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Rockchip USB SQ ik 5
1. USB 2.0 Compliance Test

1.1
1.2

1.3
1.4
1.5

1.6

USB 2.0 — SR Py 75
USB 2.0 Tx Mt Fllat LA
1.2.1 USB 2.0 Device Tx M4 A0k T H
1.2.2 USB 2.0 Host Tx i #r4>
USB 2.0 Tx JiRFF 55
USB 2.0 Tx M5 5%
USB 2.0 IR /3 #r
1.5.1 USB 2.0 bt E 555
1.5.2 USB 2.0 AR B ) &5 25 4
USB 2.0 Rx Compliance Test
1.6.1 USB 2.0 Receiver Sensitivity il i J5 ¥
1.6.2 USB 2.0 Rx Jlik 4
1.6.3 USB 2.0 Rx it 5%
1.6.3.1 USB 2.0 Rx JARVE R0
1.6.3.2 USB 2.0 Rx {llif 5 4%
1.6.3.3 USB 2.0 Rx MR Z5 o041

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

3.1
32

33

34

USB 3.0 Hrig il ALy

USB 3.0 Tx Compliance Test

3.2.1 USB 3.0 Tx iK%k

3.2.2 USB 3.0 Tx M5 A

3.2.3 USB 3.0 Tx Mt

3.2.4 USB 3.0 Tx M85

3.2.5 USB 3.0 Device Tx M1 @74

3.2.6 USB 3.0 Device Tx Jli# J7i%
3.2.6.1 USB 3.0 Device Tx Ml ikiT: & 21
3.2.6.2 USB 3.0 Device Tx 15 3%

3.2.7 USB 3.0 Host Tx i #ir 4

3.2.8 USB 3.0 Host Tx ik /5 i%
3.2.8.1 USB 3.0 Host Tx JM{T = F 5
3.2.8.2 USB 3.0 Host Tx Il 5 1%

3.2.9 USB 3.0 Tx Compliance mode 7]

USB 3.0 Rx Compliance Test

3.3.1 USB 3.0 Rx i J7i%

3.3.2 USB 3.0 Rx Loopback mode %¥if]

USB 3.0 Compliance Test # I, ] @ K fifg vk 05 15

3.4.1 USB 3.0 Device Tx Joidilb NS = 1) ) &

3.42 RK3399 USB 3.0 il i i1

3.4.3 RK1808 USB 3.0 llizt ] 5l

3.4.4 RK3588 USB 3.0 il i 3t

4. USB 3.0 HUB Compliance Test
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1. USB 2.0 Compliance Test

1.1 USB 2.0 — B A&

USB 2.0 Tx Signal Quality Jiz P4 %

o HRPEIL

o [F5HFE

o fURBTE

o A SCF H VO I (FH TR A 40k
o JK$#30. KJ #3)

o H4LPLH)

o UMM T sE)

o bFF PR H

USB 2.0 Rx Receiver Sensitivity Jil i 4 %5

o R EE
o MaFERIME
e %/ SYNC Field

1.2 USB 2.0 Tx ik #xr-&Fik T A

USB 2.0 Tx SQ [R5 H# &, ¥ & USB #4221 Test Control 27 /7 %%, i USB il 251 N\ Test Packet
Mode, USB 5%l 88t e 1807748 31 K3 A WP ) Test Pattern. USB 7 #3380 1 46 0] Test Pattern B3¢
kA3 HT USB 15 5 58 2k

%}F Rockchip *F- £ ) USB 2.0 Device 11 USB 2.0 Host #2171, % USB %l 253t X\ Test Packet Mode F /7
R SNENGIE

o USB 2.0 Device, 1] PAfH My & 5 MK L E % & USB #5425 13E N\ Test Packet Mode
e USB 2.0 Host, R A& Ay 2% B USB 24l 257k N\ Test Packet Mode

1.2.1 USB 2.0 Device Tx WM& @y 4 Ak T B

USB 2.0 Device SQ i #r 4
WAk & R 3R 1 Fos, W LUE 8 D8 ADB $UATi 4.

2 1 USB 2.0 Device SQ ik iy 2
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RK1808

RK2108
RK2118
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

RK3562

DWC2 0 OTG 2.0
Device

N.A

i0 -4 0x41300804 0x40
io -4 0x50040804 0x40

io -4 0x43040804 0x40

io -4 0x10180804 0x40

i0 -4 0x30040804 0x40

io -4 0xff580804 0x40

io -4 0xff400804 0x40

io -4 0xff300804 0x40

N.A

i0 -4 0x30180804 0x40

N.A

io -4 0xe2100804 0x40

io -4 0xff4c0804 0x40

N.A

N.A

N.A

DWC3_0 OTG 2.0 device

i0 -4 0xfd00c704
0x8c000a08

N.A

N.A

N.A

N.A

N.A

N.A

N.A

N.A

10 -4 0xffb0c704
0x8c000a08

N.A

10 -4 0xffd0c704
0x8c000a08

N.A

io -4 0xff50c704
0x8c000a08

io -4 0xfe80c704
0x8c000a08

10 -4 0xfe50c704
0x8c000a08

io -4 0xfe50c704
0x8¢000a08

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

10 -4 0xfe90c704
0x8c000a08

N.A

N.A



DWC2_0 OTG 2.0

Ty i ) DWC3_0 OTG 2.0 device DWC3_1 OTG 2.0 device
Device
io -4 0x2300¢704 io -4 0x2340¢704
RK3576 N.A
0x8c000a08 0x8c000a08
RK3566 io -4 Oxfcc0c704
N.A N.A
RK3568 0x8c000a08
RK625 i0 -4 0x40180804 0x40 N.A N.A
RK3588 NA io -4 0xfc00c704 io -4 0xfc40c704
RK3588S ' 0x8c000a08 0x8c000a08
USB 2.0 Device Ul i T &

Rockcehip “F- £ 1] USB 2.0 Device SQ i, K& 1 nl LA i (il il dr &4, & nf LU USB-IF B 74
AUPRAER) USB HSET MR T A, F#; T .H "USBHSET for EHCI" 834 "USBHSET for XHCI".

TR
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
DNk R B g A P 2D R AR

1. 5456 USB device H3#id USB £ki%3:3] PC
2. TR T, % F“Device”, AR J5 mi i “TEST #%4, W FE 1 fiw

HS Electrical Test Tool x|

Sebaci Type OF Text Salbect Host Controlles For Uze In Testing

+ Device
= Hub

™ Host Controliern/Sysstem

oo |
(SRS i)

3. 2 R, JEBRERR AR ARG 4 TEST PACKET”, A5 Mt “EXECUTE #41 iR, 4,
1752 FiREAEfS, USB #5285t 2> 20 HE N Test Packet Mode, FI%E45 %% 1% & B It 6, i
P 3 frs:


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 JEFEN B A A &

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

B nyg ey

3 PRI
1.2.2 USB 2.0 Host Tx X% 4
USB 2.0 Host SQ i, REEMFHIMRa4, BHAEIIAMRLTE. MikamduR 2, £3, R4HxR,

M4 7] LU ADB 80 5 FHAT

2 2 USB 2.0 Host SQ i fir 4 (a)
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i Fr 4 R
RK 1808
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
RK3528
RK3562

RK3566
RK3568

RK3588
RK3588S

DWC2 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 0xff580440 0x8000

1o -4 0xff4c0440 0x8000

io -4 0xff580440 0x8000

io -4 0x30180440 0x8000

N.A

io -4 0xe2100440 0x8000

N.A

N.A

N.A

N.A

N.A

2 3 USB 2.0 Host SQ iz 4-(b)

DWC2 Host 2.0

N.A

N.A

N.A

10 -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

N.A

N.A

EHCI_0 Host 2.0
io -4 0xffd80054 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 0xffe00054 0x40000

N.A
io -4 0xfe380054 0x40000
io -4 0xff100054 0x40000

io -4 0xfed00054 0x40000

io -4 0xfd800054 0x40000

io -4 0xfc800054 0x40000



i 44 R

RK3168
RK3188

RK3288

RK3228
RK3229

RK3368
RK3399

RK3566
RK3568

RK3588
RK3588S

EHCI _1 Host 2.0

# 4 USB 2.0 Host SQ i i 4 (c)

i Fr R
RK1808
RK3228H
RK3366
RK3399

RV1103
RV1106

RV1126
RVI1109

RK3528
RK3562

RK3566
RK3568

RK3576

RK3588
RK3588S

DWC3_0 OTG Host 2.0
io -4 0xfd000424 0x40000000
io -4 0xff600424 0x40000000
io -4 0xff500424 0x40000000

io -4 0xfe800424 0x40000000

io -4 0xftb00424 0x40000000

io -4 0xffd00424 0x40000000

io -4 0xfe500424 0x40000000

io -4 0xfe500424 0x40000000

io -4 0xfcc00424 0x40000000

10 -4 0x23000424 0x40000000

io -4 0xfc000424 0x40000000

1.3 USB 2.0 Tx JiRF 85

EHCI_2 Host 2.0

EHCI_HSIC Host 2.0

N.A N.A io -4 0x10240054 0x40000

N.A N.A io -4 0xff5c0054 0x40000
i0 -4 0x300c0054 0x40000 i0 -4 0x30100054 0x40000 N.A

N.A N.A io -4 0xff5c0054 0x40000
io -4 0xfe3c0054 0x40000 N.A io -4 0xfe340054 0x40000
10 -4 0xfd880054 0x40000 N.A N.A
io -4 0xfc880054 0x40000 N.A N.A

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

i0 -4 0x23400424 0x40000000

io -4 0xfc400424 0x40000000

M USB 2.0 SQ, 75 Zfd A Ch2¢4% USB il A4 7= 2%, bl Agilent 9000 RAII7RIE A (8L
90000 &%) . Tektronix. LeCroy RAIMIRH . ACHI E N2 Agilent 9000 R F7<E A% USB 2.0
ML, TR TR


af://n519

o MSO09254A 7Ry, %% USB 2.0 MR AF NS416A
o 113xA EHATREK

o E2678A Z IRk

e E2649-66401 device JEFll E2649-66402 host J& £

e USB 2.0 cable

USB 2.0 cable [FJZ&#4 75 B ™44 745 & USB 2.0 Spec [, WIHE USB cable (£ K/ 10cm, IR
FEIRE, N>R Near End Bk, WK KT 10em, AR BRI R A Far End 4R . 1T

(Near End) WA, 40548 KKK USB Z6408# USB ZRZi MBHALITEC ALY, v A 5 SR E
WEgbrAdt .

1.4 USB 2.0 Tx JUif 5 2

1 2R

WAL 2 Agilent FIIINRELF, MHNKIEE O EAURBE AR E 7%, ES 50T IS0
(Agilent N5416A USB 2.0 Compliance Test Option)
(Agilent USB2.0 High Speed Device SQ Test)

WSS A ¥ 2 Tektronix 5% LeCroy HIMAEM:, %2 Tektronix F1 LeCroy HJ'E W _F-48 2 I 1t B SRS

LA Agilent 7R &K USB2.0 Device SQ A, @ i (1AM B 4n ] 4 PR

=== ——

4 R

@ B &, B
[==N=J=K=]c]
(mil T

Hi-speed Host

5 meter

:I Inttialize Port

Test Port

out

/1

\\

E2645 -66501 Device Hi-speed Signal Quality Test Fture

K 4 Agilent USB 2.0 SQ JMIiRIA 5L
2. & & USB # Al i 5% 2 [ Test Packet Mode]
BB USB #% | 353E N Test Mode A, #ZE56HIA USB CL& AT LAIE R #AE .
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I F MK USB 2.0 OTG Device # 1, ELHERFMRR USB M1 E il ik Je LR 45 % 828 PC, It
H PC o] UL IEH IRAZ USB %%, A, HSHEN “USB 2.0 Device a2 F1L T > $2 31 PC
sl LR IR a4, W E USB #4822

IO FMR USB 2.0 Host #2111, ARIFIRE AR R, B8 USB il 35 AR R 7738 A
A, N B Agilent MR EAEAE ] Tektronix W82 14 i 158 B VLA AT ZEUE B «

2.1 Agilent iR & 14

e R T Host MR RIS B pgiild: O —um, SREH Sl (0 U i) E8 2 B o) — s
H, W ~ESs, BTG4, WE USB R,

5 Agilent USB 2.0 SQ Mt 3¢ &z 1%

2.2 Tektronix & & 14

WSAE A Tektronix FJMNAKE, BT MHAI A FRE—AMEOH TIEREAFNE HOST M, Joik fidEEH
A%, L, SRR Host 4 1 5 MINAR Ho%R:, SRS HEnd USB s (U L) Hi3I%s

W HOST M, FRHAT I Ay 4, S5l & K& UG, USB & H#e st A NI, SR )5
PR i USB 4%, AR e L% B2 30 A5 Host #2100, AR

Note: Jli# USB 2.0 Host %17, #4507 Host 17 1% &% USB ®&(41U #), PGEFZEE R, 155
PG ECE N USB 145

3. USB H 34k MK A4 4+ i 9%

£ USB £l & RTINS, &7 A I A IR FFEE 1 Test Packet Pattern,  HJ AR 4% WL 5% 21 4 14
YRR BT, W&l 6 Pras. anias it USB H AR T:, 2 B s R Boe AT b, A e ik
(R 7



Ele Control  Setup Measure Anshee  Ulilies  Help 2148
Fl_ | ] i@

1.5 USB 2.0 IR E 4t

1.5.1 USB 2.0 #5#EER B 4347

USB 2.0 IR E# A P FIbrE: Tui (Near End) Flizk (Far End) . 7E High Speed Signal
Quality JWR A, FEFN USB (15 0 B8 /N T 10em FI2825 5032 BAHZE, WK A Near End R &
AR . I USB ¥ @I KT 10em 4455 Mt Je AHZE, IR A Far End BREBIAR . 1E
Rockchip & ) USB 2.0 BRI H, JARIE USB 2.0 15 SR BRI AT SEME, EEE— R N 1)
Near End MR EIEHAE RS EhriE. Kl 7 F11E 8 7377218 Near End #1 Far End MR B4R (AR HE USB HR

&,

[ Triai 1 Tast Packnt Tami 1 Eyn Dagram

file :lli lfi'llilllll

o

il g i

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

lime. rs

8 USB 2.0 High-speed Far End SQ Eye Diagram

ML 1-7 A1 1-8 o, ATELE H, ARAER] USB 2.0 HRIE I — A2 SCAH S <iRAS ™, <IR7KIT15
K HAMEEIN, BIERE, M Aeams, RENZEL M AE0, SO R ME. &
BN _EREAS RN, DU IR P 2 25 AR AR BN, <HR™IF/R AN T, BRI, “BR7FKITIRR/NERIR TR E
RERE, e 1 T o] s LA 2R 95 o

1.5.2 USB 2.0 HR B 1) 7% 4 #r

1. 7RI 38 TGS I 2 HI P e i o A5 5

W, AN BT IERE IR, LLRORIES I USB MRS 5 3 B IE# . Moniigs L s
REARME I E 1-3 F RN, WREE E -3 RSN, TR R a4
A PAT I s E Ay 2 1R
2. R PR PR P 2k B

WA IR B SR B, iR R B (5538, —BOR BN E 5 1R

WK 9 frax, USB HREIHIME S B AR HER R — %, R M2 Agilent WKEM, —BZEH
MR B DRI D-33A # 1 50 BRI 2 SMA HLEH.

WK 10 frs, USB BREME 5 o [a1A B B8Rk, WA A 12 Agilent WHAEM, — 2R A%
AR B ISP E] ON £ .
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9 USB IR EEE R E

10 USB R EIE 5 HifE 2k 31
3. USB HRE®A kT

E 11 B, USB IREEA KT, 2 EF] USB R E MR . #2 USB ¥ DP 1 DM £ 2
TER: T W AR ESD 8 TP oe, MnHRA, n] DL f X S a3 T 0 am i 1
USB PHY [URBh5R A ETHR . FEEAS, EEBER 15T USB IREN I T M b Bhif ik .

drfamnlalaignal ¥

11 USB R E®A kT

4. USB HE IR0 FE 25 A i afn 22

W 12 s, USB IREIIFCERZE A0, 60 USB IR+ ™ E, B BEfEfEPHHIASULAD .
FFRIN . &5, KA USB /) DP 1 DM £k b M T N 2 BOK 1) ESD 8L FiL T
K, WHRA, o PLEFUXLEIRE IR, SR, R 1) USB 4452 A7 AE BHHTA VT AL (1)
I, BNk USB LGS Hrllik. 5, f# USB ¥ PCB 4. USB [ 24MHz I 4. USB
PHY 4t H IS0



Areandial signal, o

12 USB HR EI#H

1.6 USB 2.0 Rx Compliance Test

1.6.1 USB 2.0 Receiver Sensitivity Jl i i 2

HRYEMHERINTE_(USB 2.0 Electrical Compliance Test Specification Version 1.07) , USB 2.0 Rx F il 3 H 1,
FEUIR =0

EL_16 Receiver Sensitivity Test @ Squelch

EL 17 Receiver Sensitivity Test

EL 18 Receiver Sensitivity Test - Minimum SYNC Field
Dt 2

WENEA (DUT) #EN SE0 NAK M, 155 KRN USB HOST K i% IN packet iR 45
DUT, % DUT Rx AE1E % 82U F] IN packet, M| DUT 23 it NAK packet. JEid 4805 5 & A 2840 H 1)
IN packet I HIMEME, FEM DUT £&7H NAK i, BPalill i DUT fI3UCR 8% .

EL 16 \EEEAMIEESA, WRESRAESET 100mv, DUTER MG HEEWCOR R EL,  fail.

EL_17 MMEIREA S IEET, WRE 5 KA G T 200my, DUTEARA F2 € 5151 B SORIE B,
fail,

Note:

e EL_17 /1975#~. USB Spec iz'ZHEZ150mv, J7/H ECN Z 47 200my

o RIIEHME, 155K L a5 USB HOST #9774, Jred DUT K GEAE Device 27 HUB Upstream
port, HOST N FFHEN RN i

o NAK packet HIHGA2[FE R 32bit sync €44 (31bit “0” + Ibit“1”) + 8bit (10100101 ) NAK PID
4itg

1.6.2 USB 2.0 Rx il ik iy 4

2 5 USB 2.0 Test SEO NAK #74


af://n591
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https://usb.org/document-library/usb-20-electrical-compliance-test-specification-version-107
af://n609

oy o USB 2.0 Test SE0_NAK iy 4

RK1808 io -4 0xfd00c704 0x8c000a06
RK2108 io -4 0x41300804 0x30
RK2206 i0 -4 0x43040804 0x30
RK29XX
RK30XX i0 -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 )
10 -4 0xffb0c704 0x8c000a06
RV1106
RV1108 i0 -4 0x30180804 0x30
RV1126 )
10 -4 0xffd0c704 0x8c000a06
RV1109
RK3399 i0 -4 0xfe80c704 0x8c000a06
RK3566 .
10 -4 0xfcc0c704 0x8c000a06
RK3568
RK625 10 -4 0x40180804 0x30
RK3588 .
10 -4 0xfc00c704 0x8c000a06
RK3588S

1.6.3 USB 2.0 Rx Jik i

USB 2.0 Rx #aEIR v, iES MR vE_(USB 2.0 Electrical Compliance Test Specification Version
1.07) ' Section 4.2.1 Upstream Port Receiver Sensitivity iR 43R LA Tektronix MR EE, #HATU
.,
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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 X % & FH

o WHARF, TFEJLK DUT i@k J¢ 2% #: 3] PC Host, ## 4% USB Device PHY # A suspend mode T
AU R AN 7 i e

o DREY, FEEE A 4N Test SEO_NAK 714, ik DUT USB il #% 3 A Test SEO_ NAK mode;

o ik EL_18 Receiver Sensitivity Test - Minimum SYNC Field it #277, 24 Tektronix HI15 5 kA28 4]
# 32bit SYNC 4 12 bit SYNC Itf, i ZEXH {5 5 & AL As BB IE R

1.6.3.2 USB 2.0 Rx #lliX 35 B

1. 8 F I 13 fizr, # DUT il Device Sensitivity 3¢ 5. 5 Tektronix (K55 KA 2% Rk g LR
*o

2 ¥ B O0Qw QO OFOL R X B O Qwwx @b &EO&

13 Tektronix USB 2.0 Rx I3 4

K 14 Tektronix 155 &K 4= 2%


af://n662
af://n670

15 USB2.0 Rx Device Sensitivity 3 E

2. ¥ USB 2.0 Rx Device Sensitivity & H A SV 3] ON, SR ERNIAR A 5 PC Host 1
3. &% 5 USB 2.0 Test SEO_NAK 74, Jfidd & A4, ff DUT # A SE0_NAK mode

4. ¥ USB 2.0 Rx Device Sensitivity J L [{#£A% T V) #: £ OFF

5. & & Tektronix 155 K AE 2 MRS Y, RN AR I 5E i EL_16/EL_17/EL_18 4T

1.6.3.3 USB 2.0 Rx Ml iRk 45 B 2 47
R 16 Fiar, Tektronix 7~ % SEI RAE IR MG 5 K A 28 & H Y IN packet LA K DUT 451

NAK packet 7%, a5 5B B Bt & .

EL17 waveform

=B 200.0mVidiv 500 Bye3.5G = S somv 1.0ps/div  10.0 100.0ps

1 acqgs

Auto  Juna 01,

& 16 USB 2.0 Rx JIiR{5 5
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TekExpress USB2 Report

Te"rronixv Report for Device

High L

ry
100000 0V
200000 m¥

E16 [E17#kE32b

ELTE_EL17(5qualch, fix Seny

& 17 USB 2.0 Rx Jlk#Rk

LR IR SE B EL_16/EL_17 fail i, A LL223Ri@ 0 i % USB 2.0 PHY ) Squelch Z ¥k L. HAKT
1515 2% 5 51 Rockchip USB SQ Tool.

2. USB 2.0 HUB SQ Test

USB 2.0 HUB [ SQ test 455 T upstream ports F1 downstream ports, {H=ZFRMN A, AT R 7FF0HE
ft25 H P A# 1) downstream ports.  [AII, AR SCRY R 24 Tl USB2.0 HUB downstream ports ) SQ s
i

& OLf USB 2.0 HUB 5 #5334 . FE1.1. FE1.1S. GL850. GL852. USX2064. HX2VL &, %I,
ff) HSIC HUB %45 3345 . USB4604. GL850H. X} USB 2.0 HUB, Rockchip “F-4 % H Rl 772,
VEIL R A7 1-a5 2R A 7 vk 2-FARNAR, XFFHSIC HUB, RE8fE A 7k 2-BAMR .

J7 15 145 4 MR
AR T V4 A IR A A 5 “USB 2.0 Host ML #r 4 —kE, AR R,

o ffisE HUB EF) USB HOST #4128, SRJF&HK 2, £ 3, K4, LB HOST #5285 B pg ik ay £
o 27 “USB 2.0 MLV, 5S8R HUB BB downstream ports (1] SQ i

Note: /@) HUB downstream ports, Sz i S FLIR 1 7% #5428 —FEH] -
7% 2-JH A< R
AEE TR 1-an 20K, vk 2- AR L B 2%, R B iFALsIT A, (HE5E B @AM, B LT
H2KM ) HUB, 4% USB 2.0 HUB Al HSIC HUB.
1. NI gm i i A
JEASYRAS N bl . https:/redmine.rockchip.com.cn/documents/112
2. PAT I B AS
B G PR A B AT AT SO linux-eye 35 T2 R G017 data B3R, FF $UTdr 4

chmod 777 linux-eye

PATMHAA linux-eye, 2RJE, WIEHARSER, MANMKGL, SHEWT:

[root@hari LinuxEyel# ./linuxEye


af://n696
https://redmine.rockchip.com.cn/documents/112

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 (FRFA 44 auB,  MHER
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 'gq' to quit: 2 (FE/RMKHUBHIFE 2N port)
LinuxEye - Start testing port 2 of device 10 on bus 1
Type 'q' to stop the test: g C(EHMREA)

[root@hari LinuxEye]#

3. USB 3.0 Compliance Test

USB 3.0 &XUS 2R 284, 7E USB 2.0 [2EAl 380 7 48 =8 (Super Speed) B 2k 43 il 2R 115 5
HIAF) 5Gbps, KH ANSI8b/10b s, X T TAE, SRSCRBSEKEL 3 K. WFE 18 £t
AU USB3.0 )AL 2R 2840

Type-A Connector

USE 3.0 Device

USE 2.0 signalg y y
[ ot B
GHD GHD
S5TX+ SSRX+
S5TX- SSRX-
S5RN+
SERX-

& 18 USB 3.0 28444

3.1 USB 3.0 #Frig A myE

o —BUMEASHE AN AE — i 1 R v AT
— B 3 e AE IR T AT R I 5% 225 ) T 346 S 0 195
Host: 3 KHLZi+5 3~ &L
Device: 3 KHZi+11 E~fEL

o TX PR AV ALEIE RN 4 S SEMUR AN


af://n719
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o WEHET 10e-12 RS DI, RIATI
WY 10MHz, 20MHz 1 33MHz — 01 Pj 40 s

o JRACPETEAEN CTLE $Mid%, FEXIMT8% n M AR A S % T 5Gbps MG 52K
ZiA1 PCB A& LLE A vl BEIR st sk AT 17, Bt A USB 3.0 fRE 42 ic i A B = e it CTLE(ESE
() 2 Ak JA0 1467 ) T E LA 2 e SRARE o Fir DASUAR NS 7= e 285 RO B A 1 22 B8 S RF CTLE A REAS IS
4k

o Device Fu iR EIE AR AEDRHEA 145mVp-p
e Host #ieui IR EIE B2 AR 180mVpp

USB 3.0 A PERENA 2> R IE(E 5 WA (Tx). B WA FR 3l X (Rx Tolerance Compliance Test) U
e LR B s (1

3.2 USB 3.0 Tx Compliance Test

3.2.1 USB 3.0 Tx MR E R

FEBEAT A SR, BRI R & R 2 B AS AY,  SEIN R 28 IS R HEAT IR B o, EAE
SRR, BLEh. FHEIER L EF/RREENTE . USB3.0 £ 5008 il 24 (145 56 5 LLRT USB2.0 [
RTIFEEB KA .

B4, BT USB3.0 SuperSpeed HI{E 5 H K IAE] 5Gbps, RS HIREE /N, FILMR+ 7 2E12GHz
DA by B8 (R R 3, TR B3 I8 28 1) A e 75 S I AT e ORAE HE ff 1 DU

Fik, USB 3.0 RiksmilliR, A& HRAEEER DUT, Hog R g — B @8 ( Compliance
Channel)” A, —EVEIBIE RN PCB EL A LIRS 5 (5207, % T HOST Mk, ERHUKIZE 3m
K8 +5 Je5f PCB ELIFENT; X T Device I, EALIAIZ 3m KL+ 11 3£~ PCB AELL 15
M, USB3.0 MIMSHETE B & LA S SHOCAF I AR At — Svbid i kiR . 78 JOE Bl 2 sl e B B
P DUT, SRJa FRIER 0 S ZHUR AR UM EIE . A& 19 Tx AR, TP1 s 43 i)
M s

Refarence J Reference L[|
Test Channel T Cable n

Measurement -

Tool —

19 USB 3.0 Tx JlliztAs 7
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[a—— Minimurn Eye Widlh —

Diflerantial Vollage, my

1
100 120

Time, ps

140

Table 6-12. Normative Transmitter Eye Mask at Test Point TP1

Signal Characteristic | Minimal | Nominal Maximum | Units Note
Eye Height 100 1200 i 2.4

V'] 0.43 u 123
R 023 w 1235
T 066 w 123

20 USB 3.0 Tx TR R EE sk

Table 6-10. Transmitter Normative Electrical Parameters

Symbaol Parameter 5.0GTis Units |Comments
ul Uit Intenval 199 94 (min} ps The specified U1 is equivalent 1o a tolerance of
200.06 (max) £300 ppm for each device. Period does not account
for SSC induced varlations.

VreoFree Differential p-p 0.8 (minj ) Mominal is 1V p-p
Tx voltage SWing |4 5 (may)

WroFFRRLOW Low-Poswer 0.4 (minj L) Refer to Section 6.7.2. There is no de-emphasis
Diflerental p-p |4 3 max) requirement in this mode. De-emphasts |s
Tx voltage swing implementation specific for this mode.

WreoERana Tx de-emphasis 3.0 (min) dB Mominal i5 3.5 dB

4.0 (max)

21 USB 3.0 Tx i F/ S S B8R

3.2.2 USB 3.0 Tx JUiX T H

o LFPS(T¥i)
o SSC(T¥)

o Tx(im/zyi) : RE: Tj, Rj, Djs M&E;
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= O 5G Trarmmither Low Freguency Penodic Sgnaling Tests

[#] O 5G Trarsmitter S5C Tests

[ [ O 56 Tramsmitter Eye Short Channel Tests (USB-IF SigTest)(Short Channed CTLE On)
|l 56 Trarmmitter Eye Far End (TP1) Tests (USB-IF SgTest)CTLE On)

22 Agilent USB 3.0 Tx {2 17
3.2.3 USB 3.0 Tx J i =

R4 USB 3.0 spec &, USB 3.0 #il #5223 A4 x(Compliance Mode), 7 feFF4f USB 3.0 Tx
5 SR, Wikl 23 FioR, 7E Polling BB IIZE — A LFPS timeout/5, %1l 285t 2> M Polling. LFPS

1B i ] Compliance Mode

Polling

|

Frsl LFPS o ——

Tisnescet /F Exit to
Polling LFPS *{ Compliance Made PING LFPS
7 W "m.______ I
/ — . v Toggles CMM
|,-' ands hake [Parigharal Dwsion OMLY)
/ ¥ Direstod (D5 Porl DHLY)
et LFPS Timacuts, \
INLY or Mub US PORT) P R
' WRQREQ  ——\ ﬁ"\.

23 USB 3.0 # A\ Compliance Mode i/

3.2.4 USB 3.0 Tx MR FF 15

Agilent USB 3.0 Tx #ll iX &

XFF USB 3.0 Tx /5 5 IR, Agilent #EFE{HH 90000 R A7k 2e(FR 4L RiA 13GHz 145 58), B L EZ)
B — SRR A U7243A AR 2 B U7242A K585 USB 3.0 FHYE R 1 2 126 i R 3630


af://n763
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FHBDS091304A

&
T

]

EUREEN EEOE mEmogom |

N | Cpoigurn | Cova S Torm | Bpnim | e |

ks
-
a

L _mem
S| SR

ieisieier

- {itDevice i,

i EE: DS091204A X1
e B U7242A X1

— R E: U7243A X1
BNC to 3.5mmi¥%#3k: X3
SMA Cable: X3

bhwh=

25 Agilent USB 3.0 Tx i 32 B U7242

IE4h, Agilent 42 7 USB 3.1 Genl Type-C WA R N7015A, 41~ & 26, A T-HA USB 3.0/3.1 Type-
CHENPME S EEM, MRS U7T242A KE—. Type-C MK B BAR(E 75, 1S5 30
{Keysight N7015A-16A Type-C Test Kit) -



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

K 26 Agilent USB 3.0 Type-C {32 H N7015A

Tektronix USB 3.0 Tx MR E 4

Tektronix [t Tx MiiZER R Z B WK 27 B, Tektronix USB 3.0 KSALINE GATH USB-Tx) &H T
DPO/MSO70000 R 574, 4L T H3) USB 3.0 KAFHUE R TT &

BN T 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

CI0-CT L Togsling using (willossope ALY suipat

Oscilloscope

iched 5144 Pai
gt Paws

—

27 Tektronix USB 3.0 Tx A= 2 &

3.2.5 USB 3.0 Device Tx JI X454

QNS FEDR USB 3.0 Device Tx B, 75 ZH N4, {ER &N T il % CP1 test pattern. FfH, 2
PR IR R P R R, 7R P 88 58 H UK CP1 test pattern B, %I Device fll ik 4. 5
], 7] HE< S 2 CPO test pattern B, CP1 test pattern iR -7 7 .

%% 6 USB 3.0 Device Tx Ml ik 4

B R AR 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: 14 > USB 3.0 Device 1~ ZEHg A M i 5, FEATLLE SIHA Tx Wi, 76 IrayH g

RK1808/RK3228H/RK3328 Mifair <, HHIZR T F2)f %k CPI test pattern. FHAELH . 41
RK3399/RK3568/RK3588, I/%;E%/TDewce Tx i<

3.2.6 USB 3.0 Device Tx Mk 51

ARSCRY B B A Agilent 90000 RN #R(E S DS091204A FIilikde H U7242A)(1) USB 3.0
Device Tx MR 7%, R f# F2 Tektronix 8{# LeCroy HIzRi#s, & HATHE Tektronix 1 LeCroy B
J7 KA E T
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3.2.6.1 USB 3.0 Device Tx ik 7 & 2

o i USB 3.0 Device Tx i, 1H4ER 6, LTS T ERAN K12,

ARA A D A&, D0 R BRI A 3R 1D PR AR, #5451 Device USB

PO B, USB 3.0 =i #8522 B 30k A\ Compliance mode.

WUR T EE AN A2, 542 R i 28 M A s I A B R A D) Device USB
FERZIMRF E, USB 3.0 #2353\ Compliance mode. #AJ5, FE/nias 3 H iR CP1

test pattern B, T4 Device ik 4.

o iR USB 3.0 Device Tx i, VBus 5V ANGe H At H, FH N4 52 USB 3.0 3 H 8% Tk

Compliance mode.

VBus )4t 75 Z IR H U7242A 1245, wTLUELE USB 28452 EL i USB fit i O 57R % 2%

5# PC It USB I3&EH:, L8 VBus 5V [FfEH .

3.2.6.2 USB 3.0 Device Tx ik 2 B

L AR g i B

'Eumqnwm* E=REER "
Filg View Took Help
De B = 5 si 1
GetUp | select Tests | Condgure | Conrect | Aun Tests | Automation | Resuts | Hisl Report |
m Bi;;__-""\‘_‘ Taul Poist Tent Informaton
.-/c Chavics % | W TuFerEnd(TP1) [ Debeg Mode Refenamce Clock
[ '| -
~
| r::u ﬁ " Radic Friendy S5C
i \r Hul-Dowes ii'. . ﬁj‘ﬁ{? L['J r’n :F ™ Clean Clock
; T, AT e tmphuie Mo
W F 56 '[EI:—J%I' i E & i
Daveoe IO ¢ _.-.J/-,_l_?_ -
' Tt et
Finture Channel Setings ¥ USE-F SigTeat
i“m & Normal Channel B ciE e
= :':’"’"E Ade for USE1. 1 (4
AUTO TI o
™ None (Hel chasnel) -
Inper Segnal Teai Hogord
Salwct input = Ui Cormants
sigral typs L magrsl
Trmnaler Funrton

28 USB 3.0 Device Tx Pk 1% & 5t

Note:

LTI AT IRA TV 2.01 5 TR AES] LT HI i A 41 V3.00.0001) » HAFBE 7742 AT
Channel Setting [ % & /7140 B s
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[ hannel Se
0w Maosrrnal Channed
T Micrell

™ Tathers

1 Mo [Hinl 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 iR F ' Channel FI115 8 7%

Channel Settings $R A% Normal Channel, B A S 4, KHHL 3m K usb cable + 5”PCB EZE 15
Mo PRI, SRR, FR R ERGE AR B (DUT) o @RI 9 usb cable XK CK
F 10cm) , FIHEFEL Far End MR fail, %1% Channel Settings E+#¢ None, B3 H /N T 10em (154
Mt

2. TN E
‘A)i%k Al USB3 Tests, AJiEFFE4# USB 3.0 Tx —Z 4R TUE .

U5B3.0 -- USB3 Device 1 *

File iew fools Help
D El '35 | & &le
SetUp Select Tests | Canfigure | Connect | Run Tests | Resuits | Htmi Report

P
= [#] O Al USB3 Tests
= ) Low Freguency Feriodic Sigraling Tests
A © LFPS Peak-Peak Cifferential Output Voltage
[F O LFRS Period (Period)
[ © LFPS Burst Width (tBurst)
- C LS Repeat Time Interval (Repeat)
A C LS Rise Tme
A © LFPS Fall Time
A C s Duty cyde
= [M T Transmitter S5C Tests
~[M O Unit Interval (with S5C)
B © s5C Deviation
A © s5C Modulation Rate
A 0 S5C Slew Rate
=[C Transmitter Eye Far End (TP1) Tests (LUSE-IF SigTest)(CTLE On)
A © Far End Random Jitter {CTLE ON)
[ C Far End Maximum Deterministic Jitter (CTLE ON)
~[M © Far End Total Jitter at BER-12 (CTLE ON)
B © Far End Tenplate Test {CTLE ON)
[/l O Ear End Peak-Peak Differential Qutout Vaoltage (CTLE ON)

Pl 30 USB 3.0 Device Tx M1 &
3. EE WK &M
# Automate Test Pattern Change % & N Auto, A& #FHERARCE BT,



File Wiew Took Help

Ow d IR

Setlp | Select Tests Configure | Connect | Aun Tests | Automaton | Resuts | Hiv Repert |
Mode: @ Compliasce  Debupg

AgtivabeRefresh Limit Set.. J Aftive: [OMicial) USB 1.0 Specification versica 1.0

B O AlUSES Tt Settmngs for: Automate Test Pattemn
@ Ao Save Wavedorn (0FF) Change
@ Sonal Check (Enable] Select a values
@ Cormection Type (Than 1,3 - Direck Connect) ( =
Automate Test Patter Change: Select
@ P i = “AUTD" to et the application
aAutomsticaly drange the DUT's test
@ Moise Redhuction EW, GHr (12.0) ) patherm using Hhe ALK DT of fre
@ Measurement Threshoid [ +25mi Oy - 250) Select MANLML" o

- Trangmeter Low Fréguency Penedic Sgrising Tests
@ LFP5 Trigger Lewel [100.0mi)
@ [achiss 138 LFPS Burad [Ves)
E- O Transmiter SSC Tests
@ Mesurement Trend Smoothing Pors (1117 (out-off, Bc = 59820

osollasmpe.
marually dhange the DUT's test pathem

31 USB 3.0 Device Tx Wi 2t B
4. EBNP R RAMAGN USB % &
PR B R R AT RE, I FIEFT R . VBus 5V It EiER:,

sttt o ettt e R R L R e ]
18 tests will  |Emsure correct polarity:

b run

3 diffarest & ey

oasicel Cosnect S5TX+ to Channe] 1
seups will

be used. o Comect S5TX- to Channel 3
Tha first:

setup =

shawn.

Pellowthese Conmection DMagram

insirucicns
to start

Leiling SETH-

5V Suppiy

32 USB 3.0 Device Tx Mi{iEZERE K
5. JF 48 Tx MR
SRR, H AR LFPS (3 E 771k



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

eh-Peak Drfleserdial Duipnd Voliag

HEas ST HE T Y
FELFPSH i,

33 LFPS JiR 5
Note: {7 LEPS Wi fi, ZSEH77F USB3.0 AP, RIGiidi“OK”, A EHEZFHA,

e Costrad Setup Trigosr Measure Anakyze  UtIRE e 3 May 2012 1240 PM

1.7~ 2% i

a2 i =l NN T T

-
I

il ] i Ig- .
BEEEE

L
{Lal3)

34 USB 3.0 Device Tx LFPS &3

5.2. LFPS MIA5E s, TR SSC Ml B LB IR R EBURpeas . Je BN 4%



n Chirgs Phaal Connttoniep s i [ (s s Lo T

I e w ot phyacal commachor o 2ok 0 rearnd. Flemoe follor iz rlrchon bedow i 20 s (Noar Ead T1asamsies Epe] Vi
Ceomnect to USE 3.0 Devioe Under Test transmstter (SMA conmection) at TPD

Stip Notes

T the ShIA cables to the TR0 of the USH 3.0 device under Dacillicspe SMA

|—!—|—r"'...*_'_

TP

ottt 2 phave maiched SMA cables Som ascilloscope _
- 11 A 1) e A
LRSI AT X,
7f_‘ ‘I.I'Ir-l: E L-Ii
2R 4 Aux Out s

USB3 = H1ISSRX+5 I

3. 58 WO IS 2 ik T
P — ¢E§§£§é§=>
4 i Next 4 28 )=
R 2 fik
35 USB 3.0 Device Tx SSC it

5.3.SSC MAFERE, JHRIRE/FEE, AR ESoRBs . B AR 1 8%

o Commect S5TX+* to Channel 1

o Comect S5TX. to Chomed 3

“Tommect S582(+ of the test fivture o the oot panel ALTX
Cal Ot five DSOX i seipe) ol the seape. The sppbesiion will
mpcmair the besi paitem chanpng. [ the micmabon i not successhl
e provopred 10 saoually change the 6 paen

A thenge in e physical connecaon of Selg s regured. Flaase Rllow the mnstiucions. bekow i seusdor (Far End Trsnsmier Eyel View
Scope

1 Comnect rwo phase-maiched ShIA cables 1o the recehver
Ensare comect polanty

& Compect 851X+ to Channel 1
» Commect 55TX- fo Channe 3

3. Connect S5RX 4 of the test ficture to the front pansl ALY OUT (or Cal Ot for DS0X series soope) of the scope. The application
will mAomate the test pattern changmg. I the auiomation = nol successful vou vl be proampied o memally changs the te=t patiern

Connection DNagram

AE—— Lt
EETE

i R . .

SR Test Channal L} Cable LU

SETH+ '
| \, Comaknss Chpsnel )_‘-
. Paramatars =
fossCME LT Rl o ETER A T 588,
' FiEE e SR 1d g HE = Channel Settings
I
S Supsly

Wk BNt
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M:-‘lrg r Thrasholds

Waming |< 2%

Crifical < 0 %
# # Worst L
Pass Falled (Trials Test Hame Worst Actual Margin Pass Limits
0 2 .- Hage =E L BET.4 my 24.4 % 3000 my <= WALUE <= 1.2000
0 2 GG LFPS Period (tPeriod) 416532 ns 271 % 200000 ns == VALUE <= 100.0000 ns
0 2 5G LFPS Burst Widih (iBwrst 0304 na 2.4 % 6000 ns <= VALUE <= 14000 ps
0 2 : i 100303 ps 406 % 5.0000 ps <= VALUE <= 14,0000 ps
0 2 I;:[-Z- LFPS Risa Tima 320.2 ps 92.0 % WVALLUIE <= 4 0000 ns
L £ &G LFPS Fall Time 3264 ps 91.8 % WVALUE == 4.0000 ns
0 ] 56 LFPS Duly cvche 51.3530 %  |43.2 % 40,0000 % <= VALUE <= 60.0000 %
0 2 S0 LFPS AC Common Mode Vollsge 42 6 my 574 % WVALLIE == 1000 my
=6.014T . 5 = W =,
0 1 oG TSSC-Freg-Dev-idin h:x:-]| 2 17.8 % :T:ﬂ??x‘: kppm VALUE 3700000
0 1 |56 TSSC-Freg-Dev-) 25.001 ppm  |45.8 % ;gECMi“DW <= VALUE <= T55CMax
0 i 5G S5C Modulation Rate 31500550 50,0 % 30000000 kHz <= VALUE <= 33,000000
kHz kHz
0 1 56 SSC Sww Rabi 5,350 ms 26.5 % WVALLIE <= 10,000 ms
L 1 50 Shorl Channel Random Jilber 70 miLi 546 %% VALUE == 230 mUl
0 1 I 221 mul HE6 Y WALLUE == 430 mUl
0 1 156G Sharl Channel Todal Jitlar al BER=12 291 miy 55.9 % NWALLUE == 860 mUl
0 1 50 Short Channel Template Test 0000 100.0 % WVALLIE = 0,000
0 1 5G Short Chiannel Differential Output Voltage [166.3 mV 6,0 % 100.0 m\ == VALUE == 1,2000 V
0 1 56 Far End Bandom Juber (CTLE O 69 mil 700 % VALLIE <= 230 mild)
0 1 STLE ON) 211 mlJ] 50.9 % WVALUE <= 430 mU|
0 1 GG Far End Total Jitter at BER=12 (CTLE ON) [280 mUll 57.6 % WALUE <= 660 mUI
0 1 5G Far End Template Test (CTLE ON) 0.000 100.0 % WVALLIE = 0,000
= M antia s g (0T 2 f - ; i e o= 000
1 1 m M7 mV 1.2 % 100.0 m <= VAl LIE <= 12000 WV
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Trial 2
Trial 2: Burst Width Screen Captune

EyRigh 1 Jepday, March 2§, J01€ §:58:32 AM

l"f.ﬁﬂf_flﬂf.r'_-‘r.-l‘rlf.-f.*rlwr.ilrﬁ

I T P S I Y N T T Y N T T R T AR VYR Y Y

Triall 1

38 USB 3.0 Device Tx LFPS Burst Width




39 USB 3.0 Device Tx LFPS Repeat Time Interval

Trial 1: Mon=Transition Eye Diagram

Trial 1: Transition Eye Diagram

st 4F Sl

40 USB 3.0 Device Tx Short Channel Eye Diagram



Trial 1: Non=Transition Eye Diagram

E 0L1-
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B v
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] i i i [ ] i i i i C i i i i
0.2 41 00 01 02 03 04 05 06 07 0B 08 10 10 1213
Lirst irbarrals
Trial 1: Transition Eve Diagram
1

Differential Signal V]

41 USB 3.0 Device Tx Far End Eye Diagram

3.2.7 USB 3.0 Host Tx JiX 44

% 7 USB 3.0 Host Tx MKk A4
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DWC3_0 OTG Host 3.0

DWC3_1 OTG Host 3.0

DWC3_2 Host 3.0

R
io -4 0xff384008 Oxc
RK1808 io -4 0xfd000430 N.A N.A
0x0a010340
i0 -4 0xff478408 Oxc
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:

o RKI808/RK3228H/RK3328 it B AT I 2 Midr &, H 15— i (A5 "O0xc”) &% T Faipk
CPI test pattern. —HIFH T, MWilhf, B4 W/(Uﬁfﬁ’//\; 1H %742 Hi 7 CPO 3¢ CPI test
pattern VJHSFEHT, 15 HANEHATHE — i (RIS "0xc”) . B, HHLEMET, HAGH
“0x0a010340" #Fir<, BT, EMHLFEF, S Kas it CPI pattern il HIEET & TR, #F
A G “Oxc” i

o io G FHE A AR ZRR A

o Linux-3.10/4.4 W Z/RAL L TF GHZ R 9770, Wi RK3399 Type-C USB, A E777%15
2 7 7I[RK3399 USB 3.0 /i /i & (#RK3399 USB 3.0 i 7] &)

3.2.8 USB 3.0 Host Tx MR 5

ASCRY E EEUL A Agilent 90000 RAIRE AR S : DSO91204A FIiliJe H U7242A)1%) USB 3.0
Device Tx WA 7%, W48 FH 1) 2 Tektronix 53 LeCroy [7Rnifi#%, 15 H AT % Tektronix Fl LeCroy B
Ji RAGHIRFE R -
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3.2.8.1 USB 3.0 Host Tx MR 7% & F

o 3K USB 3.0 #2077, #INSGHFSCFE USB 3.0 FI4M% (dn: USB 3.0 Disk) 4 ARl AT USB 3.0
B, JEEE AR & R DA USB 3.0 IS B, R DT eI M 5 R ES
“SuperSpeed”, JU Ui WK USB #2 1A] LUIEH SCHF USB 3.0 DiRg, 48 J5 F4k i USB3.0 Disk, JF
G . IR Bk Z% B B, RK3399 Type-A USB 3.0 7] A8 TiEHEAMRE R
o JFURINART, TFESMRIERFM A& USB #10, &R 7 (MR a4, FHo AN IR dr
A, HIFEAINAR, A fefii R USB 3.0 24 2% #E A\ Host Tx A 2 ;
o FRMNAM USB £ 1) VBUS T EXTAMarH Sv b, il 2 U7242A WIATZE 5V x5
Device Tx MRIA U4 )
o MEAVFEH, Type-A #: O Type-C B D AWK iy & W FE AR, BAES%E S
P IR

3.2.8.2 USB 3.0 Host Tx & 35 B

1. % B B AR AE . USB 3.0 Host Tx MR FE A, -3 8% 09 5 sh AL AR 1% B 5 USB 3.0
Device Tx 258, A L EH AL I BE B 15 S 2 USB 3.0 Device Tx MUD B RIBE, X BEA
IR

2. SR e B — o i B B R Ay, R T B 53 4 — o B A S B B B A W ¥ & 9 USB 3.0
Host 1 ;

3. WERP I USB 3.0 11 LFPS MTN, IR e =Wk B 5 #5010 1) USB 3.0 Host #2111
PR 2 5

4. FRAB AL -6 A1 USB 411, #5# 7 USB 3.0 Host Tx ik #r 4

5. MR USB #2108 Type-A, NZeH N3 4 (IR Ay 4, FRERINR 2 5 56501 USB 3.0
PO,

WM USB #2118 Type-C, WI5EIESE Type-C M Je B 545 (% USB 3.0 #2111, %5 USB 4Kzl
WA E 3V # 2 Host mode (5 4F 2~3 #), FHIADIER 4 &

6. R B 545K %) USB 3.0 Host port, U] USB 3.0 £ 24> H & #E AR
7. ARIE N LA RN, SE AT AT

3.2.9 USB 3.0 Tx Compliance mode 7 ]

e Device Tx Compliance mode £ ] /7 7%

cat /sys/kernel/debug/usb/xxxx/link state ("xxxx" FRNFFIEIT usb #2217 S 4
PR, MRIESEIFSIHS)

IR[EMEA: Compliance, 7~ A Device Tx Ml 5

 Host Tx Compliance mode &) /7%
(1) Linux-4.19 J 55 5L Py AZ RRA
3T o iy 413 USB 3.0 xHCI 1l 85 (1) 27 /7 #% PORTSC, bit[8:5] Port Link State (PLS) , 415
PORTSC.PLS = 10(+ ki), NZIR Device L4 4L T Compliance mode. /N[FI: )}, PORTSC 7 /7 4%
FIFEHIETTREAR R, H A TRM, 2747 28 iR F2 HhUhE [ 52 9 0x430.
Eblil, RK3399 USB 3.0 Host0 [¥) PORTSC 75 7 a5 il A 0xfe800430 , USB 3.0 Hostl ] PORTSC 7F
E28 bkl 0xfe900430.

(2) Linux-5.10 2 58 (1) N AZ AR A
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Linux-5.10 & 5 35 f W AZIRASFR AL T portse™ i &, AT BATE N7 8 B W Hb 25 8 Host Tx Compliance
mode FPRAS, T AEERUF

cat sys/kernel/debug/usb/xhci/xxxx/ports/port02/portsc ("xxxx" FaMFMRA xHCI
P R AR, ARSI S HHED

IREMEA: Link:Compliance mode, 7~ CLiE A\ Host Tx J{{B =

3.3 USB 3.0 Rx Compliance Test

USB 3.0 Rx BJHAMEREMN, FRATFR 2 NHE R 2 25 BRI (Receiver Jitter Tolerance Test), it 72
H, ARERMNEM PIRG4S, HEEEFNERIAEE, USB 3.0 &Hl S e 2RI 5, &8
zh3k ALoopback mode, 45347 Rx Mlik. BT USB 3.0 Rx MR IR @ LB E 2L, I HAFRE
2%, MBS BAT AN, BT DA SCRYBAT $2 68 Rx BIVELIIAR 5%, i8S MRS 28 R E B .

AR T L Bt N Loopback mode HIJEEE, PLRAfNIHEN Loopback mode 17575
3.3.1 USB 3.0 Rx 3K /7 ¥

o HEA Loopback mode HiifE

USB 3.0 # | #87£ link training /] Polling.Configuration [/ B, 1 SAG I 2R A% 28 & 3% 1 T2 pattern
Loopback bit fi7, #t<: HzhALE USB 3.0 PHY i A Loopback mode. 41 42 fiir.

Host/Device Training Sequence

(r = 3 P _\‘
H oS t YA . 1 i g

Test i

\Instrument Y,

LFPS TSEQ T3
handshake ftransmitted received

warm resel  termination
de-asserl detected

P 42 USB 3.0 # A Loopback mode i %

e Receiver Jitter Tolerance Test

BRI B R B AR 7k, 1555 3R Electrical Compliance Test Specification for SuperSpeed USB

Rev. 1.0a

TD.1.5 Receiver Jitter Tolerance Test & 77 140U B T $2NFl 8 25 2 B0 1 .
3.3.2 USB 3.0 Rx Loopback mode % ]

 Device Rx Loopback mode £ /%

cat /sys/kernel/debug/usb/xxxx/link state ("xxxx" R ush $2 5 810 S 44
PR, ARAE ST 115D

MR [EMEA: Loopback, #7n ik Device Rx Ml i
o Host Rx Loopback mode & /7%
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(1) Linux-4.19 J2 58 5[ N AZ AR AR

BT o #4132 USB 3.0 xHCI il 8% () %7 /7 #% PORTSC, bit[8:5] Port Link State (PLS) , 1%
PORTSC.PLS = 11(-+#t#l), WZFERCOLALT Loopback mode. AN[Flits F, PORTSC A A7 7% HFE Hudik
AR, WA TRM, 2747 a8 R A% Uik [ 2 24 0x430.,

Ebdrr, RK3399 USB 3.0 HostO [¥) PORTSC 77728k Y 0xfe800430 , USB 3.0 Hostl [¥] PORTSC %
8L 0x£e900430.

(2) Linux-5.10 J 58T (¥ Y AZ RRAS

Linux-5.10 & 58T I P AZ IR AL 1 portse ™ i, AT AR N 77 {d B £5 ) Host Rx Loopback mode
FPIRES, 15 AU AR T

cat sys/kernel/debug/usb/xhci/xxxx/ports/port02/portsc ("xxxx" FRFFMHKH xHCI
AR AR, RIEILNE G EE)D

IREMEN: Link:Test mode, 7~ Wik A\ Host Rx MR 2
3.4 USB 3.0 Compliance Test ¥ I, 1] &5 K fi# ¥k 7 1%

3.4.1 USB 3.0 Device Tx J& %3k N IR A% 2 K 1) R

IEFAESL T, USB 3.0 Device A% 24 A4, #inl LA DN Tx A a0 R ek A
A, BB VBUS HIH K. %08 USB 3.0 Device Tx Compliance test [J#3E, USB 3.0 Device
VBUS 5V REeE b, #5004 S50 USB 3.0 %l #8102 H 2hi#E N Compliance mode. VBUS (1)}t HL 4 20
FA e B, FT LIS USB 4l ik 32 1) USB it 1 5R 3 8y 83 PC 1) USB H&EHz, SLl
VBUS 5V ffitH.

3.4.2 RK3399 USB 3.0 Ui ] &5

1. RK3399 Type-A USB 3.0 Host FiE#E N Tx Ml X
A RK3399 Type-A USB 3.0 Host I, T EHI0—ANE PR, RIENNART, 6% USB 3.0 Disk #fi A ff
AR USB 3.0 #:11, VE4HER(E WUSB 3.0 Host Tx |1t /7 7/ —— USB 3.0 Host Tx I i7E & F 5,
F0, Type-A USB 3.0 A] g Tk HE AR
BT LR, b nr DU IS SR R . BT iR, BER DTS A usbdrd_dwe3_0
usbdrd_dwe3_1 5 S JE

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

2. RK3399 Type-C USB 3.0 Host FEiZE#E N Tx Ml

IEH N, RK3399 Type-C USB 3.0 Host R #EZ#USB 3.0 Host Tx MlG{U7 7%, SR PABEAN Tx it
R, AR TEEEREN Tx MRAE R, @EIAR VBus (LT, 1158 VBus NHE L, WRtS S0
RN Tx MR A R g R 77 72
J7i% 1 ¥ VBus fEHECE BT TR, ENERAARHE 5V, 246 Type-C ¥ Type-A 28
i, At 5V
J7i%2: % DTS XFM.H dr_mode J& 4 FC B 4 "host";

3. RK3399 Type-A USB 3.0 Host JGi%#E A\ Rx Loopback mode
WM Type-A USB3.0 #2111, A4 MIAAT, Zeks USB 3.0 Disk i Af#ll ) USB 3.0 #2
A, FiEidE$ O log #ih AT LLR A “SuperSpeed”, Fz~illia[E 4 v] LLIE S 32 #F USB3.0, SREHRH
USB 3.0 Disk, FFUAlliR. Wi sh/i%5 98, RK3399 Type-A USB3.0 Al i %k A\ Loopback

mode.
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4. RK3399 & Linux-3.10/4.4 W% USB 3.0 Host Tx 175 1%
T fUEH T RK3399 )7
1. RK3399 “F& Linux-3.10/5-# Linux-4.4 hRA
Type-CO USB IE[H:
echo test u3 > /sys/kernel/debug/usb@fe800000/host testmode
Type-CO USB Jx [ :
echo test flip u3 > /sys/kernel/debug/usb@fe800000/host testmode
Type-C1 USB 1L
echo test u3 > /sys/kernel/debug/usb@fe900000/host testmode
Type-C1 USB % Hi:
echo test flip u3 > /sys/kernel/debug/usb@fe900000/host testmode
2. RK3399 *F" & ##fi Linux-4.4 it A

Type-C0O USB 1E[Hi:
echo test u3 > /sys/devices/platform/usb0/host testmode
Type-C0 USB % Jfii:
echo test flip u3 > /sys/devices/platform/usb0/host testmode
Type-C1 USB IEH:
echo test u3 > /sys/devices/platform/usbl/host testmode
Type-C1 USB Jx [fi:
echo test flip u3 > /sys/devices/platform/usbl/host testmode

AT I R4, B USB 22 ik NI

cat /sys/kernel/debug/usb3 FHil# 11 fi/host testmode

AEINOERE S

U2: test_packet // means that U2 in test mode

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

(ISR A2 U3: UNKNOWN, Fr USB B #E NI 2K)

3.4.3 RK1808 USB 3.0 JUli=, ja] &5

1. RK1808 Type-A USB 3.0 Host Joi%#E A\ Rx Loopback mode
B MU, disable hub autosuspend BhfE, 1B SH T

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 28 /* Default delay value,

+static int usb autosuspend delay = -1; /* Default delay value,
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3.4.4 RK3588 USB 3.0 JUli=, ja] &3

RK3588 USB 3.0 ) Tx/Rx ik, FEF Linux-5.10 W%, FE ST

1. M3 Type-CO 2 11 USB 3.0 Device mode i, 75 2256 ¢ P45 il #5 /¥ autosuspend ZhEE, 41 :
echo on > /sys/devices/platform/usbdrd3 0/£c000000.usb/power/control

2. MK Type-C #2111 USB 3.0 Host mode B, 752 J6i%EH: Type-C MIiAJE A 5401 USB 3.0 £ 11,
&5 USB UKl E )1 #: 3] Host mode (554F 2~3 #), , FHHiiAZK 7 If) Host Mk an 4.

3. 138 USB 3.0 Rx THAERS, WS TEEEFNHEN loopback mode, 75 E & DTS ) DWC3 £ il 25 At
&, ¥n

snps,dis_u3 susphy quirk;
4. i\ Type-C0 USB 3.0 Device mode Tx i3t AP 1) 12
cat /sys/kernel/debug/usb/£fc000000.usb/link state
RIAME N: Compliance, Rz~ LA Device Tx MR
5. ik Type-CO USB 3.0 Device mode Rx i3 A JU A% 2 /) 77 v2:
cat /sys/kernel/debug/usb/£fc000000.usb/link state
RIFME N: Loopback, F~hiEA Device Rx P
6. ffiiA USB 3.0 Host mode Tx #F N2 ) 7772
LA Type-C1 USB 3.0 Host }f:
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc
iRIAE A: Link:Compliance mode, 7~ 283k Host Tx M2
7. ik USB 3.0 Host mode Rx i N 31 77 12
LA Type-C1 USB 3.0 Host A
cat sys/kernel/debug/usb/xhci/xhci-hcd.8.auto/ports/port02/portsc

IR[EEN: Link:Test mode, 7~ 2 Host Rx MR =

4. USB 3.0 HUB Compliance Test

USB3.0 HUB [#J Compliance test f43% T upstream ports 1 downstream ports, {HSZFrM A, AT R
MAA$E HE25 F P A8 A 1) downstream ports.  [AlIt, AR SCRY R 24 Tl USB3.0 HUB downstream ports [
Compliance test JMR /512

i ULIY USB3.0 HUB & /815 F 24 GL352x &%, VL812. VL813. USB5734. RTS5411. CYPRESS
HX3 £7%1%. 5 USB2.0 HUB UM ¥ AN, Rockehip “F- 4 ) USB3.0 HUB Compliance Test - figfii ]
JEI AR T 1
1. NG PR A .
JHASIEAS Ntk https:/redmine.rockchip.com.cn/documents/112
2. PAT I A «
PL RK3399 ~F &l GL3523 HUB Jyfsil, liatb %40k -
(1) 18 Fadb push A £] Android & 4t

adb push C:\Users\user\Desktop\linux-eye /data
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(2) 1824 linux-eye HIFLFR

root@rk3399:/data # chmod 777 linux-eye

(3) ATHIAS, 5 E USB3 HUB port #E AR 2
(3.1) #R4f kernel log i & fi7 Il ¥ USB3.0 HUB 15 &

[ 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

[ 139.445763

[ 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
[

[

[

] usb 6-1: Product: USB3.0 Hub
]
]
]
139.465861] hub 6-1:1.0: 4 ports detected
]
]
0

usb 6-1: Manufacturer: GenesysLogic

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=
[ 139.589950]
[ 139.589975] usb 5-1: Manufacturer: GenesysLogic
[ 139.607244] hub 5-1:1.0: USB hub found
[ 139.609146] hub 5-1:1.0: 4 ports detected

usb 5-1: Product: USB2.0 Hub

(3.2) PAT M 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 'g' to quit: 0 A0, Rk
super-speed)
is open

is open

Sw N

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

Please enter [1 ~ 4] to select a port or 'q' to quit: 1 U#iALl, R
USB3 HUB portl, WHRMKport2, WHIA2, DA

device file /dev/bus/usb/006/002 opened successfully

Port (1) Status: 02A0
LinuxEye - Start testing port 1 of device 2 on bus 6 FE D
Type 'q' to stop the test: g GRS, HiNg,

BHD

(3.3) EE Fd P, MK USB3.0 HUB downstream ports

5. Rockchip USB SQ Tool
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Rockchip USB SQ Tool /& Rockchip Hffft) USB PHY 1555281 T E, 7 PASZE: USB 5 5 il 4
A USB PHY {55 Mz &%, AT LIRYE PHY Tuning HIZ5R, H3hE RO RN PHY HX2EHQ
fih. T USB SQ Tool HITE4HBEH], EZ% M (Rockehip_Introduction_ USB_SQ_Tool CN) .

USB SQ Tool F#khdik: https://redmine.rockchip.com.cn/documents/113

6. 2% Y

{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)

A G o A
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