-5 BPATIRa4, KE USB N,
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1-5 Agilent USB 2.0 SQ MRk H ik #: 77v%
b). Tektronix il iX & 1}

W ARAE T Tektronix (IR,  dF I i B A — O T IEEAI I HOST M, ik FHERHE
fltm B e, BTEL, JolioT AR Host 4% 11 50 HOE R, AR5 K mnd USB B (I U 4D S EIfs

KA HOST [, fHATINRAr &, SFalar & K12 58 mMUa, USB fZfildmt & Bl N, 25
FHA R E USB Bk, AR B R BIAF U Host #2101, THERINA.

Note: Uik USB 2.0 Host 8 1, AZIFAE Host I E3E—ANE # USB 45 (W1 U #%), ABEERbR. B4
A B R A USB %45«

3). USB H 2l 4k I3 3 A 43 Bt v

1E USB #4128 I N R G, &7 4 IR KIB RS Test Packet Pattern, AJ PRI %5 U0 4% 21 & 3
PERIRYE L, Wi 1-6 fTan. iigs i) USB H bk, &8sl st o, A mse
BT IR R 4



T

LU LELED IR

im:‘

1-6 USB 2.0 {5 5 Jit &5 #r F-

1.5 USB 2.0 U3 5 55 #r
1.5.1 USB 2.0 5 #EHR B 43 #7

USB 2.0 AR AR A A B4R HE: 53 (Near End) A1z (Far End) . 7E High Speed Signal
Quality R, A7 USB (1) 1 BLEEE /N T 10em (K£525 558 32 FAHE, UK Near End R &
AR o« 5 AF I USB 3y 5@ KT 10em (245 5 EAHZE, ISR Far End AR EIBAR . 7
Rockcehip -4 1) USB 2.0 HREMHR A, FARIUE USB 2.0 /55 BRI AT ek, B — K B A4 1
Near End IR EISHAE NS E ik, B 1-7 F1E 1-8 735124 Near End 11 Far End R IR 451 USB
RE.

[[Tris 1 TamPackst Tami 1 Eyn Dagram

il 11K lFl"Illllli

R

g

] 1-7 USB 2.0 High-speed Néar End SQ Eye Diagram
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differantial signal, W

1] 0.z a4 o6 oz 1 12 14 1.6 13 F3
lime. rs

I 1-8 USB 2.0 High-speed Far End SQ Eye Diagram

ME1-7 I 1-8 b, ATRAE Y, FRAERT USB 2.0 BRI 2B — AN 4 SR SE M 1< IR ™, <HR 5kIT15
K. BAMEREIR, BIERA, WMITAERES, REMZTEHMSAEW, SRR MIHE. &
FEAN_ERE R B SomE, DA R ST 2 2 AR AR BER, BRI IR AN T, BRI, B SKIT I R/NR IR TR
FERE, Bl 7 i la] s L iR g5 o

1.5.2 USB 2.0 SQ 3z & W, 7] &2 4 7

). 7% e A R O R0 R 15

o KA R MER LR, ULLRIREER I USB MBI 2 75 i B 1L
o WURBAS EIEREBARINEI A 1-3 59RO
o WURBAE 13 BAIEINRBY, TR A 4 BOA AT Bl B I A A iR

2). 0k PR HR 7 2K
K IR B R B, LRniE R B A5 S 3aRE, R BN 3R E AT iR

Wk 1-9 fiizn, USB IRERIME SR E LR UERI K —1%, W REH 2 Agilent MHAEM, — &R RINER
Je B ) DA D-¥% A 4 | 50 BRAY 2435 SMA HL .

Lo [k} 14 e o3 nn 12 LE | IE 1A 2

Tk (0 10555 4

-
K] 1-9 USB IR [EIlE k&
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B 1-10 Fizs, USB IRERIME 5 R B350, G RAEAT 02 Agilent WRELF, —BO2BINEA
el BT S UIE) ON A4

1-10 USB FJEIZ B 450 2 1
3). USB iR % A ik -
i 1-11 Frzx, USB REEA K, & E2] USB R E AR -

o f&#& USB (1) DP M1 DM £k bR 4% T W EHLABORI ESD 8l LT IT56, WIERA, AIBLE X
SO 3R E R
o JEITHAFIHEE USB PHY HUSRBNGREEM TR N REAY, 1SR 1197 USB SRA0 A A2 ik B i k.

drfaraniual signal ¥

1-11 USB R %A K I

4). USB R P A5 B - 22 A5 6 1 22

WK 1-12 fr, USB HREEEFRZE S H0T, 160 USB IS4+ 20 ™8, b v RefE(EPHHTANILED . Me s
THH

o fu#f USB [ DP 1 DM £k 2 3% 7 N AR ESD B TP o0, WA, wlblksiix
L 25 P

o R A MEAE FH 1) USB R 452 A7 E FHPTAVCHC 1) 10 R, B3 4 2% USB £ 45 # 8l ik

o K7 USB ) PCB 4. USB [ 24MHz I 409 . USB PHY 4k B FL PR 200



Arese el ziyral o

&l 1-12 USB HE BBk



2. USB 2.0 HUB SQ Test

USB 2.0 HUB [ SQ test £33 J upstream ports Al downstream ports, {HSZFRN A, AT FH A
b4 H 48 FH ) downstream ports.  Rlit, AR UL 73113 USB2.0 HUB downstream ports ] SQ ¥l

Ttk

LA USB 2.0 HUB 5 5 334 . FE1.1. FEL1.IS. GL850. GL852. USX2064. HX2VL &, %I,
ff) HSIC HUB %5 3345 : USB4604. GL850H. X}F USB 2.0 HUB, Rockchip “F- A I FHIR 77v2:,
VEIL R HAI 7 1-an WA A 77k 2- AR, X FHSIC HUB, HE8 A ik 2- A .

J7iE 1w 2 P

T 28 I A 4 51.2.2 USB 2.0 Host Il 27—, WP ERINE

o HfiE HUB ZE4# 1) USB HOST ##il2%, REERE 1-2, £ 1-3, £ 1-4, B HOST = 2541 Bz A
Ry

o S ANV, SERL HUB BIFTA downstream ports (1) SQ il

Note: ANFIf¥) HUB downstream ports, I3z a4 R 7 1580 2& —FET o
J7 v 2-JH AR I A

AHEE T 1A 20K, vk 2-BANNR L B 2%, TR/ A, HEE g @EH M, L
A HUB, G35 USB 2.0 HUB il HSIC HUB.

1). 2 13 I kB A

JHIASJE RS AN ¢ PR 5 v W “usb2_hub_Compliance test script”, 1ZMIAE AT Linux-3.3 LUSHINZ, EHE
kernel WA H AT & S50l AR J5AG o

2). AT I A
K g A B AT AT SCAF linux-eye % DU R SEHT data Hx N, JF AT 4

chmod 777 linux-eye

PATIABIA linux-eye, )5, RIMANGRR, WANMKGS, ZHEWT:

[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

(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 'g' to quit: 2 (FERILHFI4P HUB, Wik
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 CGRpRMKXHUBIIZE 2 port)
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LinuxEye - Start testing port 2 of device 10 on bus 1
Type 'q' to stop the test: g CEHIMABA)

[root@hari LinuxEye]#



3. USB 3.0 Compliance Test

USB 3.0 2 XU LM, £ USB 2.0 (%Al _E3A0 18 % (Super Speed).h 2B 7y o B i A ZR A5 5 08
HRIKF| 5Gbps, K] ANSI 8b/10b Fihh, 4XUTJ5 A TAR, BRSCHRFIHRSIKEE 3 K. WFE 3-1 &
#1701 USB3.0 28204 .

D-
USE 2.0 signals "

GHD GHD
SSTX+ SSRI+
S8TX. SSRX.

SSRX+ SSTX+
SSRX- S55TX.

3-1 USB 3.0 A2k 24y
3.1 USB 3.0 #7389 i ye

o —EUER RN /E — Sk il i R AT
— PRI IE F SRR AE N TX ORI RX B 55 22 1) LI 3@ T8 175
Host: 3 K HL45+5 3] (17 2%
Device: 3 K HLA5+11 55~ iE 28
o TX PR o VA FDEE N R B 34 S SEUMHR NI
o FIEEIET 10e-12 R31 DI, RJ A TI
BT 10MHz, 20MHz F1 33MHz — £ Pj RS 5

o R FTEAEA CTLE ¥fids, (EXMTaE WM IIRE LS. BT 5Gbps KI5 54T KH
45 K0 PCB f& 4 LA J5 A v e AR BBtk A IF 17, Bk USB 3.0 FEs i Balooms Py i $2 4 CTLEGE 2R
E) 28 PR35 47) Th e DAME s e o A DA 708 #8503 ARt 22 R SCRF CTLE A RefS 31 B 5L
SO N

* Device #Wm R IR R HERR#EN 145mVp-p

o Host $Z0ium IR F i B AR #E Y 180mVpp
USB 3.0 f A MERENIR > A A 1% (5 5 T (Tx). 307 IR 138 (Rx Tolerance Compliance Test) )
I FBA AR TR o


af://n515
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3.2 USB 3.0 Tx Compliance Test

3.2.1 USB 3.0 Tx X 2 sk

FEREAT & sl ki, ORI A R 2 TS Y, S 7R B iz A A AT IR B b, A
SRR PHED. SPIEAE R R LT/ R R E . USB3.0 £50d it mndt i 2 (45 5 i 5 ARG USB2.0 (¥l

WEABRIAR .

B, BT USB3.0 SuperSpeed 115 5 # A F| 5Gbps, RIS 5 HMEEEE /N, KL+ 75 212GHz
DA B 6 (R A, TR S5 I8 28 1) JEG M 75 SEAIC A i ORAE HEAff (1 DU

Hk, USB 3.0 K&k, A2HEREEER DUT, How I s« — 3504 il 18 ( Compliance
Channel)” (1)K 3. — B MEEE R PCB ELL A IS SRR . X T HOST Mk, EB4l 12 3m
KHI4i+5 96~ PCB EZHIFEM: X1 T Device FIMINA, BEHBALHRZ 3m KHZi+11 %] PCB ELI#
M. USB3.0 fRIANYE B2 DA S SR AR it — Sotod i sy . 78 F RN 2 o 2 B
PR DUT, V5 F R S SE RN 7 NN BIE R . an & 3-2 Tx MRS, TP1 /Ry 4

T

Measurement G-

| 7 ©

& 3-2 USB 3.0 Tx MR

SMP

Reference
Test Channel

Referance
Cable

ouT

l

1

[—— Minimurm Eye Widlh ——8

Diflerential Vollage, m\

Time, ps.
Table 6-12. Normative Transmitter Eye Mask at Test Point TP1
Signal Characteristic | Minimal | Nominal Maximum | Units Note
Eye Height 100 1200 v 2.4
Dj D43 L] 1.23
R 023 w 1.23.5
T 066 w 123

& 3-3 USB 3.0 Tx Mzt AR & 2k


af://n537
af://n538

Table 6-10. Transmitter Normative Electrical Parameters

Symbaol Parameter 50GTis Units |Comments
u Unit Interval 195 .94 (min) ps The specified Ul is equivalent 1o a folerance of
200,06 {max) +300 ppm fior each device. Period does nol account
for 33C induced variations.
'Te.OFFPP Differential p-p 0.8 {min} W Mominal is 1V p-p
VreoFreriow  (LOW-Power 0.4 {rmin} W Refer to Section 6.7.2. There i no de-emphasis
Diffierential p-p |4 2 imax) requirement in this mode. De-emphasis Is
Tx voltage swing imptementation specific for this mode
Vrenerana Tx de-emphasis | 3.0 (min) dB Nominal is 3.5 dB
4.0 (max)

3-4 USB 3.0 Tx Ml HL A S 508 R

3.2.2 USB 3.0 Tx Jll X1 H

o LFPS(T¥i)
e SSC(T i)

20T [ |ﬂ

Setlp SelectTests | configure | Eornect | Run Tests | Automation | Resuits | Hemi Report |
=0 AlusE3 Tests

= (3 5E Trarmmither Low Freguency Penodic Sgnaling Tests

[#] O 5G Trarsmitter S5C Tests

[+ E 56 Trarsmither Eye Short Channe] Tests (USB-TF SgTest)(Short Channed CTLE Onl)
E 1

/& 3-5 Agilent USB 3.0 Tx i1 15

3.2.3 USB 3.0 Tx Mt B =

H4E USB 3.0 spec #iiE, USB 3.0 #5258 £ 503 N5 K (Compliance Mode), A BEHF4H USB 3.0 Tx [
55 BN . W& 3-6 s, 1E Polling B3 — /> LFPS timeout/5, %% 53 M\ Polling. LFPS
iE H1 #] Compliance Mode.


af://n545
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Polling

Firsl LFPS —

. Timecut i ' Exil to
Polling LFPS * Compliance Moda PING LFPS
LFFS Setwequant LFPS Timeouts, TGQQ'ES CMM
Hands halka [Paripharal Deos OMLY)
r ¥ Dirgsctod (D5 Porl DY)
sl LFPS Timssots, !
INLY or Mub US PORT) Poling. RxEQ —_—

P 3-6 USB 3.0 A\ Compliance Mode 72
3.2.4 USB 3.0 Tx Il ik ¥F 8%
1). Agilent USB 3.0 Tx I it &

% USB 3.0 Tx 155 KR, Agilent HEFAH T 90000 R 5I7mik ey (B At Ei% 13GHz B %), Hio L E3)
() —FEMRRBAE UT243A FIIR 2 B U7242A SK5EE USB 3.0 195 B3R 1 A 32 S i AL 26 A1E o

|T EE ’ )
R LT amant
T | B AEUT2438

- {itDevice i

il #E: DSO91204A X1
Mk de B U7242A X1

— S U7243A X1
BNC to 3.5mm#Ed#. X3
SMA Cable: X3

RN~

\:}u‘:".
3-7 Agilent USB 3.0 Tx i ¥F 1%

3-8 Agilent USB 3.0 Tx Wik 3 F U7242

Ak, Agilent B2 T USB 3.1 Genl Type-C ik I N7015A, Wi FE 3-9, AT USB 3.0/3.1
Type-C #: 55 588, MRE S UT242A JeH—HE . Type-C MRJe B 1 BARMEH i, 1555
R4 (Keysight N7015A-16A Type-C Test Kit) .


af://n557

Interface to N7016A Low Speed Fixture

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

D+ and D- Cables

SBU1 and SBU2 Probe
Points

Type-C Connection
to Device Under Test T3

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

3-9 Agilent USB 3.0 Type-C lli& 32 H N7015A
2). Tektronix USB 3.0 Tx il i & {1

Tektronix [ Tx MR =& B E 3-10 Fix, Tektronix USB 3.0 KSALME GET USB-Tx) &M T
DPO/MSO70000 RF|7Rifis, $#24L7T H3) USB 3.0 KRR T HR.

HARNRATT RiES %

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



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

D\ 7 jaal| [ «sxz] il

CI0-0 T Topsbing using Oscillescope A% suipet

Oscilloscope

iched 5144 Pai
gt Paws

@ﬁé-lo Tektronix USB 3.0 Tx JliX 2 K
3.2.5 USB 3.0 Device Tx Jll i 7 &

QR A ED USB 3.0 Device Tx B, f5ZH AN A4, 1EHZN T ik CP1 test pattern. FfH, %
A% 3 BRI 0 BR A 25K, E R B 25 9 X CP1 test pattern B, Ff %1 A\ Device Ml iy 2. &
M|, THE£ 53 CPO test pattern BY, CP1 test pattern Ji{ 5% ¥ .

2% 3-1 USB 3.0 Device Tx il fir 4

TN DWC3 0 OTG Host 3.0 DWC3_1 OTG Host 3.0
RK1808 io -4 0xff384008 0xc N.A
RK3228H )
10 -4 0xff478408 Oxc N.A
RK3328

3.2.6 USB 3.0 Device Tx ik 75 15

ARSCRY E E B ] Agilent 90000 RN #(E S DS091204A FIilikde H U7242A)1%) USB 3.0
Device Tx WA /7%, WS4l FH 1) 2 Tektronix 534 LeCroy [7Rnifi#s, 15 HATH % Tektronix F1 LeCroy F
J7 RATHI R R

R yE = FH I
1). M3k USB 3.0 Device Tx B}, &K 3-1, HiAe TR EHAN KL .

WA AN R a4, )N E 4 RPN P S om i SRR, K AR A Device USB M
FERMIE R, USB 3.0 £ #8522 B 31\ Compliance mode.


af://n569
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W TR BN A 2, W53 RS 2R A s B P B, K A DY Device USB HIEHE
FIPASE FL, USB 3.0 %235t 2 H 3h#E N\ Compliance mode. #RJ5, TEZR#EH# R CP1 test pattern
i, T4 Device Mk 4.

2). $ATWI R4, B LAEH) USB 3.0 #5125 & /53t X Compliance mode:
cat /sys/kernel/debug/xxxx.dwc3/link state (xxxxFNUSB3HE il 45 FEHh 11k )

IR 5] (RE W A “compliance”, FnaHi#% ©F A\ Compliance mode

3). M USB 3.0 Device Tx I, VBus 5V ANGE H L, 501 22 5 3 USB 3.0 42 il &5 Jo ik 3k A
Compliance mode. VBus [t 75 2 A Je 2 U7242A $24t, Lt USB ZeKs ik 2 2 i) USB it
HL T SRk e sl PC ¥ USB H3E#E, SZEL VBus 5V It

USB 3.0 Device Tx Il i 2 18
1). H a4l % B

Fle  Wiew Took Hep
L\II.dl"'H ‘I'll=|-_'|

| TeskFlow | Setlp | seect Tests | condgure | Connect | AunTests | Automation | Resudts | Hind Repart |

m ni;._"‘a\ Va1 Poin Teat Informaton
A& b \ | P TxFarEnd(TP1) I DebugMode | | Feteremce Clack

& 550

(v ] -
/ i BE & Radio F s
samctrin [\ © limrr ) oy, FRFHIESE || - ol
F:—q-ﬁ--ﬂ HEE, HEEH Detmphos o
ey ERABAEZE | ©
! Teal Mathed
Finkure Chanmal Selings 7 USB-F Siglest
i z’;‘: & Normel Chasnel S
i L
: :‘m’a s for USE. 1 (il
- N“'H"w“ o 0 =
Inpe Segnal Teat Foport
mﬁm Uit Cintivaimilic .
v ed VIO SEetup |

Transks Fowdon

& 3-11 USB 3.0 Device Tx Mak%k 415 B AL 1H
Note:
a). 18 F AR A AR A V2,01, SR8 B BEHT AR AR (0 v3.00.0001), S4B T VESE i ANE

b). Channel Setting 1] & 5150



[ hannel Setmes
" Moimal Channel
T Mizrell

™ Tathers

1 hone (Hinf 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.

3-12 USB 3.0 Device Tx i {4 7 Channel 15 & 7772

Channel Settings #R1A 4% Normal Channel, BHRA S 24, >KA4L 3m K usb cable + 5”PCB E 4 (15
Wi, DR, ESRIGRES, FINA S B EESEEAIR RS (DUT) o 0 BIR{E 1 usb cable K&K K
F 10cem) , FHESE Far End MR fail, 1Y Channel Settings i%£#% None, 51§ H/N T 10cm )46 4%
W

2). MK T H
7)1 All USB3 Tests, AJi#&#4:#E USB 3.0 Tx —EMENATH .

USB3.0 -- USB3 Device 1 *
File iew lools Help
D@ @ 2irleae)

—_
=[] O Al USB3 Tests
= O Low Freguency Feriodic Sigraling Tests
[ C LFPS Peak-Peak Differential Output Valtage
[ Lres Period (tPeriod)
A C LFPS Burst Width (tBurst)
- C LFPS Repeat Time Interval (Repest)
[ LFPS Rise Time
[ < Les Fall Time
[ LFPS Duty cyde
[= [ O Transmitter SSC Tests
<[ Unit Interval {with 55C)
[ © S5C Deviation
A © S5C Modulaton Rate
[ S5 Slew Rate
[ © Transnitter Eye Far End (TPL) Tests (LSE-IF SgTest)(CTLE On)
EA © Far End Random Jitter {CTLE ON)
A © Far End Maximum Deterministic Jitter (CTLE ON)
[ © Far End Total Jitter at BER-12 (CTLE ON)
BA © Far End Template Test [CTLE ON)
[Fl O Far End Peak-Peak Differential Qutout Voltage (CTLE ON)

m

3-13 USB 3.0 Device Tx Ja 10 ) i &
3). I & Ik 4
# Automate Test Pattern Change %% v Auto, LA HBRIAACLE RIAT,



USB30 -

File Wiew Took Help
Cw d T

Mode: @ Compliasce  Debupg

Aqtivabe/Refresh Limit Set., J Stive: [OMicial] USB 3.0 Specification version 1.0

Setlp | Select Tests Configure | Connect | Aun Tests | Automaton | Resuts | Hiv Repert |

E Al LUEEI Tees
@ Autn Save Wavedorm [0FF)
@ Sona Check Erabls)
@ Cornection Tyoe (Than 1,3 - Dinect Connect)
@ o —— —
@ Moise Redhuction EW, GHr (12.0)
@ Measurement Thresroid [ +25mi Oy /- 25my)
- Trangmeter Low Fréguency Penedic Sgrising Tests
@ LFPS Trigger Lewel (100.0mi)
@ [achiss 138 LFPS Burad [Ves)
E- O Transmiter SSC Tests

3-14 USB 3.0 Device Tx MR &% E

4), EH R AR K EMERN USB % %

IR PR AT IER:, W N KPR, VBus 5V (R EHERE .

18 tests wil  |Emsure cormect polarity:
3 diffiarast; s Comnect 35T+ to Channel |

be used. o Comect S5TX- to Charme] 3

followthese | Conmection Diagram
instrudtians
to start
Leiling

@ Mesurement Trend Smoothing Pors (1117 (out-off, Bc = 59820

55TH-

S5RX+

5V Supply

& 3-15 USB 3.0 Device Tx M iE#E R~ = E

5). JF4f Tx Mk

5.0). Wl R, Az AR LFPS (I#RAE T

Settings For: Automate Test Pattern
Change

Select a values

=

Automate Test Patbern Change: Select
“AUTO" to et thee application

y change= the DUT's test
pathermyusing the AL OUT of e
oscllosonpe. Select "o
marually dhange the DUT's test pathem




File Control Setup Tripper Measure Analyze Utilitles Demos Help 3 May 20012 12:37 PM

HEas ST HE T Y
FELFPSH i,

3-16 LFPS W32 AL 1
Note: #£47 LFPS MiAT, ZLAGWiFF USB3.0 R EAH ML, SRfE SH“0K”, B EIEER A,

3 May 2012 12:40) PM

......... 1.7 2 A7
il Sl ]
£ o

—
-
i

.'_| .-'_.I g

,
5
3

3. P —3, Ak

QU 0

Sabe R

3-17 USB 3.0 Device Tx LFPS &%

5.2). LFPS M5e s, JTah SSC Mk, AL B onpide . S B AP (13 4%



n Chirgs Phaal Connttoniiep s i [ (s Jwwes Lo D

I gz w ot ol commachor o 2ok 0 recrnd. Flemoe follor iz rlrchons betow i 20 s (Noar Ead T1asamsies Epe] Vi
Ceomnect to USE 3.0 Device Under Test transmstter (SMA conmection) at TPD

Stip Notes

Tthe ShiA cables to the TP of e USE 3 0 device under Dscillscope

“onaeet 2 phe -maiched SMA cables from oscilloscope ——

S—— 13 7 2 (1) 4 A
LIRS AT X
7f_‘ ‘I.I'Ir-l: E L-Ii
2. R U AR P Aux Out &
USB3 J HiSSRX+j I

3. 58 WS IS B) 1 T

TRG (AU TGS DY) @

R e GGl

& 3-18 USB 3.0 Device Tx SSC i

o Commect S5TX+* to Channel 1

o Comect S5TX. to Chomed 3

“Tommect 55820+ of the test fixture to the oot panel ALTX
Cal Ot five DEOX i seipe) ol the seape. The sppbesiion will
mpomaie the besi paitem chanpng. [ the micmabon i not successhl
e provopred 10 waoually change the 6 paen

5.3). SSC MAFER e, JFARIRE/FEZh, A ZLERAIFR A E Sonipias . e BRI 1 4%

A change in e physical connecon of selLg i regured. Please follow the mstrucions below lo sews dor (Fer End Transmiter Epel Wimw

Scops
1 Connect rwo phase-maiched ShA cables 1o the recefver =
Ensre commect polanty

& Coopect 551X+ to Channell 1
» Cosnect 55TH- to Channed 3

3. Connect 55BN+ aof the test fixture to the Sront pane] AUX OUT (or Cal Ot for DEOX series scope) of the scope. The application

will stomste the test pattern changmg. 1f the ameenation = ool suecessful vouw wil ke proamited o momsiby changs the b=t patlern
Conmection Diagram o

Afaranoe b Enfmrarce =i |
Fad e Tet Channal L} bk |_L}
STH+ i
) K Comakans Chisnel )_.-
. S-Paramatars i~

fossCibEm T R o ETEZE AT 555
R B e YR L B i i R Channel Settings
T

S Supply

& S, B et
Cancel | forore | | ]

3-19 USB 3.0 Device Tx AR & & £} 2hilat

5.4). WASER, BRI, BH RS




r.mrg m I hrasholds

Waming <29

# # Worst L
Pass Falled (Trials Test Hame Worst Actual Margin Pass Limits
0 2 .- Hage =B : BIT.4 my 24,4 Ve H00.0 my <= WALUE <= 1.2000
0 2 GG LFPS Period (tPeriod) 416532 ns  [27.1 % 200000 ns <= VALUE <= 100.0000 ns
0 2 5G LFPS Burst Width (iBurst 0304 na 424 % 6000 ns <= VALUE <= 14000 ps
0 2 : t Ti nil ) 100303 ps 406 % 50000 ps <= VALUE <= 14,0000 ps
0 2 I.:.-[-'.- LFPS Risé Tima 320.2 ps 92,0 % WVALUE <= 4 0000 ns
0 2 56 LFPS Fall Time 3264 ps 91.8 % WVALUIE <= 40000 ns
0 2 90 LFFS Duly cyvcle 51,3538 % M3.2 % 00000 % <= VALLE <= 80.0000 %
0 2 S0 LFPS AC Common Mode Volisge 42 6 my S7.4 % WVALLIE == 1000 my
=E014T, . R == Wi = a3,
0 |1 |5GTSSC-FrecDeyv-Min om0 f17an  [S500000 kpem <= VALUE <= -3.700000
0 [ [5G TESC-Freg-Deve) 25,001 ppm 45,8 % ;FfECHh ppm <= VALUE <= TESCMax
~ sar Modls iar . 31500980 0% 0 000000 kHz <= VALUE <= 33,000000
0 1 56 S5C Modulation Rate kHz 50.0 % Hz
il 1 56 S50 Slew Rabi 5,350 ms 26,5 % WVALLIE <= 10,000 ms
il 1 50 Shorl Channel Random Jiller 70 mill 646 % VALUE == 230 mUl
0 1 : 221 mul HE6 SVALLIE == 430 mUl
0 1 156G Sharl Channel Todal Jitler al BER=12 291 mUl 55.9 % WALLIE == 860 mU|
0 1 S0 Shorl Channel Template Test 0,000 1000 % WVALLIE = 0,000
0 1 5G Short Chiannel Differential Output Voltage [166.3 mVy 6.0 % 100.0 mV == VALUE == 1,2000 V
] i Sz Far End Random Jitber (CTLE CEM] G0 mld T0.0 % WALLIE <= 230 mUI
0 1 STLE ON) 211 mU] 50,9 % WVALUE <= 430 mU|
0 1 GG Far End Total Jitter at BER=12 (CTLE OM) [280 mUl 57.6 % WALUE <= 660 mUl
0 1 5G Far End Template Tast (CTLE ON) 0.000 100.0 % WVALLIE = 0,000
3 F I eniia kT gl (T - i - ) T o | 2000
1 1 m 13,7 mV 1.2 % 100.0 M\ <= AL LIE <= 12000 v

3-20 USB 3.0 Device Tx JUiA#k 4

Trial 2
Trial 2: Burst Width Screen Capturna

ll"l.l'.Ff.\‘flff.f_fﬂ',l'_rlp‘,ll'fﬁ'll'll'r.ﬂlrﬁ

R R T Y VR O T AR R R R N

mctdon

Tewal 4

3-21 USB 3.0 Device Tx LFPS Burst Width



il v

Trial 1: Transition Eye Diagram

3-23 USB 3.0 Device Tx Short Channel Eye Diagram



Trial 1: Non=Transition Eye Diagram

£

Ditferential Signal 4]

Trial 1: Transition Eye Diagram
11

Differential Signal [V]

3-24 USB 3.0 Device Tx Far End Eye Diagram
3.2.7 USB 3.0 Host Tx ik iy &

Android “F & 1 Chrome “F 4 1¥) USB 3.0 Host Tx MR & 2B AR, LLT 4R350 .
1). Android “T- & USB 3.0 Host Tx i iy 4

Android & SCFRF ISR BN A5 &, — R jo Ar & F a7 a3, AN —FRE WAL T R
Jrae MRS AT AT, JEE R 3399 T 6

1.1) Android - & io il i iy &

%% 3-2 USB 3.0 Host Tx ik i 4 -Android &


af://n627

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 Oxc

RK3228H io -4 0xff600430 N.A N.A
0x0a010340
io -4 0xff500430
RK3366 N.A N.A
0x0a010340
io -4 0xfe800430 io -4 0xfe900430
RK3399 N.A
0x0a010340 0x0a010340
RK3566 io -4 0xfcc00430 io -4 0xfd000430 NA
RK3568 0x0a010340 0x0a010340 '
RK3588 io -4 0xfc000430 10 -4 0xfc400430 io -4 0xfcd00430
RK3588S 0x0a010340 0x0a010340 0x0a010340

Note: RK1808/RK3228H i Z M 5 MIikaAr 4, HHHE— s (AIE70xc) &N T ik CP1 test
patterno —MIHHL T, WA, W54 AT LLEIR 4N . 1511115'&&@“ CPO B, CP1 test pattern ] # 5

B, B RAERATE AL (A5 0xe) , HE 0x0a010340” [y 247 75 EAEMNK A4S, ﬁﬁfa‘ 53
NP ERHH CP1 pattern R RE DR, NS “Oxc”HIa4 .

1.2) Android V- & 5 P AZ W #5715 sl (1) 7 325 [HEFE AR S 4

Legacy: (&M T8 5 1) Linux-3.10/Linux-4.4 i 4%)

echo test u3 > /sys/kernel/debug/usb3#%#il##77 fi/host testmode

Hodr, “usb3 $aEHI A8 A RAZARYE S A AT USB 3.0 #2577 S 2 RS T8 84
Tips:
A UIERGHAR BT, @i a0 T ar43 &K “host_testmode” 7 15 [ 52 B 12

find . -name "host testmode"

tbin, rk3399°F 4 ) USB3 Host Tx MR Ay AU F -
rk3399 Type-C USB 1F [f 3% £ [t 9l i #y 4

Type-C0 USB:

echo test u3 > /sys/kernel/debug/usb@fe800000/host_ testmode

Type-C1 USB:

echo test u3 > /sys/kernel/debug/usb@fe900000/host testmode

rk3399 Type-C USB Jx [fl 3% £ [ 9l i /iy 4



Type-CO0 USB flip:

echo test_flip u3 > /sys/kernel/debug/usb@fe800000/host_testmode

Type-C1 USB flip:

echo test flip u3 > /sys/kernel/debug/usb@fe900000/host_testmode

New: CG&EH T H#HM Linux-4.4 fAD

echo test u3 > /sys/devices/platform/usb3¥il#5 75 /M /host testmode

Eetin, rk3399°F-4 (¥ USB3 Host Tx Mllikar 440K :
rk3399 Type-C USB 1E T i #22 (1) 3R #r £ -

Type-C0 USB:

echo test u3 > /sys/devices/platform/usb0/host testmode

Type-C1 USB:

echo test u3 > /sys/devices/platform/usbl/host testmode

rk3399 Type-C USB 5 [H 3% 32 (1) W 3 #y 2«

Type-CO USB flip:

echo test flip u3 > /sys/devices/platform/usb0/host_testmode

Type-C1 USB flip:

echo test flip u3 > /sys/devices/platform/usbl/host testmode

2). Chrome ¥ & USB 3.0 Host Tx Jl i it 4>

Chrome - & P 3% 3-2 A1 3-3 WARIIKAT <, HOR—#E, {H Chrome 1 5 ASCRFS AL BT A1
Jiio

%% 3-3 USB 3.0 Host Tx i Ay 4 -Chrome &

T DWC3_0 OTG Host 3.0 DWC3_1 OTG Host 3.0
RK3228H mem w 0xff478408 0x0000000c< NA

RK3328 mem w 0xff600430 0x0a010340 '

RK3366 mem w 0xff500430 0x0a010340 N.A

RK3399 mem w 0xfe800430 0x0a010340 mem w 0xfe900430 0x0a010340



3.2.8 USB 3.0 Host Tx Ui J7 %

ARSCRY T EEUL A Agilent 90000 R AR #+(B45: DSO91204A Flill i3 H U7242A)1) USB 3.0
Device Tx WA 5%, a0 4# F /2 Tektronix L& LeCroy HI/nyi#%, 1H H T4 2 Tektronix fl LeCroy B
Ji AT R

USB 3.0 Host Tx |3 v & 217
o UNERZMR Type-A USB3.0 #21, JLET, 56K USB 3.0 Disk 3 A\ £5 13X 9 USB 3.0 #: 10, Jfi@
i E T log BIARFINIAY USB 3.0 2 FANEfF 2 15 3CKF USB 3.0, @13 #F USB 3.0, log axfdrn

“SuperSpeed”, VAKIZ% log W' T zn, #RJ5 H4kiH USB3.0 Disk, JFEAMINHA Tx. 4R G4
J%, Type-A USB3.0 1] g JC v 3k Nl it i35 =

usb 8-1: new SuperSpeed USB device number 2 using xhci-hcd

usb 8-1: New USB device found, idVendor=0bc2, idProduct=2320

usb 8-1: New USB device strings:Mfr=2, Product=3, SerialNumber=1
usb 8-1: Product: Expansion

usb 8-1: Manufacturer: Seagate

usb 8-1: SerialNumber: NA45HT1K

usb-storage 8-1:1.0: USB MassStorage device detected

o TRESH NN Ay 4, FEENKICE, USB 3.0 i & A4 et Al
o FRMNAM USB £ 1) VBUS 75 ExAhrH Sv L, il e 2 U7242A WA TR 5V L 0xX 5
Device Tx JRA 14 %)
USB 3.0 Host Tx it 35 1%
USB 3.0 Host Tx il #2 b, <k e 1) B s AL IR BF ) B B 55 USB 3.0 Device Tx 814, AT B A4
(¥ 9% B 1§ 2% Device Tx M IR U], BEALAFEBER .
LR S48 5T Android “F- & A1%ETF Chrome “F 4 1) USB 3.0 Host Tx MR 1R
1). 3£ T Android °F & ) USB 3.0 Host Tx il i & 1%
1.1) % T Android ¥ & 17 io iy 2 i 2D &
Note: 1% J7 %A i& H T RK3399 Type-C USB 3.0
o WIHEMNK Type-A USB3.0 211, MIKAT, 2o USB 3.0 Disk #i AR USB 3.0 #2111, Jfidid

B O log AIA BT LA 9“SuperSpeed”, 37l B 44 1] LA IE % 2 #F USB3.0, #RJ54&H USB 3.0
Disk. 18/ Z% 2 5%, Type-A USB3.0 1] it 6 3% 3k Al i =

o BRI B — i BN A, R e B 5 A — i o A B 2 2455 0 X 1) USB 3.0 Host
port;

o WHERWEAIEN USB 3.0 ] LFPS M, 7~yes 2 3 m Wit ik B 5 £: ) USB 3.0 Host port
M+

o W 3-2, AN ATIIR A4S
o ERENNA I B 55 USB 3.0 Host port, NI USB 3.0 #i]#$ 4 H &3 AR

EE: —EEARANRGS, FEENHIEAS/MT USB3 port, MW 53 USB 3.0 ##
) 2 VA T NI AR 2

o IRHE/RIEERIEERR R, SERITA IR
1.2) #£ T Android V- & {15 N AZ B & 15 10 0 1R

Note: 1% J5¥%:3d 1 T- 1055 RK3399 7£ 4 1 it &5 Rockchip SoCs
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4 2R Type-A USB3.0 £ 11, WIRHT, 25% USB 3.0 Disk # A5 USB 3.0 #2111, JFf@id
B 1 log WA AT LAIR A “SuperSpeed”, 27 Ml E £ T DL IE & SCRF USB3.0, #A 54kt USB 3.0
Disk. 1B/ %5 B, Type-A USB3.0 A fit 75 3% 3k A i X

RN ) — e L Bomipeas MKk H {9 75 Ab— i S A B IE 4% 245 T X USB 3.0 Host
port;

WEREARIEN USB 3.0 1) LFPS AT, 7~ip s 2 e Wil 2 5 4701 USB 3.0 Host port
13 22

R A4 . echo test_u3 > /sys/kernel/debug/usb3 4 il %% 5 43 /host_testmode

Forfr, “usb3 FE &1 R SRS AT USB 3.0 421 8319 s A4 AR BEAT 12 2

1 k3399 ¥ £ 1) USB3 Host Tx i dr 44 F -

rk3399 Type-C USB 1iE [f 3% £ [t 9 i #y 4 :

Type-CO USB: echo test u3 > /sys/kernel/debug/usb@fe800000/host testmode

Type-C1 USB: echo test u3 > /sys/kernel/debug/usb@fe900000/host testmode

rk3399 Type-C USB x [ 3% 2 1) i iy 4>«

Type-CO USB flip: echo test flip u3 > /sys/kernel/debug/usb@fe800000/host testmode
Type-C1 USB flip: echo test flip u3 > /sys/kernel/debug/usb@fe900000/host_testmode
HERENA 2 B 55013 %) USB 3.0 Host port, ] USB 3.0 451 #% 2> [ Sk Nl =

A LLHATIN T i, AA USB s sk Nl i

cat /sys/kernel/debug/usb3 ¥ ffil] #% 77 15 /host_testmode

RIS RS HUT

U2: test_packet // means that U2 in test mode

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

(A 53R [ )2 U3: UNKNOWN, 7 USB ¥ HEA IR )

MRIETR A AR IR, 52T A T

2). 3T Chrome *F- 5 1) USB 3.0 Host Tx I X 2J &

Chrome “F- & 347 USB 3.0 K /7, HATRA RK3399, DL TFHALMFI Chrome “F & RK3399 HININRTT
%, D HRET io/mem A IR T VEAI I T B shii N 2 1R T IR 5 i .

2.1) 3£ F io/mem iy 2 MR 25 3%

BRI B —uiE B B At , MR I H5 1 55 4b — iy 56 A 2 3% 2 2 £5 K 1) USB 3.0 Host
port;

W E R ARIEN USB 3.0 1) LFPS AT, 7~ 2 5 m Wi g 2 5 4701 %) USB 3.0 Host port
I

BRI B S5 £FR K USB 3.0 Host port,  JI7nik #8240 3 LFPS, FF4R#E N LFPS MR
LFPS MIA5eifa, it N SSC MlliTi, 7FZA5 I CPO test pattern, {E/RJK A7 i CPO test pattern
SIS, RIS B Y B 5oRE 4 . RK3399 7k USB3 port Fi%EH:. )G, Joidseillif e B
5 K3399 IR USB3 port, FEE 3-3, HASTRGMNRAr 4. Hfa, ERNRI R 5R0E
#%, USB #&il#s it e B ah ik NINARE S, [FI 22 B 3hfil K CPO test pattern;

P BRI AR B AR PR, 58 BB A BRI 5

2.2) 51 B s fr A AN TR

%75 HETDUEH T Chrome “F & RK3399 {3 /1. fF #5641 #M | chrome_usb3_compliance_test.patch, 5
Bz T e, AHEETER AR 40" mem w 0xfe800430 0x0a010340"), H B R 450131 USB 3.0
port FEEFMNAI A, WA EINE N2



W RAE A Agilent U7242 3¢ H, 6820 B 3000 R :

BRI B —uE B 2R At , MR 21 7 — &2 8 Type-C ¥ Type-A 28, (HIuREEH: 3|
RK3399 £l 1) USB3 Host port;

W ERPEARIEN USB 3.0 19 LFPS WlAT, 7~y 2 e WidF ik e 2 AR (1) USB3 port;

% Type-C ¥ Type-A 285 RK3399 5l USB3 port, MR g <K% LEPS, JFAAHEN
LFPS Jia{ 7015

LFPS M 5E e, it N SSC MHAT, 75 E A CPO test pattern, W15 1l £ CPO 1) test
pattern, /iR USB3 #5283 A AR . iy, REFINRIE R U7242 571K %% . Type-C #%
Type-A Ze R, R ZEHE B 46— X Type-C ¥ Type-A £ 5 RK3399 15l iX[¥) USB3 port (1) i%
#, USB #5285t ae Bt NIREE K, A 2 B 3l CPO test pattern;

PR AR AR R, 8 O A I U

1 48 ] Tektronix 3 F. 5% % Agilent Type-C 32 H. N7015A, {25 3§ @ i3 40 F

FE AT B — v B B R g, MR IE B 59 /b — i Type-C #:11, Je AN Ei%EH:E] RK3399 7l
i) USB3 Host port;

W E RSN USB 3.0 1) LFPS MlAT, /Rids et U3 Ml Je AR U3 port;
HEFEIA I B Type-C #2115 RK3399 M%) USB3 port, W7k 2 A0dll] LFPS, FFaaiHEA
LFPS 15

LFPS MR FER S5, 2k SSC MIiAIL, 75 E AN CPO test pattern, 41 FEBA M ] CPO 17 test
pattern, 68 USB3 il 2 5A E NI, ShEE, 75 22 5 1) i I 0 4k e B 5 7 3 28
RK3399 USB3 port {134z, 2R)5, SIERENK I B K Type-C # 15 RK3399 USB3 port, 5
A e B o — i 1B 4R B R B AR, USB3 456 2 Ak B 20k NN, RN 2> B 3hfilk CPO
test pattern;

LR P A R AR IR, 58 BUTTAT O I

3.3 USB 3.0 Rx Compliance Test

USB 3.0 Rx A MEREING, FRATRRZ NI BRI (RX Tolerance Compliance Test), MR fEH, A
T B NAEAT R R a2, R EREEIFINAIAEE, USB 3.0 5] s EE RIS G, S Esh3EA
Loopback mode, FF4fiE1T Rx Wik, HF USB 3.0 Rx WAL LR B A, - HAF RS, Wik

SBIRA A, FrDAA ORI B SR Rx BITEAHIATT V2, 16 228 M i 48 AR B .
AR T B Bt N Loopback mode HIJREEE, DLRAHIN L4 HEN Loopback mode /515
1). #£ X\ Loopback mode (] Jii £

USB 3.0 #Hl %3 7E link training Y Polling.Configuration [ B¢, U542 T2 pattern ' Loopback bit 117,
2> AL E USB 3.0 PHY #E A Loopback mode. #1F & 3-25 AR,

Host/Device Training Sequence

Test i

\Instrument Y,

warm reset terminatioﬁ. LFPS TSEQ T51 T52
de-assert  detected +=hlanrlsl'nalcne fransmitied  received received
]

3-25 USB 3.0 i# A\ Loopback mode [¥]Iii &
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2). ik N\ Loopback mode [¥] J7 3

2 USB 3.0 xHCI %] 2% 1) %77 % PORTSC, bit8:5 Port Link State (PLS) , 15 PORTSC.PLS = 11(-+#
i), MFE/RCE 4T Loopback mode.

ANFRSF, PORTSC [tk th AN, & 28 F 1 TRM.

tb4n, RK3399 USB3 Host0 (] PORTSC [l >~ 0xfe800430 , USB3 Hostl [#) PORTSC Hitik 7y
0x£e900430.,

3). My o I

TR Type-A USB3.0 #11, JRAT, 2% USB 3.0 Disk #fi AR USB 3.0 #2101, FFi@id & 0
log fitA T LA “SuperSpeed”, il & 44 1] LA IE & 3 HF USB3.0, #AJ54ktH USB 3.0 Disk. 414
/%2 B, Type-A USB3.0 1] g JG % i3 A\ Loopback mode.

3.4 o\ Compliance Test [ fif ¥ /712
3.4.1 £7%3E N Tx Compliance Test [ fi# 1R /5 2

1. USB 3.0 Device VBus 5V H it FEIEEHEN Tx AR
IEFIEOLT, USB 3.0 Device A NN AT 4, winl LA it NS, Wi a2t N
MR, BUSENHR VBus I H K. USB 3.0 Device Tx MR E K, VBus 5V ANREE ftH, w4 S
0 USB 3.0 % il #% J£ 7% 3E X Compliance mode. VBus [t i 75 2 ik e Bk, wJLlEid USB
LN e B USB fib e M SRy 8 sk PC 1) USB &%, SEFL VBus SV HIfLH,

2. RK3399 Type-A USB 3.0 Host FiEHEN Tx Ml =
Wi RK3399 Type-A USB 3.0 Host B, 238G IM—ANPEE, BIENKAT, 564 USB 3.0 Disk i AfF
IR USB 3.0 #5211, VER#R/E W.3.2.8 USB 3.0 Host Tx it /5 7% —— USB 3.0 Host Tx My & H
W, AN, Type-A USB3.0 0] Tkt AR
Br 7 Bk, ] DLB IS ORI . BT, TR
arch/armé64/boot/dts/rockchip/rk3399.dtsi A usbdrd dwc3 0 F1usbdrd dwe3 1 7 &5 1) JE 14

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

3. RK3399 Type-C USB 3.0 Host Joigiitk A\ Tx A 4,

IEH T, RK3399 Type-C USB 3.0 Host H #E£#3 2.8 USB 3.0 Host Tx it /575, #tal LAk Tx
MR W TR Tx WHARIE, @O VBus BHE, W5 VBus AHE L, 7R s
HIEHEN Tx WA G PRI R

J7i% 1 % VBus fiEHECE BT MEDERAAR I SV, 2436 Type-C ¥ Type-A £
B, A% 5V;

J7i%2: % DTS XM dr mode J& 14 FC B 4 "host";

3.4.2 5L HE N Rx Compliance Test 1 fif 1R 7 12

1. RK3399 Type-A USB 3.0 Host JGi%# A Loopback mode

WIS A Type-A USB3.0 #2111, MIRKAT, 56K USB 3.0 Disk ffi AR USB 3.0 #2111, Jfilid
Hi 1 log AT LAR I A “SuperSpeed”, 27 [E 44 1T LUIE % SCRF USB3.0, #AJ5#k H USB 3.0
Disk. WIHRHR/ZHEIR, Type-A USB3.0 1 A iEHE N Loopback mode

2. RK1808 Type-A USB 3.0 Host JGi%#E A\ Loopback mode
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BTSN, disable hub autosuspend ThfE, BB HEUIT:

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 @R 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,

3.5 RK3588 USB 3.0 I3y & &4

RK3588 USB 3.0 ) Tx/Rx Mlli, FET Linux-5.10 W%, & AWR:

1. ik Type-CO $2 H #J USB 3.0 Device mode i, 75 2 505 142 il 8% £ autosuspend THEE, dr2 U0 :
echo on > /sys/devices/platform/usbdrd3 0/£c000000.usb/power/control

2. Wl Type-C #2 [ (#) USB 3.0 Host mode I}, #5646 Type-C K H, £F USB 1]#: 3] Host mode (55
15 2~3 %), FdAF 3-2 51 H ) Host Mk dr 4.

3. 913k USB 3.0 Rx THRERS, W% HEhHEN loopback mode, 75 E &P DTS ) DWC3 i 24 i
B, i

snps,dis u3 susphy quirk;
4. ik Type-CO USB 3.0 Device mode Tx i N 2 ) T v
cat /sys/kernel/debug/usb/£fc000000.usb/link state

R [EMEA: Compliance, 7~k Device Tx Ml i3 =
5. fiik Type-CO USB 3.0 Device mode Rx #E A M 2 i) 5 3%

cat /sys/kernel/debug/usb/£fc000000.usb/link state

RIEMEN: Loopback, R~ Eit A Device Rx M5 =
6. B\ USB 3.0 Host mode Tx ik N\ AR 19 775
A Type-C1 USB 3.0 Host {3l

cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc

IR[EMEA: Link:Compliance mode, 7~ Chitt N Host Tx P4
7. Hiik USB 3.0 Host mode Rx i3 NIMARAR A 75 7%
L Type-C1 USB 3.0 Host Jyf4i:

cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc
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iZ[A{EA: Link:Test mode, 7~ ik Host Rx 32 =4



4. USB 3.0 HUB Compliance Test

USB 3.0 HUB [¥] Compliance test {45 | upstream ports £l downstream ports, {HSZBRMN A, A1 2
T MAAFE L2 F P A8 F (1) downstream ports.  [Alt, ANSCRY H 24 T Ml USB3.0 HUB downstream ports
f£) Compliance test Jik 7% .

% LK) USB 3.0 HUB {&> H 5 3 EA: GL352x &%), VL812, VL813. USB5734. RTS5411. CYPRESS
HX3 %5145, 5 USB 2.0 HUB fJMlli J72:ANF, Rockchip “F- & 1) USB 3.0 HUB Compliance Test H GEf#
FHBRAS I8 7 v o

RV AS Y5 R AN ¢ 125 5 W “usb3_hub_Compliance test script”, iZHIAE AT Linux-3.3 UGN, F 51
kernel hiUATE B AT & SO A AR RS o

DL RK3399 “F-& il GL3523 HUB A, M an .

1. fffladb push BIAZF|Android&R 4, Wi:
adb push C:\Users\user\Desktop\linux-eye /data

2. BMlinux-eyelfR
root@rk3399:/data # chmod 777 linux-eye

3. HATHA, A% BUSB3 HUB port #HEAMNRER:

3.1 WR#Fkernel log HiERFIMKKIUSB3 HUBME R

[ 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]1 hub 5-1:1.0: USB hub found

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

3.2 AT A
root@rk3399:/ # ./data/linux-eye

LinuxEye - select one of the following hub for testing.

[ 0] 4-port Super-Speed hub at tier 2 of Bus 6
(VID: 05E3, PID: 0612, Address: 2)

[ 1] 4-port High-Speed hub at tier 2 of Bus 5
(VID: 05E3, PID: 0610, Address: 2)

Please enter [0 ~ 1] to select a hub or 'q' to quit: 0 (A0, FRARMiKsuper-
speed)

[ 1] is open
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[ 2] is open
[ 3] is open

[ 4] is open

Please enter [1 ~ 4] to select a port or 'g' to quit:

HUB portl, WHRMikport2, WHIA2, LA
device file /dev/bus/usb/006/002 opened successfully
Port (1) Status: 02A0
LinuxEye - Start testing port 1 of device 2 on bus 6
Type 'gq' to stop the test: g

H

EE LRSE, MilHport

1

(FIN1, FoniliRuss3

GF a0



5. 2% MY

DA

{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)
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