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» ¥ O BETHESEE
. B Tiras
VO BE TR et
Bl TirRikE
AR T shet A
A PakEE THT

O MLREE ’
>
>
»

VBusE & (B {4t
VBusTR (B fitdh)
VBusBR SR

R

» BE: EEEONERNBAEAMBSERIETR, REMUTNENNWXIU#TEE, REFR
KA ENEE,

USB2.0 85—E/MNIX A Fit 15



S SIGLENT @

P
. BB memaE  EE e Sae

‘, i&i; E{mhﬁ}ii ;§i£1:??{§i%ﬂﬁil
w iRl {ZiR:
mmu o

C1

|

*ﬁ‘ﬁmﬂﬂ* LI.LE:. W=

JEEhiE

» EE: AMEEERURELESNHSER, E—REEETSMNUERRE, AEERE—NEFN
IHER, HNXIEAEARE L —MIHREREE BN TEBEERT.

AR

- ‘ e e A HE Em AR

USB2.0>4 #RATMEN >4.1 B F=SHA% (EL2, EL3, EL6, EL7
O &=

Scope

0 SRk % Hub Downstrean Channel
under test |

JSThiRk: A . {EFRIRSMAZ 41 JA25KIBAD+, DASEEE
B . (FALLLERINESZUSBENNI3Z , BIURESS SUSBESIRATHE(S | Powert T3
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£33
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s EREET , TENNANRER.
FEHASEWARE, BHSIRBONRLER, EFERNIRESE,
TEEBARNMNATE, ELEBAAERMBNRE, TLBANTSRYENAT, SHE
HaNEEEAAT.

LA LTI AE

~
YRR

479.297MHz 0.00% 479.76MHz < Value < 4MHz
0.07ns Info only, ref eye mask UsB2.0
0.06ns Info only, ref eye mask © moxr
-0.10ns - Info only, ref eye mask
<X HREE
EL6 (FS R : LFRiE Value > 300ps:Pass, 100ps < Value < 300ps:Waming, Value < 100ps:Fail
o : THRiE) Value > 3 100ps < Value < 3 ing, Value < 100ps:Fail | @ IRELBRE

Value < 50mV
B 0 - Fail Num = 0
H75:EOPFEAE

S

00 200n: 250mv
20.0kpts 10.0G! 3 BT

i R e tn o -
q
i ! 1.-“,41“..11‘.‘.,......, WACHRRTR RIS RER RO SERRYRUNGRYEL|E R S S
s1 ysezo OGO GOOGOOREREBARE BERERRERDEEE f BEBRABICE

LoE-3

600ns  200n: 250mV  19:17:04
20.0kpts 10.0G:! 3 SiP

200mV,
0.00V.
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53 REEMIRE

Rl "REEMIRE" , EABXNNAER, EFREXLE, "TRRE" TLURREFEERIR
MR, "NHER" PEFERENERZ, RE "“RKRE" BUEREVRER.

ER RER HTMLABXE, SER— I3RS HTML X4, EER, TELEREEEE, H
FEREER—BET.

!5 sIGLENT®

RER  FEER X EZEm

WHRELEMEVEERNFER, HPEGIFAGERANERE, FAGEREEE—T
BXNENRREE,

{5 siGLENT®

USB Compliance Test Reoprt

Overall Result: Pass

Summary
VAL(MIN} VALMAX) MARCIN
ViHzZ Iz S

EOP Width

S0 R0 A A1 1 ARRE 11O 0 0 i o om 8 g e g g g
i 1 4
Ll T R R SRR A SRR AR SRS SRR RN RN RN, sew

st ysze OO o IBEEEBEOEE

IEEOEEEECEEREEDBHERRHICH
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6 USB IFEFMNBRE

USB IF {234+ 3Bt 1T USB 2.0 BS—EMENIR,

» USBET20: USBIF EAFMIES

SSRENT, PEER

Tt https://www.usb.org/document-library/usbet20

» USBHSET: USB High-speed Electrical Test Tool B9485, USB IF i2tHEC B4,

FUREEAVHEN, K8, #HE. L.

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

USBHSET &R Windows7 #1 Windows7 £ kR, LR, MZFH Windows By “HAFPIKFE
", EEBEFHR > ZREER > BRPEPSRERE > BHPEKFR > EXAPKPEZRENRE

IR, TERREXNRKRIMBREES

REA "MABH" , _E "HBE" , ARERITEN.

O i R

P AINENFA AT BV ESEsEE
Bt A AT I A R BRI R

sl
-~ HL TSRS SR
*» RS ST ENERT RN
- - * FEH T Windows 25
e 0 7==
MoAEA]

[T

ER: £ USBHSET {48, HEME USB EARBEWAER, HINRNRERTEEEEA,

USBHSET WERBEWN TR, EMIRHIER
ERRNTH, BEUTMIEEE,

https://www.usb.org/sites/default/files/HSETT Instruction 0 4 1.pdf

HRE,

&5, TN=MEE, XFERRS
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3 xHCIHS Electrical Test Tool [
Select Type Of Test Select Host Controller For Usze In Testing
PLl bus 1, device 0. function 0 4 Potts —— Host Controller Selection

Test Type Selection Box

Begin testing ——»E Ba |

i%1F “Host Controller/System” , mifF “Test” HRHEBFANENMIXFER,

xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Host Port Control
Device Selection Box NONE Port Contral Port Host Port Command
WID 012109, PID 02750, Address 1. Port 2 MNDNE Ll ‘1 }4—— Menu and Port Number

Selection

Status Window |

Re-enumerate Bus and

Refresh Device Selection — I

Box

LOWNSIream Uevice L Downstream Device Control T
Command Menu | | [NONE ~|[n

|- Execute Selected Test

- Close window and return
Return To Main to Main Menu

FHEHRERM TR ENRFI R SR ZEHROREHANBINILRA L, MMRixO
THFREFRL THXBPERELNG S, M FREONN, APELFUEEENKONKAS,

SIS REFE X, BEIIWE PIDVID, MIEEIEIFIEDIEFEEZENIRE, AE R E‘EXECUTE”,
ERAREEE, BRBEREM, BAREHATE “"Enumerate Bus” ,

» USB Implementers Forum M52t USB 2.0 AR AR, BRIEUTHILLESE,

https://www.usb.org/documents
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7 EMH

#17 USB 2.0 EHEXMIRE, HRFEMATR, EHEE SDS7000A —EUENIHERM .

7.1 ®BETHESHEE (EL_2, EL_3, EL_6, EL_7)

711 RSB
7.1.1.1 MR EE

Host under 1
test

Scope

| Channel || USB |

A. ERRREEN SMA £40% J41, J42 5BER D+, D-FEEHEIE,
B. J43 hERARFUEAN,

C. "EBEmld” =8dsE "BsilR” &, #ANKFAE, SBUER HSETT REAEER
FERIEE, HEMANE HSETT X, BRERERTAE, ERATAE, WK
ZRENS, ARE7HE, MRIREFERIRTE, REBHNE, RERETRES
vaXii

7.1.1.2 HSETT X188
HIEANE HSETT 34, BERBUTSBIRRASE,
EE2ETAE, BEMERESEIERKEE, =% "Baiuit” .
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PAT2 HSETT ViR 1ES B :

Eﬂ =HCI| Electrical Test Tosol -

—Hi-Speed — Select Host Controller For Use In Testing—
" Device

" Hub

¥ Hozt Controller/System

— SuperSpeed
" Host/Hub [J&F Parts

TEST | E =it |

A. 3TF High-speed Electrical Test Tool 3, HANEREEEE,

B. MR % [Host Controller/System], A5 mE[TEST]#HA Host Test &,

xHCI HS Electrical Test Toal - Host Test

— Select Downstream Device——————— — Host Port Contral d

Port Control Pot
|TEST_PACKET - |
Status Window | Disconmect Fotiy
E numeration Successiul

Address

~ Downztream Device Control
NONE = EXECUTE | Retur To Main |

a. Port Control B FHI3Z 8 hi&4F[TEST _PACKET], 7E Port dhii A4 M%) i O 6955
D%D
b. mIE[EXECUTE],

C. MBTERRETRE, SERFANTEAR, fRERBHIVL". MRRK[REHREK
ERESEZREERRK, FRERLRSER, NTRAEHAR,

O T —

s1 ysazo H o 016 BEEEEE PR R i BB OHEREAFBRTHOC 4E

USB2.0 BB5—E4ML B - F i 23



5 SIGLENT " r8

712 WiERSE
» EL_2: USB 2.0 BIEHIEERA 480 Mb/s £ 0.05%,
» EL_3: USB 2.0 FRENTTiHOMXRAREER 1, WikA%E TP2.,
» EL_6: USB 2.0 SEESH LAAF THIANE (10%~90%) BEAT 300ps.

» EL_7: USB 2.0 REMIAEELREERNEEEEFOEGRENEEE®R, /)NF 50mV,

D PE—— .,[‘.”,..-..,‘. e e N a4l SRS AR s AR BEA BE it

1RO TS AL | I RE N RS TRATRA N M e bbb b,

s sl 55 EEBEE i TG

24 USB2.0 85— N B~ F 4
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72 ®BETHFE2% (EL_21, EL_22, EL_23, EL_25, EL_55)

721 XS
7.2.1.1 MR EE

Host under
test Scope

Channel | USB

o
J27 2 GHz
el Probes

e D+, D-

Certified e GND
HS Device

A "ERigEA" BY,J29.J28 7752 D+ . D-ESHMIKR, “ERESRL" B, WLRE J27,

B. J33 PIBARWEAMN, J32 EA—NEN USB 2.0 INIENEEIRE.

C. "Bslid” =Bdh=E "Biilid” i, #AWLAE, SBHLER HSETT RELER
FERIVEE, EEMANE HSETT R4, BRERERRLE, E2BTAE, WoIIZE
ZRENS, ERETMAE, MRIFEFERRIREE, /T "Bilid” , REIETM

BESaH.

USB2.0 85—E/MNIX A Fit 25



S SIGLENT

7.2.1.2 HSETT REligE

72121 E—RKE
EFERNR HSETT 4, BREUTSBNIRRLE,
ERBTRE, FENRTKSBHRIKEE, &F "Bl .
PAT 2 HSETT B ES B :
“

Hi-Speed Select Host Controller For Uze In Testing
f'“

~

e

SuperSpeed
e B

TEST E =it

A. FTFF High-speed Electrical Test Tool {4, N ER S,
B. &#%[Host Controller/System], AR E[TEST]#H A Host Test &,

xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Hozt Port Control
SHohE —0 [ Port Control Part
| Vi0PID B:52376 10, Addiess 1. Port 9 | NONE S =
‘ StatusWindow [
a Enumeration Successful
Enumerate Bus d

Downstream D evice Control c Address

ID— ExECUTE | Feturn To kain

a. mik[Enumerate Bus],

b. 7£ Select Downstream Device $iEi#Midi% EZIRE .

c. & Downstream Device Control #7528 hi%E+E[SINGLE STEP GET DEV DESC],
d. mis[Execute],

C. MBEFREHRXEERIGE, D+, D-EREFEEWNTEAR, /& "Balid” . MRTKS
REBRIREASSERFVERBRA, BRERLAZTIEH, NER A EHHFA,

26 USB2.0 BS—ENXAF Fi
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72122 Frk8

EEMAOR HSETT B, BREUTSERNRTLE,
ERETRE, FEMBRERHERIFEE, /E "Biilid” .

T2 HSETT MR ES B!

#*HC| HS Electrical Test Toal - Host Test

— Select Downsgtream Device

MNOME

Enumerate Bus |

—Hogt Port Contral

Fart Contral Fart
frore o e
Statuz Window [ Dizconmect Batfy

1210200040fF 756021231

— Diownztream Device Contraol

Address

SIMGLE STEFP GET DEY DESELI ||:|

Return To Main

Step I

A. RE[SteplFix, A =E[Enumerate Bus],

B. MBRKB/KETRFGE, D+. D-ENRESEWTEAR, /& "B .

USB2.0 BS—EMNE AP F4

27
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722 MiXERsE
» EL_21: FREAEERENE, HFA 32bit B9 SYNC FF4., MikistrA/NF 32.5bit,

. — @0
4
=B
. o ® 1
WA ERANARERER AN AR (] :
S o | f Tl FA ! ‘ I | !
| - ~J
B -
use2. {SVNC=000000000000000000 0000000000000 JP=0xC3
BG1M g3 .73 C20C
10X 200mv/ 10K 200mv/| 10.0ns/ 200mV/ 10 -500ns  500ns/div FLL 250mv 1
FULL 0,00V |FULL 0.00v) 31.20s O s 100kpts  20.06Sa/s XTE Rk 2
. 3 o == . . A= N
> EL_22: HRENENNE~ELRNE, SRR TMEFEES 8bit~192bit (I8 EE,
< - & 1Al
............ o
=
) @0
b -
i 1 il
‘ "J‘M‘M' 4 | ‘\, [H,‘ ;,l p {7 ! il ...'[..*.’,‘.f"'.'.."‘ f ‘.ni‘.
| (I 4
VUJULM ULHJ l'm {' - ’ f ']l JJ Jt
= ' ! - et - f— J‘ J T TS "‘l,v'“:h\_m e
W
51 USEEOG-00 (D=00 D=1 B=00 JC-OWF4ED P . {(E0006000000000000000000000P=0x012 (EOP
EEm oo ] =] B [ o
10X 200mV/ 10X 200mV/| 50.0ns/ 200mV/ 50.0ns/ 200mV/ -B00ns. 500ns/div #FLE ZE0mY 1
FULL 000V UL 0.00V| 385.0ns 0.00V [385.0ns  0.00V. 100kpts  20.0GSa/s BKE Tbkie 2

» EL_23: FHER—mMEBAEHBFHEEEPRAA A 88bit~192bit,

28 USB2.0 B85—EUMNI B P Fi
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® 1
- v
4
=B
@A
i
¢
[
¢
f
A A catenee i .
A A qr Y A 'wJ {1 | J,»,,“_.u.;.a-,-“"l Mala j"r“"‘l‘,i,j ”I"
afifanneenr | {1 ¢ i
] I 4
‘UL fitfth SRR HE -1 f
o ; : s :
i
i
i
t
51 USBED-((00G00000000000B00000000000KP=0x20 (x0T Bx0)G0(EDP {50006536006000H00BBITDTHP=0:03 (650 B=08 1660 1601 _
t
i
¢
i

[ C2 ] £CIM <l B Bl C20C
10X 200mv/ 10X 200mv/| 50.0ns/ 200m¥/ [50.0ns/ 200mV/ -500ns  S00ns/div FLE 2850mv 1
FULL 0.00v |FULL 0.00V -102.0ns  0.00V -102.0ns  0.00V| 100kpts  20.0GSa/s [KFE mbks 2

»EL_25: |87 SOF's, FiaRIEHEE EOP %42 01111111 (Y 8bit NRZ 75, MidIEIREATF
7.5bit,

® [1q
q4 1
]
1
_ i
\' k
1)
| ! 11 4
§ Y
-
7 |l S, - =S
1
I
1
1
I
EI T — ......kEQp 4
1
|
1
I
o1 &= B Bk covc
10X 200mV/ 10X 200mV/| 5.00ns/ 200mV/ |5 00ns/ 200mvy] B00ns  500ns/div ALE 250mV 1
WL 0.00V |FULL 0.00V| 256.55ns ©0.00V [256.55ns 0.00V 100kpts  20.0GSa/s BXIT MR 2

» EL_55: FH.RXH SOF's BAFIRMH— 1N EIETHY 40bit EOP, MIXiEFRE X TF 40bit,

USB2.0 BB5—E4ML B - F i 29
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=83 5
1/8%=11.93MHz

i

1

I
| .

H 1
136.2ns 158 25 176.2ns 196%2] 26205 236,20

Bzl ms

30 USB2.0 BS5—XMNiXHF Fift
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7.3 BRETTERENE (EL_33, EL_34, EL_35)
731 Wi E
7.3.1.1 MiRHFIEREE

Host under
test Scope

Channel | USB

127
D- Cel0+

—— -

e D+, D-

Certified e GND
HS Device

A. J29. J28 7352 D+, D-ESHIIKXA.

B. J33 hEARUEMN, J32EA—PEY USB 2.0 NENSEIRE.

C. "Bu” ZBdRE "BHE" &, #ANRFE, SVLER HSETT REAEAR
FERIEE, SEANE HSETT 3, BREESRTAE, ERETAE, N
ZRENS, ERETMAE, MRIFEFERRIREE, /T "Bilid” , REIETM

BESaH.

USB2.0 BS—EMNE AP F4

31



S SIGLENT

7.3.1.2 HSETT RfligE

73121 E—XRKE
EFERNR HSETT 4, BREUTSBNIRRLE,
ERBTRE, FENRTKSBHRIKEE, &F "Bl .
PAT 2 HSETT B ES B :
“

Hi-Speed Select Host Controller For Uze In Testing
f'“

~

e

SuperSpeed
e B

TEST E =it

A. FTFF High-speed Electrical Test Tool {4, N ER S,
B. &#%[Host Controller/System], /B R E[TEST]#H A Host Test &,

xHC| HS Electrical Test Tool - Host Test

Select Downztream Device Host Port Cantral
Part Cantral Part
WIDAPID O=fif /5678, Address 1, Part 1 |NDNE j |-| j

Statug Window [
Enumeration Successful

Enumerate Bus

Downstream Device Contral

Address _
|NEINE J ID— EXECUTE | Feturm Tao Main

C. mi[Enumerate Bus],

D. MERKBXREIEKE, SERFNTEATR, /KT "BHNR" . MR RKFREHEE
BEBESERFLERRA, BRERAZTIEH, NFPRAEHFA,

32 USB2.0 BS—ENXAF Fi
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‘mm

AT T T T T T

| Mn--
Dty ivyryrveeey

B3
iiv IER

ocim i
10X 500mv/ 10X S00mY, 4.00ms 1.00ms/div IE]
200Mpts 20.0GSa/s A

/A if|
FULL 1.50V |FULL 1.50V|

73122 FKXREE
EEMBHE HSETT B4, FREN TSRO,
ERETAE, BENETRERRIENE, AT HEIUR"
TR HSETT SR/
=HCI HS Electrical Test Tool - Host Test

Hoszt Part Cantral

Part Control Part

INOME = | |
Status Window [

Enumeration Succesziul

Select Downstrean Device

VIDAPID OxffE/5678, Address 1, Port 1

Enumerate Bus

Downgtream Device Control

Address

=l

Feturn To kain

EXECUTE |

[NONE

A. B E[Enumerate Bus],

250V 1
A 2

B. MBRKBXREZNRKFE, SERFANTERR, RE "B . MRRKFREHRED

BEBESERFLERRA, BRERAZTIEH, NFPRAEHFA,

USB2.0 BS—EMNE AP F4

33
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(G
|
| 4
| | |
[:C2:) ocid IEEN ] 3 D
10X 200mV/ 10X 200mV/| 0.00s  200us/dv IEW 250mV 1
FULL  -600mV FULL  -600mY| 40.0Mpts 20.0GSa/s BKIE S 2

732 MiXERESE
» EL_33: EREBNARM K ERE, TTHOZERE 100us RAXFER K. B J K5,

@ 03 al
v A4
,,,,,,,,,,,,
]
@A
——
1.15335ms
= oo o B
10K 500mV/ (10X 50OmV/| 5.00us/ 500mV/ 5.00us/ B0DmV/ 4.00ms  1.00ms/div FIE 800mY 1
FULL 1,50V [FULL 1.50V| 1.14335ms1. 50V [1.14335ms1.50¢ 100Mpts 10.0GSa/s A THEA 20

» EL_34: TTixOAZHFHK K FFHK J 89454203189 40us~60us, AUzt o @ B & 7 IR I
J. B K BIEE.,

34 USB2.0 BES—E4ME B~ F M
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Ba hd - : -

) e

® 0 d
% H A= 49.1us H
! h 1/A%= 20.39kHz f
1 1
1 |
1 1
1 I
1 1
1 1
1 1
1 1
1 1
1 1
1 I
! !
1 |
1 !
X1=7.5515ms | !
1 1
L I
f ] 1
B ! |><> 7.6005r
; | i
s |
eim ] 73 | = P e cane
10X 500mV/ | 10X B00mY/ 10.0us/ 500mV/ [10.0us/ S00MV/ 4.00ms  1.00ms/div &F1E 2.50V 1
FULL 150V [FULL 150V 7.5760ms 1.50V |7.5760ms 1.50V 200Mpts 20.0GSa/s i FRA
@3N
v - M
t 4
100 |
0500V !
e {
= ' ' 1k I
ooV 00n 1.00 2 3.00r 4.00ms QOms. 8.0 00r L 00
®3a
4
4
B e i N—
€3 BN o AN c3 ZE B3
4.00ms  1.00ms/div m—. 250V 1

10X 500my/ lmx sonmw‘ 10.0us/ 500mV/ [10.0us/ 500m1//
7.5484ms 1.

FULL. “1.50V |FULL -1.50V, 7.5484ms 1.50V 100Mpts  10.0GSa/s A TR 2

» EL_35: E&E—1TAR JKERE, TTinAME 100us 2 500us A&iX SOF's,

USB2.0 BB5—E4ML B - F i 35
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| C1} 3 ooTv) AN o1
10X 200mV/ (10X 200mV/| 50.0us/ 200mV/
FULL  -600mV FULL  -600mV, -132.5us 600mV

132.5us 600mV

-2325us

AR 73 206
0.00s  200us/div ik 280mV 1
20.0Mpts 10.0GSa/s BKJE KR 20

36
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7.4 BETTEENKRE (EL_38EL_39, EL_41)
741 WK E
7411 MRKFEREE

Host under
test Scope

Channel | USB

127
D- Cel0+

—— -

e D+, D-

Certified e GND
HS Device

A. J29. J28 7352 D+, D-ESHIIKXA.

B. J33 hEARUEMN, J32EA—PEY USB 2.0 NENSEIRE.

C. "Bu” ZBdRE "BHE" &, #ANRFE, SVLER HSETT REAEAR
FERIEE, SEANE HSETT 3, BREESRTAE, ERETAE, N
ZRENS, ERETMAE, MRIFEFERRIREE, /T "Bilid” , REIETM

BESaH.

USB2.0 BS—EMNE AP F4

37
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7.4.1.2 HSETT REligE

74121 HEREIRE
EFERNR HSETT 4, BREUTSBNIRRLE,
ERBTRE, FENRTKSBHRIKEE, &F "Bl .
PAT 2 HSETT B ES B :
“

Hi-Speed Select Host Controller For Uze In Testing
f'“

~

e

SuperSpeed
e B

TEST E =it

A. FTFF High-speed Electrical Test Tool {4, N ER S,
B. &#%[Host Controller/System], AR E[TEST]#H A Host Test &,

xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Host Part Control b
Fort Contral Port

WID/PID 0xBe3/610, Address 1, Port 9 j |9 j
Status Window [
a Enumeration Successful
Enumerate Bus
B b Device Cantral C
owngtream Device Control Address .
NONE J ID— EXECUTE | Feturn To Main

a. RiB[Enumerate Bus],
b. Port Control J&#[SUSPEND], 7£ Port i A& &N im O 8% OS,
c. MEHE[EXECUTE],

C. MBTEKBEXEIRKE, SERFNTEAR, RE "BHWR" . MR RKFZREHEE
BEBESERFLERRA, BRERAZTIEH, NFPRAEHFIA,

38 USB2.0 BS—ENXAF Fi
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74122 WKERBIZE
EERNR HSETT E, BREBUTSBHIRRAE.,
EeBTARE, BEMRRESEIREERE, RE "Baiui”

PAT2 HSETT BR1ES B :

xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Hoszt Port Control a
Fort Contral Fart

WID/PID 0xBe3/610, Address 1, Port 9 = j |9 ﬂ
Status Window |
E numeration Successful

Enumerate Bus
Downztream Device Control Address .
(o Bl EXECUTE | Feetun To Main |

a. Port Control &42[RESUME], 7 Port i ARSI R O8N OS5,

. RiE[EXECUTE],

MEBRRBEXERREFE, SERFEUTERR, KEBHMNX", NRRESRZEHIEERE N
532 FRERRK, BREEAZSIEH, PortControl 183& [SUSPEND], & [EXECUTE], #£&
Port Control €& [RESUME], mii [EXECUTE] BEEIHFEATHUIL,

USB2.0 85—E/MNIX A Fit 39
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742 MiXERSE

» EL_38: L& LWL 3ms NZR/E, REVMNEBE 125us RIRETSE, NDHEER
3ms~3.125ms, MWEMNSEHZRE— SOF’s BT B

» EL_39: REWAFFEERS.

@ 0 d
v
L
-
”
..... 1.0 0.000ms
|
AX= 3.062ms. T
1/0%= 326.58Hz IL‘
I
|
|
1
|
1 -
Ixo=
I)(?- 0.
1
I
1
1
I
1
1
1
-k !
|
1, & s
23
100 -1.50ms  S00us/div L 200v 1
FULL 50.0Mpts 10.0GSa/s A LHE 2«

/.

» EL_41: #EERORE, TNLAETRRSHIBEH 3ms AAE SOF's,

40 USB2.0 BES—E4ME B~ F M
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o ®
.......... T P R
:
®
) 1
]
)
1 ]
1 |
1 ]
] ]
I I
1 1
1 I
I Ix2.
1 e
1 1
| ]
| |
| 1
1 1
1 1
1 1
] |
| 1
I S—
= 1 T
|
%] 2[R
[ ] cs B3 o
mv/ (/| 20. 500mV/ 120.0us/ /| 1.50ms  500us/div fFLE 2.00v 1
Fu 1.50V |FULL 1 2. 1.50V |62.6us 1 50.0Mpts 10.0GSa/s it TREA 2

7.5 RBETITEENENEFE (EL_S,

751 XS E
75.1.1 MR EE

Host under }
test

EL_

9)

Scope

Channel

| USB |

A. (ERMIE SMA &40 J41, J42 5RIEEER D+. D-EEMHIE,

B. J43 PIEARNEMN.

USB2.0 BS—EMNE AP F4

41
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C. "Batlid” EBdRE "BeiliR” &, #AWRAE, SEHER HSETT RGAEER
FERIEE, SEANE HSETT 3, BRERESRTAE, ERATAKE, WK
ZHRERND, ERETME, NRITKFEREIRFE, ~T "Bl , TKIET
ES21.

7.5.1.2 HSETT £z

75.1.2.1 TEST J kBi&E

HERANE HSETT R4, BREBUTSRIERKLE.
ERETRE, FEMBRERHERIREE, /E "Biilid” .
AT 2 HSETT BYRIES R

-

Hi-Speed Select Host Controller For Use In Testing
i

~

o

Superspeed
" B

TEST E st

A. #TF High-speed Electrical Test Tool Z{:, HANRMEFE,

B. &#¥[Host Controller/System], A/ RE[TEST]#H A Host Test &,
xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Host Part Control d

Port Cantral Part
B
Status Window [

Enumeration Successziul

Downztream Device Control Address

[NONE =l EXECUTE | Retum To Main |

a. Port Control S&4%[TEST J], 7 Port i A& ENIXE ONKOS,
b. MEHE[EXECUTE],

42 USB2.0 BES—E4ME B~ F M
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C. MERERXEIEKE, /T "BIINR" . MRTER[REMBRIE, X D+AABE

F, D-AAREBEF, BOEELAZEIEH, K& Port Control h2&Fikd [TEST_J], #IAL
RiEST [EXECUTE] EHFABATINL,

75.1.2.2 TEST K XBi&E
EFEANE HSETT @k, BSRBUTSBHERAE.,

ERETRE, BFEMBERERHRIREE, /E "Biilid” .
PAT 2 HSETT R ES R

®xHCI HS Electrical Test Tool - Host Test
. d
Select Downstream Device Hozt Port Cantrol
Port Cantral Port
S o
StatusWindow [
Enumeration Successtul
)
Downztream Device Control Addess .
FoNE T EXECUTE | Rietum To Main |
a.

Port Control JE#2[TEST_K] , 7 Port I A\FNIEZENXiHONKAS,
b. RIE[EXECUTE],

MBRKBREZREE, RE "BINE" . IRTRFZLEHEERA, 5 D+ A AKEBFE, D-

AHANEBEE, BREELXESEIEH, 1£F Port Control W2 FEP[TEST K], WIAEREASE
[EXECUTE] E#F AR,

7.5.1.2.3 TEST _SE0 NAK X8iRE
EEANE HSETT 4, BRBUTSBHERAE.,

ERBTRE, BEMNBRKRHERIEYE, /F "B .
PAT 2 HSETT B ES R

USB2.0 85—E/MNIX A Fit 43



S SIGLENT

xHCI HS Electrical Test Tool - Host Test

Select Downstream Device Hozt Port Control
Port Cantral Part

Statuz Window |

Enumeration Successiul
Enumerate Bus

Downstream Device Cantral

Add
[NONE B lu’ﬂ EXECUTE | Retum To Main |

a. Port Control E3Z[TEST_SEO_NAK] , £ Port i AFMNRENRiH OMNKOS .,
b. RIE[EXECUTE],

MEBRRBRERRFE, fE "Bailli" . MRREFZLEHIERER, = D+RAKLF, D-
RABBE, BRTEAZSTIEH, 2 Port Control FEE%EH[TEST_SE0_NAK], #IAEIREST
[EXECUTE] EFHFIRATUURE ,

752 MiXERsE

» EL_8: MEXIKNN JK BWEEE (360mV~440mV),

®I1a
USEZ.0 v
| C2 T Led
= 200mv; 200my/| 0.00s  1.00us/div &L 200mv 1
FUL 000V UL 0.00V 100kprs  10.0GSa/s i T/ 20

» EL_9: = D+, D-EIR&IEY, 7 450hm iniZfIiERT, BHBETEE+20mV, ARIUYE SE0 K
S TH D+, D-BE(E.

44 USB2.0 BES—E4ME B~ F M
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@ A
1 usEzm hi
5C50] :TS%; 1.00us/div FLE 200mv - {
= 200m/ |- 200mY, X us fdi m
FULL uwf' FULL o,uué 100kpts  10.06Sa/s Ak TR 20

USB2.0 85—E/MNIX A Fit 45
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7.6

7.6.1

EETHESEE

Wik B

Host under
test

Scope

Channel | USB

127
D- Cel0+

128 J29

—— D+, D-

e GND

Certified
FS Device

5m

( HS | 5m | HS Sm | g | 5m | HS
Hub Hub Hub Hub

J29. J28 732 D+, D-ES8MiEH~
J33 i@ 5m By USB &4 55N EHAHEE,

J32 BBREEBRAZRELS . URENSRELS, HPh2RELARS J32 BUENLS
1iE, HRAS5m NAHRER, ARE—RSREARENBINEINERIRE,

EHRTATINREE, BREANMENEHEELIE FIMNIERME, BROLMUET, BR
EAR/ERMEBEARSENINKY,

“BER” EETRE "EIHNR" R, RNKREEHTRATIE,

46
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ENT 5P

762 MXERSE
FNHLETTESHEEEUTHNRRE :

» WELEEH EOP EE, ERH EOP BETE (1.92+1) bit~ (2.1+1) bit Z g

& usa2o {SYNC=000000C TP=0xA5 IF=0EAT N - =010 VEoP

>»D+. D-RXREEBRENE, KX/ABEERE 1.3V~2V ZiF,

v

NELRENESER, EXHLFBREA 11.97MHz~12.03MHz Z 8,

v

MELEY D+/D-EF. THEEE, EXRETE 4ns~20ns Z i,

v

NELRESHNAERERYE, BRENEREFERT 500mV HEIH,
MANME JK £ia, RENBSEERNR JKOEEHERE,

v

USB2.0 BS—EMNE AP F4
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7.7 RETTESRE
7.7.1 XS E

Host under

test Scope
Channel | USB
S
J27
D- [Oe] 0+
D+. D-
Certified e GND

LS Device

A. J29, J28 7352 D+, D-ESHIUIKR
B. J33 5fFNENMREE,
C. J32 MABILINERNERIRE .

D. "Bmlid” £EhRE "BINR" 2, RNEREEHTRATIE,

772 MXERESE
FNWEERTTESREEUTHONERES:

» NSEREE EOP B=E, EXRHE EOP BEE (1.875+1) bit~ (2.25+1) bit Z &

48 USB2.0 BB5—3 UMK R~ F



S SIGLENT

P
. % (V- N N 1 A Y T i TN
N N R R i N N
H
-
i
P
1
H! e
[ 4
[
|
1
[
|
rrrrrrrrrr A0S e ety 00001 ¢ &)
— S SR S
= [ HjIR e Wb
1
i
T

v

D+, D-RXRBERENE, KX RBEERE 1.3V~2V ZjF,

v

NMEXRVIESEER, EXELERRREE 1.4775MHz~1.5225MHz Z 8],

v

M E{EEP D+/D-LF. THEFE, EXEAE 75ns~300ns Z (g,
NMEXRESHBEZREYE, EXEBEAREFEKRT 500mV HEHE,
MAME J/K 51, RENLA/TERESEENR JKNEHEE,

v

v

USB2.0 85—E/MNIX A Fit 49
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7.8 VBus &%

7.8.1 XS B
7.8.1.1 MiXKIREE

Host and Hub Downstream
under test Prots

Channel [ UsB

127

D- Helo+
28 J29
b | veus g
gel =
| P1 to J33 must be a short cable ’ — VBUS
and other cables must be 1m —— GND

A. J30 2 VBus Widm, HREENTERZNESEEERSRL,

B. FHMAMKOET 1m NEHS5ESRE J33HiE, J32 BIENEKSRHIREE, HRH
imOEE 1m L8585 AHAREIE,

C. "Buid” ZRd_E "BRilE" &, RBETRNEERRTHRNE,

7.8.1.2 =HEHMIRK
BEASRNEFAXEEGE, MREARESXEIERE, R "Baid" .

7.8.1.3 &N
BB R HRAVH FFXILE 500mA &, MBRREBFEINERE, a5 "Bk .

USB2.0 BB5—3 UMK R~ F
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{5 SIGLENT " r8

782 MALERSE

AANEENAEHOREARNOBERT, FNiKOK VBus BE (4.75V~5.25V), LARFARKO
## F 500mA fagfs, RO/ VBus B/ (4.75V~5.25V),

7.9 VBus BSEE
7.9.1 MiXSE

Scope Host and Hub Downstream
1 under test Prots

’ Pl to J33 must be a short cable
and other cables must be 1m

A, R 1Tm BELEEFNRD (ME$H P1) 5E51R J33; ERABENEASERESRJI2S
AFRET— DA, EH 1m PEKERFNIHOZLNED (MESH P2) M1 USBES
R J17; RTEHOMER 1m MLE%ES USB AEIREE,

B. USB iR LEMAEINRAR, BEBEFHXIKE 100mA 4.
C. REIEEENFEEEFRL, J14 2AHRENESR, J30 2FMIRENXS,
D. fEF%Z40&EHE USB {551R J13 MI7RiK=s, Power XT=.

"BHNR EEPRET "BNR &R, RELARNEREESRERTMERER, /&
"OK" , TRiKsAIRRERT .

m
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5 SIGLENT " r8

792 MiXERSE
BEREN i OIS ER/NF 350mV,

1 E00us

DCTM
10X 1.00v/ 10K 1.00¥/,
FULL 300V UL -3.00V]

@0
4
80 Ous B0 Dus
B
0005 20.0us/div BE 165V 1
2.00Mpts 10.06Sa/s TR Bl 2

52
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U, SIGLENT " S0

8 &L

#1T USB 2.0 IREFMWXMWIRET, HRFEMATR, EHEE SDS7000A —EUENIHER M.

8.1 ®mEL{TESHKEE (EL_2, EL_4/EL_5, EL_6, EL_7)
8.1.1 ML E

Scope

\ Channel || USB |

[ Device or Hub
upstream under
test

A. EAWIR SMA &40 J8. J7 5EEN D+, D-EEHE, J13 BEAKSRKREILERE,

Power }T=.
B. J10 EASENIRE, EMINKZE, W InitT=, & nit\TRXE, BFEFHFIRSNEE,

C. "BaUid” EEPRE "BahE" &, Init XTX, Test ¥T=, NKEEHNTHATLY
-\Lito

8.1.2 MiXEREE

» EL 2: USB 2.0 BIRHEIEIRERZE A 480 Mb/s £ 0.05%,

» EL_4/EL_5: RIE_L{FiH QMR EEIRSENRERR, BEREAM, &R EHER", 857
HUs KRR TIBAEIR"

» EL_6: USB 2.0 SRIFFZENME S M 10%~90%8_E FHEF T B AR EEB %A TF 300ps, 18
FESCRRESUE G, 100~300ps AFHE2ELEIZR, /NF 100ps NH EMIX LK,

USB2.0 85—E/MNIX A Fit 53



U SIGLENT S0

» EL_7: USB 2.0 &R AEELREERINEEEEFOERBANEERE®E, /NF 50mV,
PAEErE RS I— @7, SRS ENKETE, BHiTaR ik RES T,

B T om—

st ysan {Go000aH! % % CEEEEEEERT " R P R TR D R TR0
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U, SIGLENT " S0

8.2 ®mEL{ITESE (EL_21, EL_22, EL_25)
821 MXFHE

Scope

| Channel H USB |

' Device or Hub
upstream under
test

2 GHz
Probe

Al
GHz
robe

e D+, D-

e GND

A, "ERigEAN" B, J4. J3HRIE D+, D-EESHNRKS, “EHAENRL" B, IRRE J1,
J13 BEABK S RIKBENIEE, Power T=,

B. J10 ARG E, ERIIKEE, W InitkT=, & Nt XTRE, BEFEREVIRE.

C. "BmUid” EEPRE "BahE" &, Init XTX, Test ¥T=, NKEEHNTHATLY
i, WMAEREZEEMLER,

8.22 MiXEREE

»EL_21: KXAEENEEH, LA 32bit B9 SYNC Fia . ARIN £ Device MEEFF3LH SYNC

USB2.0 85—E/MNIX A Fit 55



U} SIGLENT "rH

@ 1
- v 1
sl
.‘T 1 »VFM!!"'{1
¥ 1 J
o B
4
[ I ‘
20 | I
I
L l
Kol LS 1 {
Y — e ST 0000000000 DO GO0 OODO0000GGO00TL (=]
It 518 4r S4B.4ns 4
L
100 -500ns  500ns/div BE 250mv o
FULL 50.0kpts 10.0GSa/s BKTE mBm 20

» EL_22: AEWEEE, THNAREESEHNIEMEIZY 8bit~192bit (16.64ns~399.36ns), =
ERSERENE, VEE—E (FNLX) NIEZNE (FEEE) WETEER.

@ 0l
- -
s
I'y i
I ‘_L
= i S— ¥ >
" |
@
kit i 1
LU L (T TV A s
AL LRI LAY Y
A
HL MR ) {\‘_,‘ l |‘ .
[ pRth M |0 LIt I I S—— e N | ILLINR 1
LARARRRTOLIA UL A LGB Y
BEE5000000000000000E0000 G GROL RO JOLHEOR oo G GOOOOO0OGE000000OO00OUE00 o (Eop
E B o N .
10X 200mV/ 10X 200mV/| 50.0ns/ 200m¥/ 50 Ons/ 200mVy| 500ns  500ns/div AL 2B0mY 0
FULL 0.00V FULL 0.00v -112.0ns .00V -112.0ns  0.00V 50.0kpts  10.0G5a/s SXFE Mgks 20

»EL_25: }&7T SOF’'s 4, FrEEH) EOP 72 01111111 B9 8 fiZ NRZ £,

56 USB2.0 BS—ENXAF Fi



{5 SIGLENT " r8

. @1 q
s Al pemiy
1 1
i :
- rr—— e + e i —— - B T o + ot e e
W ot
@0
51 gl o
C o
Ei TR P ]
FULL 0,00V FULL 50.0kpts 10.0GSa/s BKTT mBm 20

8.3 =ELTIAmMMENE (EL_28, EL_29, EL_31)
8.3.1 MiXLHE

Scope

| Channel H USB |

' Device or Hub
upstream under
test

|
!

[T [ &
14 J3

D+[@CID-
T

=D+, D-
——GND

A. J4, I3 3312 D+, D-ESHNIEHR, JI3BILBERKRBREILRBRE, Power T=,

USB2.0 85—E/MNIX A Fit 57



G SIGLENT ' $2F0
J10 PEEASNEE, ERINKES, W InitKT=, & NtiTHE, BEFHERENEE.

"BEi” EEPRE "BHIR” BE, nit {TX, Test TR, RERIEEINTHRATUN

B.
C.
W, WHAERESEEMRNE

MikEREE
£ 2.5us~6ms FEFE— X BAREFES.

8.3.2
> EL_28: REMNFRASELE, DR
@ 3 al
LN
@
[H8 L
) v 1.509r 3000ms  3500ms
BN o e
10X 500mv/ (10X 500mV/| 500us/ S00mV/ [500us/ SO0MY/ 4.00ms  1.00ms/div FiE somv o
FULL -150V UL -1.50V| 1.500ms 1,50V [1.500ms 1.50V| 100Mpts 10.065a/s i TR 20
»EL_29: REFENFEHREFESLRE 1ms~7Tms Z[d,
@ 1 a
v
]
@ 1 q
RS
1 H40m ) Ehim: 4.340ms 4
B

4.00ms  1.00ms/div FLE BOOmY 0
100Mpts 10.065a/5 2 TR 20

[C ot [N
10K 500mV/ 10X 500mY/| 500us/ 500mV/ S00us/ S00mV/
AL 150V FULL -1.50V| 2.840ms 1,50V |2.840ms  1.50V

USB2.0 BES—E4ME B~ F M
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U, SIGLENT " S0

» EL_31: REEH#TEERNEIE, SRELNE—MERE K-J-K-J-K-J, REDIBTF 1.5K
FHiEpE, 7 500us REASIE,

@ 1 a
B Y
4
Ry
il I U] i
s
& 0
B : A= 4000 X
h 1 0. 4kHz 1
1 1
| I
| I
i ! 4
1 1
1 1
I 1
1 1
1 1
1 1
1 1
| I
1 |
1 |
r 1
| |
| [
| 1
| |
1 1
Xi=3.35721ms | !
L 58 K2
EEN oo [ 22 ] <l Bf3t i 20
10X 500mv/ 10X 500mV/| 1.00us/ 500mY/ [100us/ S00mY/, a00ms  1.00ms/av L 250v 1
FULL -1.50¥ |FULL -1.50V| 3.35971ms1.50V |3,35971ms1.50V| 200Mpts 20.065a/s Al TREE 2

8.4 BiEL{THEEMKE (EL_38EL_39, EL_40 EL_41)
8.41 MiXLSRE

Scope

| Channel | USB |

" Device or Hub
upstream under

test

e D+, D-

USB2.0 85—E/MNIX A Fit 59



S SIGLENT @

A, J4, J3HHIE D+, D-ESHNIEA, RRBREENESNEEERETFRL,; JI3EBILES
TESREVIEE, Power XIS,

B. J10 ARG E, ERIKE, N InitkT%, & Nt XTRS, BEFEREVIRE.

C. "BatUid” EEPRE "BahE" &, Init TX, Test XT=, RKEBEHNTHATLY
i, WAERESEENILE

8.42 MiXEREE

» EL 38: ERZ& LHI 3ms NZRE, IRFVNEAE 125us AKER IR, NS ER
3ms~3.125ms, MEMNFRIERE— SOF's BRI E) EkRE .

> EL_39: REBLAFFEERS.

wHE
&k

10X 1.00V/ 10X 1.00V/ 500us/ 1.00V/ 500us/ 1.00V/ -1.50ms  500us /div 2.00V 0
1.50v FULL 150V -1.500ms 1.50V -1.500ms 150V 50.0Mpts 10.0GSa/s M LHE 20

FULL

» EL_40: MIRREFLTHEERS, AEFEZHESRIET, BARELAEENESEREN
P L B (B @ B & R IE1T

» EL 41: AEERNAE, ENLAEZRREHIBER 3ms AAIX SOF's,
ER: EL_ 40 MR HENREFISENRBFEAFENNE, FFARNE EL_41,

60 USB2.0 BS—ENXAF Fi



U, SIGLENT " S0

S — @ 0 a

4
G 0

4

e —_—— —— —

105 4us dus
EE oow o B o 20
100 100V 10X 1.00V/| 20.0us/ 100V/ 20.0us/ 1.00V/ 150ms  500us/div L 200V o
FULL 150V [FULL 1.50V| 45.4us 1,50V 45.4us  1.50V| 50.0Mpts 10.0GSa/s A TEA 20

8.5 BiE#TER (EL_27, EL_29, EL_31)
851 MiXLE

Scope

| Channel H USB |

' Device or Hub
upstream under
test

O [Tel
J4 13
D+[@CID-
)1 e D+, D-
e GND

A. J4. JB3HHIR D+, D-EEHNE A, RBEENRESNSEEEFRL,; JI13BILRS
TR ESEEIE(S, Power \T=,
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S SIGLENT

B. J10 ARG E, ERIKE, N InitkT%, & Nt XTRS, BEFEREVIRE.

C. "Bmilid” EBPRE "B &, Init XTXK, Test TR, RKE B THATHN
W, WHAERESEEMRNE

852 MiXERsE

» EL 27: MEEERRSTEREMNMANGE, NEERIKRE— SOF's Fia, FFR K =&
gIEtiE, BYiEaEEs 3.1ms~6ms, LERDEIMNIE T B K BIIEE (720mV~880mV),

o ——_—
AT
T T O T L LT

5500 £ Oms 0 200ms 4.00m 600ms
@ 1 q
2.0 H A= 3532ms |X2- 008
h 1/8%= 283.14Hr |
00 i |
I |
I i
' I
1 I
I I
1 I
I |
I I
S T S S S I
1 I
I i
I |
1 P ——
I ]
1 I
I I
1 I
oo | ]
- i1 3530ms ‘
1
Boms  [XL] 3 285m: 2 7EEm: 0853 = 8Ems 1 265m: 0.765ms 0265ms  [{]
ST e P s c2oc
10X 500mY/ (10X 50OmV/ 500us/ 500mY/ [500us/ SO0MV/ 0.00s  2.00ms/div L 200mv 1
FULL 150V [ULL 150V -1.765ms 1.50V [1.765ms 150V, 200Mpts 10.0G8a/s BSTE E T
@ 1 a
B
3.000v
250
200
-
,,,,,,,,,
100
—
05
L
(o sz .
0.501 3 20 om: 2,00ms o 00
® 1 qd
Ga
e
EN oo ) A (%3 canc
10X 500mv/ (10K 500mV/| 200us/ 500mV/ [200us/ 500N/ 0.00s  2.00ms/div L a00mv 1
FULL 150V [ULL 050V 760us 160V [750us 150V, 200Mpts 10.065a/5 BKTE RmBRE 2
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{5 SIGLENT " r8

> EL_29 2XRIREEMNAMEFESHEEA 1ms~Tms, WEDFINNE TIREEHN JK
gEY (EL3X),

@ 1 a
B v
10004
2.5
200
1500
1000
—w
.50
| N L
T L L L L L L L L L L LI
5 0tms ) o & foms J 5 00ms £00m:
® 1 qd
st fisnzin T AX=3.037ms }xg 3.037ms 1
| 1/0%=329.2THz !
I b
I ]
| I
i b
I I
1 I
| 1
I I
| I
1 1
i I
i i
! | m o=
| I
| I
| I ]
o . — L ] - =
E—————— SR | | - - .- - -
EiJoms " 1 & P
5T o I 'S cane
106 50OmV/ 10X GOOmM/| 500us/ 500mV/ §00us/ SO0V 0.00s  2.00ms/div &iE a00mv 1
FULL 150V FULL  -1.50v| 1.520ms 1.50V [1.520ms 1.50v 200Mpts 10.068a/5 EXTE R 2
©
[N v ]
| 000V
250
200
1500
1000
'
Q500
s . |
—————— TR ARSI S IRSRaani
0500 £00ms £40ms o -80ms 200ms 0.00ms 2.00ms 4.00ms J Ums £.00ms
®
81 :ﬁsmn ; (= 305.2us :X?: 3.34Tdms h|
[ | 1/X= 3.2768KkHr |
3,000 ) 1
| |
| 1
I 1
| 1
| 1
I 1
| 1
I 1
1 1
| i
| 1
| 1
| |
= b}
050 | 1
I
| I
B |
) Y=oz |
{0500y 2.9950ms [X}50me 3.0950ms 31450ms 31[50ms 3.2450ms 3.2950m 3 ms 3.3950ms
b o1 g3 .74 C20G
10X 500mv/ 10X 500mA/ 50.0us/ 500mV/ [50.0us/ S00mY/ 0.00s  2.00ms/div FLE s00mv 1
FULL 150V UL -1.50) 3.1950ms 1.50V |3,1950ms 150V 200Mpts 10.0GSa/s BXTE RlE 2

> EL_31: REE#TEERNWEIE, FIRELNE—MERE K-J-K-J-K-J, REDIBTF 1.5K
FHEBpE, 7£ 500us REAFIE,
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U SIGLENT S0

L O

0ms - ) O
@ 0
fisezo ! e 2= 3.54741ms
h 1/A¥%=199.0kbHz I
| '
| 1
| 1
1 I
1 1
1 1
1 1
1 1
1 1
1 1
1 ]
| 1
| 1
| 1
[ 1
1 1
I i
1 1
;e ! 1
L X1= 3.34238ms :* B :
i ms [RL] 34290ms 2.34390m 3. H490ms ] 238 4800ms
°C o B3 200
10K 500mV/ (10X 500mV/| 1.00us/ 500mV/ [1.00us/ B0DmV/ 0.00s  2.00ms/div L 200my 1
FULL 1,50V [FULL 1.50V| 3,34480ms1,50V |3.34490ms1.50V| 200Mpts 10.0GSa/s BXFE R 2

8.6 MERHITES (EL_28, EL_29, EL_31)
8.6.1 MiXLRE

Scope

| Channel H USB |

' Device or Hub
upstream under
test

e D+, D-

e GND

A. J4, I3 3312 D+, D-ESHNIEHR, JI3BILBERKRBREILRBRE, Power T=,
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N

('} SIGLENT r0

B. J10 ARG E, ERIKE, N InitkT%, & Nt XTRS, BEFEREVIRE.

C. "BatUid” EEPRE "BahE" &, Init TX, Test XT=, RKEBEHNTHATLY

W, WHAERESEEMRNE

8.6.2 MiXERBE

» EL_28: NERREEME, HAFE 2.5us~6ms AR ZEBHEFES . LEAEINUE T HIK K

IMEE (720mV~880mV),

@ 3 al
B
201
st SE——
1.0 I
i 4
0.5 A
’
fca P o
0.5 6.00 -4.00 -2.0 0O 8.00m:
@ 73 al
[2 " B |
A I AX=3.05Tms |
| h 1/0X= 327.0THz |
] T
I I
| |
| I
1 |
1 |
| I
| |
| |
1 1
| |
| |
| i
| 1= 3,
1
1 |
1 |
| ! |
i ~
m X1-0.0s : \'
i 500v [Kip 1ihs P
BT 5 Afst
10X 500mv/ (10K 500mV/| S00us/ S00mV/ [500us/ SO0V 0.00s  2.00ms/div FiE soomv 1
FULL 150V UL -1.50¥] 1.530ms 150V [1530ms 150V 200Mpts 10.065a/s Al THEAE 2
@ 1 a
B b
2.0
.
1.00
—f 4
05
=a
-0.500V 4. 2.0 0.00m: A00m
® 1 qd
B
—
4
— . -]
EN oo ) A
10X 500mV/ 10X 500my/| 200us/ 500mV/ 200us/ S00mV/ 0.00s 2.00ms/div F1E B0OmY 1
FULL 150V [ULL 150V 3.606ms 1,50V [3.808ms 150V, 200Mpts 10.06Sa/s LA TREE 2

USB2.0 BS—EMNE AP F4
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5 SIGLENT " r8

> EL_29 EXERERNBABEBFES A 1ms~Tms, WEAFIMNIILTHEEER KJ HHEXT
(ED33),

@ 1 a
B v
— — — — — —
250
200
15
1.0
0.5
axn
) -
-0.500¥ -8.00ms 6.00ms 5 -4.00ms -2.00ms 0.00ms 200ms 00ms g 6.00ms 8.00ms
® 1 qd
% H A% 1.500ms H
; h 1/A¥%= 666.55Hz |
3.000 \ !
1 1
1 I
I 1
1 1
1 1
1 1
1 1
1 1
—— 1
] 1
1 i
1 1
1 | 2= 4 Fotms _ —
1 1
I 1
| 1
- " _— —
7 P ——
XL 35T | r
o500 3.008m{FL] 2.208 ;. 408ms 508 1,008 1 208ms ] 4608 P
DG1N ca A
10X 500mv/ (10K 500mV/| 200us/ 500mV/ [200us/ 500N/ 0.00s  2.00ms/div FiE B00mY 1
FULL 150V FULL 150V 3.608ms 1,50V |3.808ms 150V 200Mpts 10.06Sa/s T TREE 2
@ 0l
B v 1
2.5
2,00
1.5
1.0
A
050
a
i
0,501 8,001 6. A 1.0¢ -2.00 a0 00 00
@ 1a
B
o - —_— —_— -
L0.500¢ 1.5140ms ¢ Hac 1. 7640m: ns 91doms J
DCIM 3 B
10X 500mV/ 10K 500mV/| 50.0us/ 500mV/ 50.0us/ 50DV, 000s  Z.00ms/div FiE s00my |
FULL 150V FULL 450V 4.71d0ms 1.50V 4.7140ms 150V 200Mpts 10.0G3a/s iH FEE 2

> EL_31 ERIREEHTEERNEE, HIRELW B —MERE K-J-K-J-K-J, REDIHF 1.5K
FHEBpE, 7£ 500us REAFIE,
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5 SIGLENT "8

_ @ 1
B v
—_— 4
D LI
® 1
B i k= 2 643us |
| 1/A%= 378 41k \
t 1
I 1
| i
+ 1
| 1
| 1
! 1
| 1
| 1
1 A
| I
i i
I 1
J | 655
\ .\ 4.BB55T2r 4
1 1
1 I
! 1
s I [\
1 I
| |
[ ]
[CE
500mV/ 10X O 000s  2.00ms/div &L BOOmY 1
FULL 1.50v |FULL 200Mpts 10.0GSa/s iR TR 2

8.7 BRIELTEEMIFIBFEE (EL_8, EL_9)
8.7.1 ik HE

Scope

\ Channel || USB |

| Device or Hub
upstream under
test

A. EAWIR SMA &40 J8, J7 5EEN D+, D-EEHE, J13 BEAKSRKREILERE,

Power {T=.

B. J10 dEAEN Device, &ZALINKEE, W Init \T=, & nit YTR=, BEEHIERSN Device,
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S SIGLENT

C. "Bmlid” EEPRE "BahE" &, Init TX, Test XT=, RKEBEHNTHATLY
o

872 MiXERsE

> EL_8: MEXIENEY JKBIBEE (360mV~440mV),

@ 31 al
SE2.0 hd
0 g3
" 200mV/ |~ 200mV/ 0.00s  1.00us/div Bk 200mv o
FULL 0,00V |FULL 0.00V, 100kpts  10.0GSa/s R THEE 20
,— —
EATRIRFE J (B EE
= oa
Z B3
. 200mv/ |- 200mV/ 0.00s 1.00us/div fFIE 200mV 0
FUL 000V UL 0.00V 100kpts  10.0GSa/s il @ 20

FTRIEE K NEBEE
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{5 SIGLENT " r8

»EL_9: X D+, D-LIRFIE, £ 450hm imiEIBER T, BHEBEETBEL20mV, ARUE SEO K

& TH D+, D-BEE,

s1 - ® 1 a
e B3t
200mv/ 200myvy| 0.00s  1.00us/div &IE 200mv o
FuLL 0.00V |FULL 0.00V] 100kpts  10.0GSa/s Ay TEA 20
17 SEO_NAK B3{&
> sI=i== =
8.8 =2ELFTESHE
8.8.1 MALR
[ Bs Isu[ BS |5m| HS |sm Scope |
Hub #=——— Hub #=—— Hub = Hub =— HS Hub 4
1 2 3 USB

I Short cable I ‘

128 129

el
=]

Sm | 5m )
TriggerD+.
Certified Device Under D+, D-
FS Device Test e GND

USB2.0 BS—EMNE AP F4
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U SIGLENT S0

A. J46. J45 DRI 2FNIRER D+, DESMhdA, J29 2 trigger D+HIE S =,
B. {#FH%&4EEKEE USB #FOM J13, BIRKRS5 USB 551RAERS, Power T,

C. B— 1"EE&ELR (APHHSHub4), RiF "Port” HIEENEE, SEELRIINAEN
TMTiR B ENLSRS J52 ik, FES—MNnDBEENESS J33 HiE,

D. J10 5 HSHub4 LiTim OZ EIRRELERAEEELR . UR=Z1MSRELSE, 19EH 5m
B B0ER,

E. J32#EAEE USB EAINENERRIRE, J51 MARFMIRE, S21k%F "Device ON” 4,

F. E#TATNRE, BRENFFENEHBELRIE LIMIBRHE, BROEAHET, SR
SRR/ ERMBEARSENIXKY,

G. "BHUE" EEPRE "BHNR" &, FEFEENTHARTUNIE.

8.8.2 MiXERsE
BENLRTTESREEUTHNREES:

» MELEEL EOP =E, ERH EOP BER (1.92+1) bit~ (2.1+1) bit Zjal.,

|
[N
[N
p— = e RER NS RN AR AR AR A SRR o Sl '\_'L-——H-
N}
N} 4
I
[ o
\l“
N}
N}
N
Ll
} N}
I I
. 1
at M{P=0x2D [ w0 [Ox0ATECH T =
uza (I0000p=0:20 [6:03_Jno o aEge=t - ._...:.'.E)

» D+, D-XXRBEFEREVNE, KXRBEZKE 1.3V~2V ZjE,

» MELRBHESEER, EXRELBERE 11.97MHz~12.03MHz Z 8,
> ME2EA D+/D-LF. THEEYE, EXRETE 4ns~20ns Z i,

> WESRESHVEZRAY, EXREBEREFEKRT 500mV HEAE,
MEANME JK £l5), RENDEEENR JK WRHRERE.

v
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{5 SIGLENT " r8

89 |ELFTESHE=
8.9.1 MiXLHE

[ #s !5m| FS |sm| HS 5m| HS |5m
Hub = Hub ®==—= Hub === Hub == HS Hub 4

1 2 3
| Short cable I

D- Te]D+

128 129

O
o

| 5m TriggerD-.
. . D+, D-
Certified Device Under
LS Device Test GND

A. J46. J45 DRI 2R ER D+, D-ESMids, J28 2 trigger D-BUES Mk =,
B. f{ERLMIER KRS USB O J13, BIRKES USB E5S51RHVES, Power XT=,

C. B—"eE&E4=R (BT HSHub4), RiE "Port” HIEENHE, SEELRIINAEN
TTim Q@S AN LS 052 i, EES—NisDETRNALS J33 ik,
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U SIGLENT S0

D. J10 5 HSHub4 tfTinOZ BiRRIZAEEANRRELS . UR="EERELSS, EM 5m
B,

E. J32#ENET USB EANERVEFEIESE, J51EAENIEE, S214F “Device ON” &b,

F. EETAINZE, BREAFAENBEHBELRF X LIMNIRIRHEE, BROLHET, 2R
SEAR/ERMEARSEMIXKY,

G. "BEHUE" EEPRE "BHNR" FH, REFEENTHARTUIE.

8.9.2 MiXERESE

RENRELTESREGUTHILRE: » WERELH EOP BE, EXH EOP BEXE
(1.875+1) bit~ (2.25+1) bit Z g

i
- - A st Ak sl A |
~ ~ ]
I
I 4

IR}
I

| s

IIXZ_
I
[N
I
I
i
i
= 00603 TOxCOxHEG JEG :(EJO
Al Asdiiide = A o el L PR ECL UL LR = =1 - L
= VAV PF RN Ll L L e o A A L LA T el e o A e el A A il

[=]
&

» D+, D-XRXABEERERENE, KXA/BEZEKE 1.3V~2V Z[d,

» MERECHNESER, ERESRRRE 1.4775MHz~1.5225MHz Z 8,
» WE{XERYP D+/D-LFH. THEHE, EXKHETE 75ns~300ns Z 8,

» MESEESHBEREN, EREBEREFEERT 500mV HEH,

> MIANNE UK Bl5, REN LA/ TREREENR JK HWEHRERE.
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8.10 EiRHE

8.10.1 XL B
8.10.1.1 MiXFIZEE

| Device or Hub |
upstream under
test

A, BdJ11, J12 NEBIAS SR VBus, D-. D+, GND, RIEECER) VBus, D-. D+EE, &
BIFRL,

B. "B#" £EPRTE "EEHNR" HH, REETROEERNSTANE,

8.10.1.2 &SRB EM
HREZEHBIRE, BARRLIMIER, BENREEERD I0KD, /F "BahE” .

8.10.1.3 M EHEM

HREZEMBIRE, BHEELIIMIER, BENREERIEZ—TESN USB kO, #H
EENEE, BHEVIREED J10, KT "BUR" .
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U SIGLENT %0

8.11 RiEHR
8.11.1 MiXFHE
8.11.1.1 MiXHFIEEE

Scope

| Channel H USB |
| |

Current Probe

Jol ( Device or Hub )
[-+ upstream under
\ test )

A EE—PIEFEMBH USB O, BELLKHES J52 HiE, J50 EEFERRL,

B. HEEFHERRNLE, IANERENRSNNGEE, REERANRLFHNEEZEENS
MRLEL, BEIREA "200mA/div’ |, RS RIERE "B, AEHTIRLNERE.

C. J51BAFNIKE, S2 7%k E "DeviceON" 5, EETEBNEL RS LE, ER2
HIARLERRR, BPRRLEEEAN J50.,

D. "B#Ni” £EPRE "B %,

8.11.1.2 RiEHFMK
A. J51 BAFNIRE, ¥ S2 HFFXxikE "Discharge” , EHF—WWE, HESNEE,
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U, SIGLENT " S0

B. S2#iFFXx#Z%| “Device ON” ,

C. J51 &EBAFMIRE, MBIRKB[REZRRE, R "BalR" , IRTESFHERL
BRESUTSERFARARER, BRERARSIER, NFRAEHAR.

@ 1 a
4
RS 1.0
1.355469A 841.927TmA 69.792mA 772.135mA 63.57961mA 23.20921mA 8.027%
64.384% s #08ns 36.381us
B

0.1V/A 500mA; 80.0ms  20.0ms/div &L 400mA
FULL -150A 10.0Mpts 50.0MSa/s i B3l 20

8.11.2 MiXERESE

> REERNAERHTERUE— 100mA AR, &E— 100mA /5 100us AL R, ITER
EZBHBREE, EXRNTF 50uC,

@ A
4
RS 1.0
13554694 811.927mA 69.792mA 772.135mA 63.57961mA 23.20021m4 8.027%
64.380% e e 808ns 36.381us
B
0.1v/A  500mA;/ B0.0ms 20 0ms/dv FLE a00mA o
FULL 1,500 10.0Mpts 50.0MSa/s ZiH L3t 20
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U SIGLENT S0

9

S4B TR0

#17 USB 2.0 428 Tl OAEXNIXE, BRT\EWIXFER, EHHECE SDS7000A —E MM

.

9.1

9.11

D.

9.1.2

mET{T{E5&E=E (E_L2, EL_6, EL_7, EL_47)
Wit 5B

Scope

Hub Downstream [ Channel || USB |
under test ]

ERMIRE SMA &40 J41. J42 5BER D+, D-FERE,
ER%LER K USB 0O/ J13, BIRKas5 USB 5SRENESS, Power (T=,

SR/ TR OE J10, BHRINRE, nitXT=, R, BEMER, S4HFFN TTROE
REN%LRS J43 ik,

"BEUE" EEPRE "BHNR" &R, REFEENTHARTUNIE.

NiXERSE

» EL_2: USB 2.0 SiR&#EEZE7 480 Mb/s + 0.05%,

» EL_6: USB 2.0 5RESH LB TEGETE (10%~90%) HEKTF 300ps,

» EL_7: USB 2.0 SRR E L IREERNIEEEEF OB RFNLIEEE, /T 50mV,

» EL_47: S4&[TTimOWXRAREER 1, WiLRE TP2,

76
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80o0,1 +
T A 3 T A g e g A A A,
AT T
200 € ! N i I | E | {
‘ |. il ,‘\‘.‘. |>[‘, VAT RO 1WA U R IO AT AR L.L_,_.,._J_‘ AARERA NN el
s uigazl {D00000HDIDYDE © (EENEEEE IR al ENERFETHOCE
500
0.1

0.000us; 0.200us ©480us 0,600us ©.800us 1.800us L00us 1.400u
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U SIGLENT S0

9.2 BETITES% (EL_21, EL_22, EL 23, EL_25, EL_55)
921 MXSE

Scope

Channel [ UsB

| Hub Downstream

under test |

Certified e D+, D-

HS Device GND

A, "BIEEA" 0,029,028 7332 D+ . D-ESHNER, "ERESRL B, WA J27,
RBRK SR EENER BEERTF R RNRL,

B. ER%LERRIKES USBEOR J13, BIRKES USB (5S1RENESS, Power XT=.

C. &%= LTIROE J10, BRINKEE, nit TS, RZ, BEHBIKR, S4[EN TTH O
FENLSS J33 HE, & J32 EA—MEE USB 2.0 NEN S RIRE

D. "Bmiliid” ZBhRE "BINR" &, REREEHTAARTIE,

922 MiXERSE
» EL_21: FiSEEERENE, EXFLL 32bit 89 SYNC FFia, MLitigtrA/NF 32.5bit,
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S SIGLENT R

® 1
R ]
=B
o ® 00
-
1 - VA { { !
| I [ | Il ( i |
i | ' " 1 |
. N ~J
B -
ez G
[ C2 ) [ 22 ] L3 Bl (=13
10X 200mv/ 10X 200mv/| 10.0ns/ 200m S00ns  500ns/div B 2850mv 1
FULL 0.00v |FULL 0.00V] 31.2ns. 100kpts  20.0GS5a/s KT mbks 2

»EL_22: HigEXWENNEERNE, IR NEEESR 8bit~192bit B EEK, MWEFE—
8 (B2 TTiRORX) MEZNE (RELOE) HNEEER.

@
-
@ I1qd
4
Il
R (I n
- : WA ’ I ’
""" e LA l" P‘\w‘ -
W

1 USB20(D=00 (D=00 D=1 B=00 JC-OWFIED )LL) — J— - e G0O0TO00000000000000000000KP=0xDZ (EOP )
o1 = A (%3 c20c
10X 200mv/ (1 200my/| 50.0ns/ 200mV/ |50.0ns/ 200m¥ -500ns  500ns/div L 250mv |
RLL “000¢ AL " 0.000 3050w - GO0 3850 0,000 100kpts  20.06Sa/s SKTT AR 2

»EL_23: FHAER—MBEHMAFH D E BRI 88bit~192bit, M EELEE T1Tim O BTG AER
MM E 8 ERE .
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00000GP=0xC3 [D=B0 _[D=06 JD=00 1D=01

N oo Cl L3 Bl 0c
10X 200mv/ 10X 200mv/| 50.0ns/ 200m¥/ [50.0ns/ 200mV/ -500ns  S00ns/div FLE 2850mv 1
FULL 0.00v |FULL 0.00V -102.0ns  0.00V -102.0ns  0.00V| 100kpts  20.0GSa/s KT mbks 2

~

»EL_25: |87 SOF's, FiaRIEHEE EOP %42 01111111 (Y 8bit NRZ 75, MidIEIREATF
7.5bit,

4
4
]

® {1 a
q4 I
T
I
- I
\- k
\
| ] 4
I h
y \
/ I
7 |l S, -
I
I
1
I
I
[ R S — .kiop 4
1
|
I
I
o1 = A PR cooc
10X 200mV/ 10X 200mV/| 5.00ns/ 200m¥y 500ns/ 200mVy| .500ns  500ns/div AL 250mV 1
WL 0.00V |FULL 0.00V| 256.55ns ©0.00V [256.55ns 0.00V 100kpts  20.0GSa/s BXTL REm 2

» EL_55: FHLAIXH SOF's B FHRHE— & BIEF ] 40bit EOP, MEELR TTiw O &IX
SOF’s 1 EOP {u#f, MiXiE+r2 A F 40bit,
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@0
@0
[ C2 | M [ 22 | <3| 523 (.73 20
R i e R I sones BE Fow 4
9.3 BETHITAWKRENX (EL_33, EL_34, EL_35)
9.3.1 MiXHE
Scope
Channel ["UsB

..

| Hub Downstream

127
D- E&0+

128 129
In| 0%

. e D+, D-
Certified

HS Device GND

A J29, J28 3 D+, D-ESHNER, BRERKSREENREERIFRRSIMRL,

USB2.0 BS—EMNE AP F4
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U SIGLENT S0

B. {ER%4EE K USBEOM J13, BiRiKa5 USB ESHREVES, Power XT=,

C. E4B/H HTIKROE J10, EMINKE, nitiTE, k2, BEFRGER, EL[FN TTiKOFE
BEN%Ss5 J33 AiE, £ J32 \EA—MET USB 2.0 INIEHN SRS

D. "B@mlid” ZBtRE "EHE" &R, REREEDNTAARTUE,

9.32 MiXERESE
» EL_33: TEIREBHEM K &3R/5, TTHOSERE 100us NAZER K. @K J B3,

@ 30
v A4
 Eadial

@

B — — = —

) 112136 ms 12835ms 1.13335ms 113835 ms 1H335ms 14235 ms 15335 1.15835ms
e o1 [ 23
10K 500mv/ (10X 50DmV/| 5.00us/ 500m / 5.00us/ 500/ 400ms  1.00ms/div B BOOMY 1
i TR L TR © 14336mer 500 1 143%5met 200 100Mpts 10.06Sa/s 3 TR 20

» EL_34: TTinOAIXNHH K FFHK J B9¥5LL03 {8 79 40us~60us, ZARIUM i o 2 B £ 7 IR
J. B K BIEE,
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S SIGLENT R

® 1
o Y Al
i s ———
- ARG ORI RO
L
@ 03 al
& H A¥= 4910 i
I 1/AX= 20.39kHz |
1 r
1 |
I |
i i
I I
i I
i I
I |
i i
1 1
I |
I |
i i
1 I
| I
i |
s L
] |
[75Y ) ‘x; 7.6005n
i i
S |
[ C2 ] £CIM [ 22 | 23 | 3l 23 (=13
10X 500mv/ (10X 500mV/| 10.0us/ 500mV/ [10.0us/ S00mY/, 4.00ms  1.00ms/div FIE 250v
FULL ~1.50V |FULL -1.50| 7.5760ms 1.50V |7.5760ms 1.50V) 200Mpts 20.0GSa/s i TS 2(
[ARSE]
Y ¥
|
I 4
1.0
' EEEY
05 |
e ]
D . ' ook
0.500) 0.00ms A, L‘KJIH 00m: 7.00m 8.00m:
®3a
4
4
B e B ———
7.5084ms B84 5784ms
€3 boiv| BEEN c3 g3 :
10X 500mV/ | 10X 500mV/ 10.0us/ S00mV/ 110.0us/ 500mV/| 4.00ms  1.00ms/div fiE 2.50V 1
FULL 150V [FULL 1.5V 7.5484ms 1.50V 7.5484ms 1.50V) 100Mpts 10.0GSa/s 0¥t A 2

» EL_35: &&=

E—1REKRJKERE

i AW ZR7E 100us £ 500us R A% SOF's,

USB2.0 BS—EMNE AP F4



U SIGLENT %0

@ 1
4
®
4
223
T T T ‘ | o
FOLL 00l [FULL 600wy 132.6us 00mi |139.50s. G00mY o D B R
9.4 FHETHTHEEMKE (EL38 EL_39, EL_41)
9.4.1 MK HE
Scope
Channel ["UsB

| Hub Downstream
under test

127
D- [O®] 0+

128 129
(10| L] &5

clIIIJ

J32

e D+, D-

Certified
HS Device e GND

A. J29. J28 7352 D+, D-ESHIMIEA.
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S SIGLENT @

B. ER&LKERRIKSS USBEOM J13, BIRKRS USB (5S1RENES, Power kTR,

C. E4B/H HTIKROE J10, EMINKE, nitiTE, k2, BEFRGER, EL[FN TTiKOFE
BEN%Ss5 J33 AiE, £ J32 \EA—MET USB 2.0 INIEHN SRS

D. "B@mlid” ZBtRE "EHE" &R, REREEDNTAARTUE,

942 MiXERBE

» EL_38: ZR%Z LHI 3ms WZRE, BRELAERE 125us ARETILR, NENRER
3ms~3.125ms, MEMNESRNRE—1 SOF's BRI EEE.

. MAAZ DAL d:?:tt S
» EL_39: MEF DA IFERRS,
@ 1 al
| -
|
@ 3al
! e ;
X1=-3.062ms 3 18
] 1
] |
1 1
] 1
1 1
1 1
i 1 ™
I I!fz: 0,
1 1
1 ]
1 ]
] ]
1 ]
1 ]
1 ]
1 I
1
. |
] 1
oo o B
10K 500mV/ |14 v/ | S00us/ SDOIFI\‘/ 500us/ 500mVy| -1.50ms  500us/div L 2.00v 1
FULL 1.50v FULL 1 50 1. Eﬂﬂ 1,50V -1.500ms  1.50V 50.0Mpts 10.0GSa/s il LEHE 2

H}

» EL_41: AEERK AE=RRSHIREH 3ms BAE SOF's,

ﬁ‘
Ht
=1
&
;ﬁq
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U SIGLENT S0

9.5

9.5.

I ®
.............

1000ms | @

| |
: : - —
10X mv/ E)gx. o ;/ 20.0 [: / M*m‘ /div FFIE 2.00v
AL 50V |FULL 1 20, 1800 2o 1500 S00mpts 10.06%/s. 3k TRE %
=R TR ISR F{E (EL_8, EL_9)
1 MABR
Scope
Hub Downstream ‘ | Channel H USB |

under test

D.

fERMIR SMA £45% J41, J42 5aTEECER D+, D-EEMRE.
A% EERT RS USB 20O/ J13, BIRKaS USB 5SRENESS, Power (T=,

4R/ TR OE )10, BHRINNE, nitXT=, R, BEMER, 4[N TTROE
FREN%LS J43 ik,

“BHNR” EETRE "EIHNR" R, RNKREEHTRATIE,

86

USB2.0 BB5—3 UMK R~ F



U, SIGLENT " S0

952 MXERSE

> EL_8: WEXIRHE JK HEBEE (360mV~440mV),

@0
se20 i
5C50 53
© 200mv/ |- 200mVy/| 0.00s  1.00us/div FIE 200mV 1
FuLL 0,00V |FULL 0.00V, 100kpts  10.065a/s 107 TR 20

» EL_9: ¥ D+, D-LIREEY, £ 450hm iHENERT, B EETEL20mV, KITUE SEO IR
S TH D+, D-BEE,

& Al
SE2.0 hd
| 2 00| Bt
~ 200mv/ 200my/] 0005 1.00us/dv FiE 200mv 1
FULL 0.00¥ |FULL 0.00V, 100kpts  10.065a/s WH TR 20
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U SIGLENT S0

9.6 EEDS%TT (EL_42, EL_43, EL_44, EL_45, EL_48)
9.6.1 XL E

Scope
—
Channel USB
Hub under test s————
—A—
D- [TeI0+ . .
2 GHz Differentia
Probes
128 129
Certified D
HS Device — D) +

A. ERESRLE, J1 SNG4 FTEA, J27 WNPR TR, EHRRRLE, J4.
J3 XM h 4k EATMNEAE) D+, D-, J29. J28 XYM 4 AT mEY D+, D-; REBAIENR
KR EER B EFRL,

B. ER%LERRIKS USBEOR J13, BIRKES USB (5S1RENESS, Power XT=.

C. &%= LTIROE J10, HERINKEE, nit TR, RZ, BEHBKR, 4[N TTik O
FRENLSS J33HE, £ J32 BA—TEE USB 2.0 NEN S RIRE,

D. "B#W" £EPRE "EHWR" &, REEEINTHARTUNIE.

9.6.2 MiXERESE

» EL_42: EA[/PHRRAESEEN SYNC BXPEIAGET 4 L. WE—THRIRELEIELS
B, EETRO5 TR ORSEUMNEE, BENZEREKT 4bit,
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{5 SIGLENT " r8

@ 1aq
< —
o ]
® Q)
v
| f
| ‘ |
o oS T —
IR S S
00 O -10:8ns 9.2ns 120.2ns 149.2ns
a1 o e
100 200mv/ 10X 200m)| 20 0na/ 200mv/ [200ns/ 200m/ 00m  SOnw/dv @E  25omy 1
FULL 0,00V |FULL 0.00v) 69.2ns  D.00V |63.2ns 0.00v| 50.0kpts  10.0GSa/s BXTT mES 20

»EL_43: EABAERARALSEH, WEELAR T THROLNELSE, Widigts>=12bit,

@
¥
4
@ I1qd
L] X1=69.31 } AX=B4.7ns :XQ 134.1r
| 1/A%= 15.43MHr |
I 1
I 1
i -
I 1
i f 1 -
I 1
I 1 1
I 1
I 1
] . } | 1
] i |
i ] |
I ]
‘ | \ . gl
2 Uz . ISVIIC e =
51 o R = Y ~ i -
i 1
I 1
I 1
| |
X £
oo [IEEN 23 ] | (g3
10X 200mv/ 10K 200mv/| 10.0ns/ 200mV/ [10.0ns/ 200m¥y -500ns  500ns/div L 250my |
FULL 000V UL 0.0V 101.7ns .00V [101.7ns  0.00V. 100kpts  20.06Sa/s SKTT mEEE 2

» EL_44: —MEA[ETEEE— M HEEN, RZ L EOP ZERAKREEM 4 NMEVAL, WE
— MRS EESELRE, HT1TiH0O EOP [U## t17is 0 EOP (I #MEE, EMEMEASEBIT
44,
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U} SIGLENT "rH

-
d 1
L
1
1
1
i
STEIEANRRR R S e
f |
l ‘ ‘ ‘
A L e i
]
22} e LU DU LD ARV AR I 4
[ '
<2 usean : (oo T T 10
N T
sL i 0000500 00000000 o =05 [F=0nA3D TDROCHEOR . — I
!
1
1
1
00 -+ 195
| ZL ] ct
100 200mv/ 10X 50,00/ 200mV/ 50.0ns/ 201
FULL 000V |FULL 95.5ns 0,00V (195,50

»EL_45: EABNERALIEELERE EOP i, MEPHT

/= Al

17 ¥

@ 0 a
4
@ 0
4
#5505
LES ]
-500ns  500ns/div BLE 250mV 1
50.0kpts 10.06Sa/s BT R 20

MO8 EOP, MIiX#EHR>=8bit,

@
-
4
=
@ I1qd
] " AX= 83 4n }xz: 267.51
h 1/A%= 12.00MHz |
1 I
1 |
b I i
g e~y sl ity 1
S e [ ] I
1 I
1 | 4
1 |
1 {\ . I
73] 1 i sau. NEEEREISSL e el
] |
I i
1 I
1 |
2 yseEn  (oun (020 P
" I i
T T
1 o
1 I
1 I
| |
De1M =l g3
10X 200mv/ 10K 200my/| 20.0ns/ 200mV/ [20.0ns/ 200m¥y, -500ns  500ns/div L 250mv |
FULL 000V UL 0.0V 2256ns .00V [225.8ns 100kpts  20.06Sa/s SKTT AR 2

»EL_48: E4RERLUREEN REEET 36 L +4ns, LTI E
HERFR, DALHMRERSEEREE, WEZENEERAGERT 36 i +4ns,

BRARNELSRBABIERS
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5 SIGLENT @78

52 ysezn

sL s 4

o
10X 200mv/ 10X
FULL 0,00V |FULL 0.00v.

9.7

9.71

_ @
@ 0o
[F=0x230 L AEOF
3T o ntt
200m\/| 10.0ns; 200m¥y |10.0ns/ 200mVy| B00ns 500ns/div L 280mv 1
102.7ns D00V 102.7ns 0.0V 50.0kpts 10.0658/8 HKTE mEEE 20
LETHESRE
1TSS /R=
|
i 3 5
Scope
FS 5m HS 5m HS 5m HS 5m |
Ch; 1 USB
Hub Hub Hub Hub === Hub Under Test ame
1 1 2 3
5m Short Cable
o
=]
L= =]
Tk 2 19 J20
it €30 g Oe
D!\‘ 4 .
Eb
np 21 04@Opo- J22 2 Gliz
Probes
0 :
= D+, D-
Certified == GND
FS Device

A. J29, J28 7752 D+. D-ESHIMUIEHA

B. fERZLKERRIK USB O J13, EIRK:E5 USB ES1RINIE(S, PoweriT=,

C. J33 @A

B2 45HT USB 448 5 ReMI 428 TTin OHE.

USB2.0 BS—EMNE AP F4

91



U SIGLENT S0

D. J10 5FNELR LTk OZBRBERABRASRELS . UR=TBEELR, 19ER 5m
B,

E. J32##EAIEE USB EANENERIZSE.

F. EETAINZE, BREAFAENBEHBELRF X LIMNIRIRHEE, BROLHET, 2R
SEAR/ERMEARSEMIXKY,

G. "BEHUE" EEPRE "BHNR" FH, REFEENTHARTUIE.

9.72 MiXERSE
EHRTTHRONSRESREEUTHNRRE

» NSELEBEE EOP BE, EXRHE EOP ZEFE (1.92+1) bit~ (2.1+1) bit Z|g

» D+, D-XXRBEREENE, KXRBEERE 1.3V~2V Zid,

» VELFRBNESEER, EXRELFIERE 11.97MHz~12.03MHz Z 8,
» MELRE D+/D-EF. THREE, EXRETE 4ns~20ns Z g,

» WESEESHBEBEY, EXEBZRERFEART 500mV BEIH,
MEANME JK Ba), RENDEEENR JKORHEE,

v
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{5 SIGLENT " r8

9.8 RETHTESRE
9.8.1 MiXLE

Scope

Channel USB

Hub Under Test

Short Cable

Oe
J4 JE]

127 2 GHz
0-Lelo Probes
Certified = D+. D-
LS Device —— GND

A. J29. J28 7752 D+, D-ESHMIKA
B. ER&KER IR USB RO J13, BIRiK:RS USB (5S1RENES, Power XT=.
C. J33BEEHIALIRT USB &4 5N EL=R TTin OHIE,

D. J10 5RHNELR LT OZBRRIFLERASRELS . UR=1"EEELSE, 9EM 5m
B2 NEE .

E. J323#EANET USB EAINERERIES

F. ERTAIUNRE, BRENMENEHBELRE LIMIRFRMEE, BRDEAHET, 2R
EARERMERARSBMIXKY.

G. "EHlE” ZEvRE "BHNR B, REEEMTHATUNE,

9.8.2 MiXERsE
E4 R T THONERESREEUTHNRTR

» D+, D-RXXREEREVNE, KXKRBEZERE 1.3V~2V ZjF,
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U SIGLENT S0

» ME{LFEL EOP BE, ERKH EOP BETE (1.875+1) bit~ (2.25+1) bit ZJg

5% usa20 SYNC=000D000T . To=0xA5 = N - =010 WEoP

» NERERVNESER, ERESFEZRKE 1.4775MHz~1.5225MHz Z g,
> WEREE D+/D-LEF. TRESE, EXREF 75ns~300ns Z[d,

> WERRESHLZREMYE, EXREBEAEFEKRT 500mV @A,

> MINNE JK Bz, REN EA/TEERENR JKORHEE,

94 USB2.0 BES—E4ME B~ F M



U, SIGLENT " S0

9.9 VBus i%¥E (B{#®#)

9.9.1 XL E
9.9.1.1 MiXKIZEE

" Host and Hub Downstream
under test Prots

Channel [ UsB

127
D- Celo+

28 J29

B iﬂ.l?_ g
==

| P1 to J33 must be a short cable ’ — VBUS
and other cables must be 1m —— GND

A. J30 2fFllisH VBus MEBEENIR A, RIFEMTELENGEEEERFRL,

B. &&RHFNIKOER 1m ALK SESRE J33 1%, J32 BEENLBSAHREE, HR
B9 O 1m A5 ARREE, EELEL[LTEHBRE.

C. "Bai” ZBPRE "BHNR" &, REETROBERTTANE,

9.9.1.2 =&MWk

BRABROAFAXEEPE, NERIATRBIREZRKE, /F "B .

9.9.1.3 &M

BB RABREE FFXILE 500mA &, MBRERK[REINREE, _/E "BHIWR" .

USB2.0 85—E/MNIX A Fit 95



U SIGLENT S0

9.9.2 MiXERESE

AN EELFAAROAREAHNBERT, FUKO/K VBus BE (4.75V~5.25V), LARFiELH
O#% E 500mA A/, #lliE89 VBus BE (4.75V~5.25V),

9.10 VBus & (S 4%&{tH)
0.10.1 MiXFHE

Hub

Channel USB

128 129
Casj =)

| w
l | P1 to J33 must be a short cable

and other cables must be 1m

— VBUS
—— GND

A, J23 BE%4R ETiHO VBus MR, J30 RELIRT1TiwH VBus WidR, RIFRIEELERN
SEEEFRL,

B. SE—1TEBMHENEN, H5ES1R J25 &, S48 LTKOSESR J24 HiE, FSKR
F89 S3HFFXIKRE Init {UE, FH NELIFMB,

C. E&B[HNIKMEE 1m ML 5ESRE J33 8iE, J32 BEENESSREZREE, HR
BYim @ 1m 485 RHREE.

D. AR LEEFFXILE 100mA 4,
E. "B3Ud" £EPRE "R £, RESREENTHARTUNIE.

9.10.2 MiXER&E

EREMHET, EELBNAEE 100mA, EXE HTEONBETBEAN 4.75V~5.25V, T1TiH
ASZ&BEER 4.40V~5.25V, RERERER/NF 350mV,

96 USB2.0 B5—EUMME B - Fif



{5 SIGLENT " r8

0.11 VBus BSE®E
0.11.1 MiXFHE

SCGDE Host and Hub Downstream

— under test Prots

P2 P3 P4

’ P1 to J33 must be a short cable
and other cables must be 1m

A ERA Tm RLERFNIRD P1 (MNED) 5ESHR J33; FERENARERESIR J32 5%
BRER—DAR, A 1m NLKERSNIKOZBHEO P2 § USB 51k J17; R TH
iHOEA 1m B%455 USB AHRIBE,

B. USB fi#itk EEAFNAE, BEHAFHXILE 100mA &k,
C. (ER%45%EE USB 554k J13 fl/RiKk=s, Power \T=,

D. "BHlK” ZEbRE "BEHWUR" 2, RELKEEEESHERTERMER, RE
"OK" , RKSRFHARERT .

9.11.2 MiXERE&E

EREMHOMESER/NT 350mV,

USB2.0 85—E/MNIX A Fit 97



5 SIGLENT " r8

@ 1
v
.00
‘ —— T R L e
400
-
0%
4
o0
B
1. 00v E00us H0us £00us -20:0us 0.0us 2 Dus 40 0us &0 Qus. B us
[ C1 ] ] DCIM g3 A
10X 100v/ 1K 100V/ 000s  200us/dv FiE 165V 1
FULL  -300V UL -3.00V| 2.00Mpts 10.0GSa/s R LA 2

98 USB2.0 B85—EUMNI B P Fi
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10 %% EiTiwO

#17 USB 2.0 423 ETimn OEXNIXE, BRI\ FER, IEHHECE SDS7000A —E MM
1¢ o

10.1 Bi#EE{TESHKEE (EL_2, EL_6, EL_7, EL_46)
10.1.1 M8

Scope

\ Channel || USB |

| Device or Hub
upstream under
test

A. {ERMIR SMA &40 J8. J7 SHIEERER D+, D-EEHE, J13 BILAS5RKFEILE

{5, Power {T%=,

B. J10 EARFMEZS L1TiRO, EMINKRE, W Init T=, & Nt TR, BEHRHRGN

£,
C. "BmUid” EEPRE "BalE" &, Init XTX, Test kT=, NKEEHNTHATLY
Eto

10.1.2 MiXESEESE
» EL_2: USB 2.0 BiEHUREZ N 480 Mb/s + 0.05%,
» EL_6: USB 2.0 SRIKFIHZEMES M 10%~90%H_EFHAFN BRI % /A F 300ps,

» EL_7: USB 2.0 SRRz AAE S REERNEEEEF OB RFNEEESE, /T 50mV,

USB2.0 85—E/MNIX A Fit 99
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"} SIGLENT r

» EL_46: &40 LTKOWLRABREER 1, WdRE TP3
M EFRBRNURI—E#T, SHRFENREE, B#iTERRESH,

R A A TATH AT
e ‘
LRV RAREREATARR R R A RN il

100 USB2.0 BS—EUMENIE AP F
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10.2 ®iEL{TES2% (EL_21, EL_22, EL_25)
10.2.1 M8

Scope

| Channel H USB |

' Device or Hub
upstream under
test

2 GHz
Probe

Al
GHz
robe

e D+, D-

e GND

A, "ERigEAN" B, J4. J3HRIE D+, D-EESHNRKS, “EHAENRL" B, IRRE J1,
J13 BEABK S RIKBENIEE, Power T=,

B. J10 EARFMEZS L1TiRO, EMINKRE, W Init T=, & Nt TR, BEHHRGN
£,

C. "BmUid” EEPRE "BahE" &, Init XTX, Test ¥T=, NKEEHNTHATLY
i, WMAEREZEEMLER,

10.2.2 MiREREE

» EL_21: KIXEAEENET, 7L 32bit 8 SYNC Fria . ATt il £ Device fE S FF LAY SYNC

USB2.0 BBS—EUM4NEE - F4 101



U} SIGLENT "rH

@ 1
- v 1
sl
.‘T 1 »VFM!!"'{1
¥ 1 J
o B
4
[ I ‘
20 | I
I
L l
Kol LS 1 {
Y — e ST 0000000000 DO GO0 OODO0000GGO00TL (=]
It 518 4r S4B.4ns 4
L
100 -500ns  500ns/div BE 250mv o
FULL 50.0kpts 10.0GSa/s BKTE mBm 20

» EL_22: EEWIAE, INFIREESEHEMEIZR 8bit~192bit (16.64ns~399.36ns), =
ERSERENE, VEFE—NE (FNEAX) MEZNE (RELX) NEEERE.

@ 0l
- -
s
I'y i
I ‘_L
= i S— ¥ >
" |
@
kit i 1
LU L (T TV A s
AL LRI LAY Y
A
HL MR ) {\‘_,‘ l |‘ .
[ pRth M |0 LIt I I S—— e N | ILLINR 1
LARARRRTOLIA UL A LGB Y
BEE5000000000000000E0000 G GROL RO JOLHEOR oo G GOOOOO0OGE000000OO00OUE00 o (Eop
E B o N .
10X 200mV/ 10X 200mV/| 50.0ns/ 200m¥/ 50 Ons/ 200mVy| 500ns  500ns/div AL 2B0mY 0
FULL 0.00V FULL 0.00v -112.0ns .00V -112.0ns  0.00V 50.0kpts  10.0G5a/s SXFE Mgks 20

»EL_25: }&7T SOF’'s 4, FrEEH) EOP 72 01111111 B9 8 fiZ NRZ £,

102 USB2.0 BS5—EU4EMNIE B F4
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‘Al pmy
\
! 1
Iv
D S N W, B, S
o ' alm

L us \Eor

G
200mv/ 10K 200m
FULL 0,00V FULL

@ 0 a
@ 0
g
-B00ns  S00ns/div ML 250mv 0
50.0kpts 10.0GSa/s T REKE 20

10.3 SiELTHEMMENR (EL_28, EL_29, EL_31)
10.3.1 MRS B

Scope

| Channel

| USB |

' Device or Hub
upstream under
test

|
!

[T [ &
14 J3

D+[@CID-
T

e GND

e D+, D-

A. J4, I3 3312 D+, D-ESHNIEHR, JI3BILBERKRBREILRBRE, Power T=,

USB2.0 BBS—EUM4NEE - F4
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G SIGLENT ' $2F0
A, &Rz, U Init{T=, & nit TRS, BEHHERSN

/=il

1TYm

J10 IEANFFNSEZES L

B.
£k,
"BEi” EEPRE "BHIR” BE, nit {TX, Test TR, REIEEINTHRAITUN

C.
W, WHERESEEMRNE

10.3.2 AiXERsE
» EL_28: BEMERIRSENE, WAE 2.5us~6ms FFESE—RARMEBEFEES,

LN
@ 03 al
usezo
o
[H8 L
) ¢ 1.509r 3000ms  3500ms
DEiM o1 B
10X 500mv/ (10X 500mV/| S00us/ S00mV/ [500us/ SO0V 4.00ms  1.00ms/div FiE soomv o
FULL 150V UL -1.50¥| 1.500ms 150V [1.500ms 150V 100Mpts 10.065a/s Al THEE 20
. D = ,M 4 N
» EL_29: B FENRERIEFESHARE 1ms~7ms Z 8,
@ 1 a
v
.......
]
@ 1 q

usazo
L
ST
0 1 340m: 2 B ms 4.340ms 4
[C> oo | E3
10K 500mV/ 10X B00mY/| 500us/ S00mV/ B00us/ S00mV/ 4.00ms  1.00ms/div &L BOOmY ]
AL 150V FULL -1.50V| 2.840ms 1,50V |2.840ms  1.50V 100Mpts 10.0GSa/s W7 TR 20
S—EENE
USB2.0 BES—XMNIXAF FH
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U, SIGLENT " S0

» EL_31: REEH#TEERNEIE, SRELNE—MERE K-J-K-J-K-J, REDIBTF 1.5K

FHiEpE, 7 500us REASIE,

@ 1 a
Gn v
4
iy
1 AN L
L
& 0
Ba : A= 4,90 Il
| 1/8%= 200.4kHz \
1 i
| I
i I
1 i 4
1 1
1 1
1 1
1 1
1 1
1 1
| |
i I
i i
] i
r 1
i i
i [
i i
i |
1 1
X1=3.35721ms ! !
ke XL X
[ 2] oCIM [ 7% ] | B fihisz D
100 500mv/ 100  500mY/| 1.00us/ 500mY/ [1.00us/ S00mYY 2.00ms 1.00ms/div BIE 2s0v 1
FULL 150V FULL 150V 3.35971msL50V [3.35971ms1.50v 200Mpts 20.0653/5 1K TER 2

10.4 EiE LTRSS (EL_38 EL_39, EL 40 EL_41)
10.4.1 M B

Scope

Channel |"UsB |

| Device or Hub
upstream under
test

D+. D-
e GND

USB2.0 BBS—EUM4NEE - F4
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U SIGLENT S0

A, J4. JB3AHIR D+, D-EESHNL R, RBERENRESNSEEEGTRL,; JI13BILHS
TESREVIEE, Power XIS,

B. J10 PRARFNELR LTRO, SMIAREE, U Init kTR, & nit TRS, SEHRH RSN
£k,

C. "Balid” EEdSE "B R, nit TX, Test TR, RKFEBNTAATLY
i, WAERESEENILE

10.4.2 MiNERSE

» EL_38: ZR%Z& LHI 3ms WZRE, BRELAERE 125us ARETILE, NEMNNERZ
3ms~3.125ms, MENERHRE— SOF's EiER A8 E)fE .

> EL_39: REBLAFFEERS.

i o HE
10X 1.00V/ 10K 1.00v/ 500us/ 1.00V/ 500us/ 1.00V/ -1.50ms  500us/div #FLE 200V o
FULL ~L.50¥ FULL 1,50V -1.500ms 1.50v -1.500ms 1.50V 50.0Mpts 10.0GSa/s Mif

» EL 40: MR BEFLTFHERS, HFEEEZTIRERETT, BLAREVAEEMNESEEREH
P L B 8] (B Bl & RIET T,

» EL 41: AEERNOGE, ENLAEZRREHIRER 3ms AAIE SOF's,
ER: EL_40 MR HEMERFESENRBFEAFEXNE, FIUARNE EL_41,

106 USB2.0 BS—EUMENIE B P FE1



U, SIGLENT " S0

o - ® 19
4
§Oo0ms | @0
4
.‘ S— I — — —
[ °C2 ] DC1M oo [ M;’; mzi; = c20c
T e me DR OB S
105 MESE#H{TES (EL 27, EL_29, EL 31)
10.5.1 iS5 B
Scope
Channel || USB |
Device or Hub
upstream under
test
i
w
D+. D-

— SND

A. J4. JB3HHIR D+, D-EEHNE A, REBEENRESNSEEEFRL,; JI13BILHS
TR ESEEIE(S, Power \T=,

USB2.0 BBS—EUM4NEE - F4 107
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"} SIGLENT r

B. J10 PRARFNELR LTRO, SMIAREE, U Init kTR, & nit TRS, SEHRH RSN
£k,

C. "Bmlid” EBPRE "B &, Init XTXK, Test TR, R4 B THATHN
W, WHERESEEMRNE

10.5.2 MiXERBE

»EL_27: WEFFENSREMNIMNIE, NSENKRE— SOF's Frig, IER K £
8, BEERA 3.1ms~6ms, LLERIFINNE T IHM K B918E (720mV~880mV),

Y

T T T T

£40ms 5.00m: 5 £ 20ms 2 0ms 0.00ms 2.00ms 4.00ms

0500
@ 31 al
o H A% 3.532ms |x2=008
1 1/8%= 283.14Hz |
o 1 |
1 I
1 |
1 |
1 |
1 |
1 |
1 |
1 |
- + - - 1
1 |
1 I
1 |
1 e
1 |
1 I
1 |
1 |
e | |
1= -3.532ms. 1
DI o1 B i C20C
10X 500mV/ 10X 500mV/ 500us/ 500mV/ 500us/ S00mV/ 000s  2.00ms/div &L 300my |
AL 1.50v FULL -1.50V| -1.765ms 1,50V |-1.765ms 1.50V 200Mpts 10.0GSa/s $XTE REm 2
@ 1 a
B
oV
2.50
2.00
.
,,,,,,,,,
1.00
—
05
L
(T s !
-0.504 4 2.0 LH0m: 2.00ms o 001
® 1 qd
GA
e
EN oo o e (73 cavc
10K 500mV/ 10X B500mY/| 200us/ 500mV/ 200us/ S00mV/ 0.00s 2.00ms/div &b 200mY 1
AL 150V FULL -1.50V] 750us. 1.80V [750us. 1.50v 200Mpts 10.0GSa/s XTE R 2

108 USB2.0 BS—EUMENIE AP F
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> EL_29 2XRIREEMNAMEFESHEEA 1ms~Tms, WEDFINNE TIREEHN JK

gEY (EL3X),

@0l
A v
1.000%
1.000Y
—M‘
R L
L L L L L L O L L L L L LT LT L
@07 al
51 T A= 3037ms 1x2-3. N
I t
1 ]
I [}
1 ¥
1 1
1 1
1 ]
1 1
1 [}
1 1
I ]
| |
h F---
1 1
1 1
| I T
o . — L ] - =
———— o | i - - - - -
o 500w [Eiorms i 3[R J
= o =9 [T o200
10X 500mY/ 10X 500mV/| 500us/ 500mV/ 500us/ S00mV/ 0.00s  2.00ms/div i 300mY 1
FULL 1.50v FULL -1.50v) 1.520ms 1,50V [1520ms  1.50V 200Mpts 10.0GSa/s $XTE Rk 20
@l
Ba h ]
D00
2.5
200
1500
s
0500
)
e ————— O e eeveeaoTen]
0500V £00ms 2 00ms . < D0ms 00ms 0.00ms 4 Q0ms B00ms
@0
st :i:smn : A= 305.2us ;xz: 3.3474ms N
13,000 | 1
1 I
1 I
1 1
1 I
1 I
1 I
1 I
1 I
1 1
1 I
1 I
1 I
1 |
™~ ™
1 I
1 \——.—-- -
{ I I ——————
b o | |
=i AR —_— -
o 500y 2,9950ms [Xi}s0ms 0950ms <[ 3:3950ms i
DEIm o1 Bt s c20¢
106 500mv/ 10X 500mV/| 50.0us/ 500mV/ |50.0us/ BODMY/| 000s  2.00ms/div Bl 300my 1
FULL 1,50V |FULL -1.50V 3.1950ms 1.50V |3.1950ms 1.50V 200Mpts 10.0GSa/s XL s 2

> EL_31: REE#TEERNWEIE, FIRELNE—MERE K-J-K-J-K-J, REDIBTF 1.5K

FHEBpE, 7£ 500us REAFIE,

USB2.0 BBS—EUM4NEE - F4
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U SIGLENT S0

A

9REREIRRIRRAIRIRRERRIRRRTRRIRRRERE: ssssssnassnsenns
[LLI [LLLLTTLIT (LI
m: - ) 0fin m:
HE
st sezn ! ETE x2=3.30741m 1
h 1/A¥%=199.0kbHz |
| '
| 1
| 1
1 I
1 1
1 1
1 1
1 1
1 1
1 1
1 ]
| 1
| 1
J 1
[ 1
1 1
I i
1 1
2% ! 1
- X1= 3.34238ms :* :
i ms [RL] 34290ms 2.34390m 3. H490ms ] 2.34700ms 43¢
EE oow o B canc
100 500mV/ (10X 500mV/| 1.00us/ S00mV/ |1.00us/ SOOmY/ 0.00s  2.00ms/div L 200my 1
FULL 1,50V [FULL 1.50V| 3,34480ms1,50V |3.34490ms1.50V| 200Mpts 10.0GSa/s BXFE R 2

10.6 M¥EEMHTEE (EL_28, EL_29, EL_31)
10.6.1 MK B

Scope

Channel |"usB |

Device or Hub
upstream under
test

D+. D-
e GND

A. J4, I3 3312 D+, D-ESHNIER, JI3EBILBERKRBREILRB(RE, Power TS,

110 USB2.0 BS—EM4NE A~ F 14
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B. J10 RARFNELR LTRO, SMIAREE, U nit kTR, & nit TRS, SEHRH RSN
£k,

C. "Bmlid” EEPRE "BahE" &, Init TX, Test XT=, RKEBEHNTHATLY
W, WHERESEEMRNE

10.6.2 MiXERBE

> EL_28: NEEIRESEMNE, B 2.5us~6ms ARXFMIEFES ., WEDTINUE TIFM K
IMEE (720mV~880mV),

1.000¥ |
L ‘
0.500% R
H ! 1 0 I
o i
om } 00m "

=24
4. -2.00m 00
@ 73 al
GA : AX=305Tms. ;
| 1/8X= 327.0THz |
| il
| I
| I
Il I
1 1
1 I
1 I
1 1
1 I
1 1
| I
| I
| i
! 1x2= 3.057ms
0.5 1 I
1 I
i ! |
b el
; X1=00s [ !
BEim c3 3
100 500mv/ 10X 500mV/| S00uS/ 500mV/ 50Ous/ S00MV/ 000s  2.00ms/av AL s00mv 1
FULL 150V UL -1.50¥] 1.530ms 150V [1530ms 150V 200Mpts 10.065a/s Al THEAE 2
@ 1 a
B v
1.00
—f 4
’
A !
0,500 0 0.90m:
® 1 qd
B
—
4
e
EN oo ) LF:3
10X 500mV/ 10X B00mY/| 200us/ 500mV/ 200us/ B00MV/ 0.00s 2.00ms/div FIE B00mY 1
FULL 150V [ULL 150V 3.80Bms 1.50V [3.808ms 150V, 200Mpts 10.06Sa/s T TR 2
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» EL_29 BERIEEEMNAEMIBFES A 1ms~7Tms, WEAFINURE THESER K/J HEEXT
(ED33),

@ 1 a
B v
— — — — — —
250
200
15
1.0
0.5
axn
) -
-0.500¥ -8.00ms 6.00ms 5 -4.00ms -2.00ms 0.00ms 200ms 00ms g 6.00ms 8.00ms
® 1 qd
% H A% 1.500ms H
; h 1/A¥%= 666.55Hz |
3.000 \ !
1 1
1 I
I 1
1 1
1 1
1 1
1 1
1 1
—— 1
] 1
1 i
1 1
1 | 2= 4 Fotms _ —
1 1
I 1
| 1
- " _— —
7 P ——
XL 35T | r
o500 3.008m{FL] 2.208 ;. 408ms 508 1,008 1 208ms ] 4608 P
DG1N ca A
10X 500mv/ (10K 500mV/| 200us/ 500mV/ [200us/ 500N/ 0.00s  2.00ms/div FiE B00mY 1
FULL 150V FULL 150V 3.608ms 1,50V |3.808ms 150V 200Mpts 10.06Sa/s T TREE 2
@ 0l
B v 1
2.5
2,00
1.5
1.0
A
050
a
i
0,501 8,001 6. A 1.0¢ -2.00 a0 00 00
@ 1a
B
o - —_— —_— -
L0.500¢ 1.5140ms ¢ Hac 1. 7640m: ns 91doms J
DCIM 3 B
10X 500mV/ 10K 500mV/| 50.0us/ 500mV/ 50.0us/ 50DV, 000s  Z.00ms/div FiE s00my |
FULL 150V FULL 450V 4.71d0ms 1.50V 4.7140ms 150V 200Mpts 10.0G3a/s iH FEE 2

» EL_31 2RIRFEH#ITEEN G, HIREWNE —PEREY K-J-K-J-K-J, REDFBTFF 1.5K
FHEBpE, 7£ 500us REAFIE,
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r v @01 al
— 4
U LI
B | _ : &l
= X1= 4,862930ms i i
w ;ﬁ hﬁ
g3
10.7 SEL{TEIRENEIEEE (EL_8, EL_9)
10.7.1 MiXS B
Scope
\ Channel || USB |

| Device or Hub
upstream under
test

Ja )3 BT
D+[@TTD- o
n )7

A. {FERAMWE SMA &880 J8. J7 SHIEEEN D+. D-EEMHE, J13 BUAE S RRSBELE
=, Power &=,

B. J10 EARSFNELSE 7w O, HARINKEE, N it TR, & nit XTRS, BEHERSEN
42,

USB2.0 B5—EtENit B~ F M 113
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C. "Bmlid” EEPRE "BahE" &, Init TX, Test XT=, RKEBEHNTHATLY
o

10.7.2 MiXERBE

> EL_8: MEXIRNEY JKBIBEE (360mV~440mV)

@ 31 al
SE2.0 hd
0 g3
" 200mV/ |~ 200mV/ 0.00s  1.00us/div Bk 200mv o
FULL 0,00V |FULL 0.00V, 100kpts  10.0GSa/s R THEE 20
,— —
EATRIRFE J (B EE
= oa
Z B3
. 200mv/ |- 200mV/ 0.00s 1.00us/div fFIE 200mV 0
FUL 000V UL 0.00V 100kpts  10.0GSa/s il @ 20

FTRIEE K NEBEE

114 USB2.0 BS—EM4NE A~ F 14
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» EL_9: 2 D+, D-TIRzNEY, £ 450hm iniEfERT, B BEETET20mV, ATUE SEO IR
A TH D+, D-BEE

@A
5620 Y
5C50 BT
~ 200mv/ [ 200mV/ 0005 1.00us/div fE 200m¥ ¢
FULL 000V UL 0.00 100kpts  10.0GSa/s WA THEA 20

1717 SE0_NAK 8B¥{E

USB2.0 B5—EtENit B~ F M 115
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10.8 HiEth# k17 (EL_42, EL_43, EL 44, EL 45, EL_48)
10.8.1 MALB
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Hub under test s————
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128 129
—0D
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HS Device = D+

A. ERESRLE, J1 SNG4 FTEA, J27 WNPR TR, EHRRRLE, J4.
J3 XM h 4k EATMNEAE) D+, D-, J29. J28 XYM 4 AT mEY D+, D-; REBAIENR
KR EER B EFRL,
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D. "B#W" £EPRE "EHNR" &, REEEINTHARTUIE.

10.8.2 MiXEREE

» EL_42: EA[/PHRRAESEEN SYNC BXPEIAGET 4 L. WE—THRIRELEIELS
B, EETRO5 TR ORSEUMNEE, BENZEREKT 4bit,
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10.9.1 WiXHE
HS 5m FS | 5m S 5m Scope
Hub Hub Hub HS Hub 3
1 1 2 Channel USB

D+[®D-
n

| Rl

I Short ¢

127
D- [T @]D+

128 )29

el
=

Certified
FS Device

able I

Hub Under Test

Probes

TriggerD+,
D+, D-

= GND

A. J46. J45 PEIZEMIEEN D+, D-ESMits, J29 2 trigger DS St &,

B. fERZLERRIK USB O J13, EIIRK:E5 USB ES1RINIE(S, PoweriT=,
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D. J10 5 HSHub3 LfTinOZ EiRRIFAEEANRRELS . URA N SERELSS, EM 5m
B,

E. J32##AIET USB EANENSRIZRE, J5S1EARFMIRE, S244% “"Device ON” &b,

F. EETAINZE, BREAFAENBEHBELRF X LIMNIRIRHEE, BROLHET, 2R
SEAR/ERMEARSEMIXKY,

G. "BEHUE" EEPRE "BHNR" FH, REFEENTHARTUIE.

10.9.2 MiRNEREE
BENSETTESREEUTHNREE:

» MELEEL EOP B=E, ERHE EOP ZEE (1.92+1) bit~ (2.1+1) bit Z|g

% vsazs (00000060570 603 _J0n0 0+ 0AJEGF==={0000003P=0+C3 JD=80
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» MELER D+/D-LFH. TEEE, EKRHTE 4ns~20ns Z 8,
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MIANNE JK Bla), REMBZEERNR JKHEHEE.

v

120 USB2.0 BS—EUMENIE B P FE1



U, SIGLENT " S0

10.10 SiREBE

10.10.1 Mk B
10.10.1.1  WiXHIEEE

Scope
| Channel | USB |
VBUS
—( ]

| Device or Hub |
upstream under
test

A BgJ11, J12 NEEIBESEIZ VBus, D-. D+, GND, RIEECERY VBus, D-. DHEE, &
235 R 7

B. "Bmiliid” £AhRE "BiHlR" 2, REETRIREERASTANIE.

10.10.1.2  HEATHREN
EREEEMHEIRE, BAEELIEHERE, BEUREEER JI0KEO, =% "BaUR" .

10.10.1.3  HHSHENRK

EREZEHBRE, FAHEZLIMIRIR, BENRSEXIES—PESN USB ix0O, #EH
EENEE, BEMREED J10, RET "Ba” .
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| Channel H USB |
| |
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Jo1 stevice or Hubmx
r—{ upstream under
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A EE—PIEFEMBH USB O, BELLKHES J52 HiE, J50 EEFERRL,

B. HEEFHERRNLE, IANERENRSNNGEE, REERANRLFHNEEZEENS
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13554694 811.927mA 69.792mA 772.135mA 63.57961mA 23.20021m4 8.027%
64.380% e e 808ns 36.381us
B
0.1v/A  500mA;/ B0.0ms 20 0ms/dv FLE a00mA o
FULL 1,500 10.0Mpts 50.0MSa/s ZiH L3t 20
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