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I USBDEH
= 19954 : Intell2&K> TR FH

= 19964 1A :USB-IFIZ&>TUSB1.0REEZH XK
— Compaqg Computer, Digital, IBM. Intel, Microsoft, NEC

= 1998F9H  ERHIMEHZELYEFMICHRMIELUSBT. A~

= 200044 A :USB2.0RIEEHE
— Hewlett-Packard. Lucent Technologies. Philips A #r7=1Z& A0

» 20014128 :On-The-Go Supplement Revision1.0& %
2008411 A : USB3.0{xH 2B

PCLE DB FR T IRG T ARENLGTAFT—AD1D
INAETIXIFEAEDPCIZIEAE TEE
PCAZRIZELT TAIIL O a—<InHIZLEND
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I USB2.0&I1&

= Universal Serial Bus Revision2.0

» USB1.1IZHi-SpeedE—F%EN

— Low-Speed (LS) : 1.5Mbps

— Full-Speed (FS) : 12Mbps

— High-Speed (HS) : 480Mbps (USB2.0TE#RIZEH0)
« USB1.1&R G EMMEZRER

= USB2.0#22 4L USB1. 1138 D EE M O RE
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I USBaxo%

0
= Standard Connector SIQIESE =
- BREMNZTIRIZ

H
A
4

\

= Mini Connector
— IZNBIORHA
— SERIRER. ET IR

= Micro Connector =31
— 2O KYSHITEL

— INENEREIR IR

TOMNAZIR A lr—RAL— A/ R—232-T4#—5.12013



I USB2.018#/7—7J )L

USB1. 1M oEHRZEELL
S5 28AWG., YAL ARR7F
EIRIE 20-28AWG

— LR
EE§§5m (26“3) Inner Shield
LS —TIJLIZS— LR E 4R D+
GND
Vec D—
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I 2% :USB3.0—7 )L
= SuperSpeed(X1ARD—TIJLIZTUSB2.0£3.0D1) 5

FE—ILE YA R RT
(USB2.0)

FIEM (AT ay)
=LK YA R RT

(USB3.0)
JL—k_
EiR
—~HE

D2y | 7 SERV2¢ 78 i .
(USB3.0) : s

USB-IF WebLY5//H -
Cables and Connectors, Yun Ling, Nov.17-18, 2008, SuperSpeed USB Developer Conference, San Jose, California
http://www.usb.org/developers/presentations/pres1108/SuperSpeed_USB_DevCon_Cable_and_Connnector_Ling.pdf
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I £%:USB3.0axrv4
= Standard-A = Micro A/ AB

USB3.0%p

- USB2.0%8

= Micro B

USB-IF WebkY51/H -

Cables and Connectors, Yun Ling, Nov.17-18, 2008, SuperSpeed USB Developer
Conference, San Jose, California
http://www.usb.org/developers/presentations/pres1108/SuperSpeed _USB_DevCon
_Cable_and_Connnector_Ling.pdf
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I usBo3

» A IXUSB-IF (Implementers Forum) IZTiTh 5
— Compliance Test (FREEERER) (L&
— Integrators List

« FRIBICEHL TS EDEERA
— Certified Logo

‘ SUPERSPEED
CERTIFIED USB CIRTTErL e USB %
rrrrrrrrr

—ndll
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I USBa>TSAT7 VAR -TAk

» OT-54ERARED AIZUSB-IFNEDH =T Xk
— BEmON\yr—2CUSBODdZERAT 558 1E0T §RLEITH
ATV AR
» ODFREEZESI BICIE
— VILTDT AR
— Test Lab

7)Ao E% http://www.allion.co.jp
XL THXAHIL http://www.xxcal.co.jp/
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1Ll

I USB2.0(High Speed) ¥1E =

= [ESHRITAER
— ET 3514224 (D+, D-). Vbus. GND

BB EEE
. DCHES

= NRZI(Non Return to Zero Invert) T>>a—F
— T—RA1DBEIFESLANILERE., T—200D15 & (L #k6E
— Evk-RAEYI4Y

LM 1 1 I B
<

_|_
\/
)
>
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I TA53A 77“51;5&']%
» TURI - T—AREDESTREM
s JARX, YA

. FUTL—hOHE S T e

el mEShE
oavy

SN NS

T’/.\Q/ L
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TAZAT TS5 LBIEH

Waltage 0

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 1.8 2.0
b Time (x10"-93
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I AIERA 2~

s A RZATISLDFEMIFAERARHE
— ISR TRERENEHLS

= USBa 7547 ATIFERIL AR THIE
— HostH KUHub® Downstream Port [ZTP2

— Device$& K UHub®Upstream Portl&TP3
— =T )LD Device KU HubMD Upstream Port[ETP2

ﬁUE!lI

TP1 TP2 TP3 TP4
| I | |
| | | |
| | | |
| I | |
] l l l
: I | |
| } |
N8 N
» v
S AW »
Transceiver A USB Cable B Transceiver
Connector] Connector
HOST / HUB DEVICE / HUB
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Templatel Template2
400my _ --------- 52bmy 400

Differential i i i Differential
TR R— 300m\
175mYy
oy oV
Differential Differential
- =1 TomYy
H i H 1 =300
—400mV 1R —400mY
Differential _ --------- —S2hmY Differential —525mYy
o% | - 100% o | - 100%
70% 375% 62 5% 92 5% 12.0% 5% 65% S7.5%
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=}

o

R mE I RIGT
= RETDEEZF DT

EEESs ]
BRAEHRT /AR -

]
- =

| 749 2F v L TRIELTEA |

WRAERRT AR

I ] =
— =
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I TARE—FDHYHR—F

= USB2.0(RIETEDOHNI=-TAFD HDE—F
— Test Packet
— Testd, Test K, Test SEO NAK

— Test Force En abl e Siec[l)::lizﬂfTest Select Host Contraller For Uise In Testing
] %XF:E_I:‘:EQEj_é[:[i ::Ubtc troller/System
— Device , Hub
. USB-IFEYYTrYz7EiRH

— HS Electrical Test Tool
— http://www.usb.org/developers/tools/
— Host
« OSHAWindowsDHE&
— HS Electrical Test ToollZTHI&E
¢ OSA'IEWindowsDIHE
— BARUA—FRIZTTest ModelZERETHANLER
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I MIEEDES mE T
» PCEHERALTHAITE T/ \M A& Test PacketE—FIZERE
« ESEAIFIXD49RXF v ETEERIR

oA 78 TARNIADAF X

AERA b
EE & Im ZTE

TAORAFv ET45Q (EFN0 Q) i
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TN IES mE T
= Monotonic Transition
— T—ANEIL T ST EERRY /
[Z :.I:E *2 _9‘_ é & I /
c AT E_Q\DZ;F%E&'% .;.f'{l _Ef'ﬂ“'
- EFEAFXa— g /!

Monotonic Signal NonMonotonic Signal
Measured rise Measured rise (10% - 90%)
(slew) s

= Rise/ Fall Time AE— e —

~ 10%-90%I=T500pskl £ T

o EFETIHLIFEL
o AVTSATURTAFTIZRIL
—L—+THlIE

— 10%

0z
Measured fall

i {slew) ;Jlr;eé;:lre(l fall (10% - 90%)
USB-IF WebLY5//F:

http.//compliance.usb.org/index.asp ?UpdateFile=Electrical&Format=Standard#7
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USB2.0DIL—T A>T HAK -S54

> DIFFRIREMRERL
- REAVE-F U ADELEINH|

Routing Guidelines — Routing Guidelines
=USB Common Routing Mistakes

D Control trace widths to obtain target impedance D Routing over plane splits
— Ask your board vendor what they can achieve D Creating stubs with test points

- As ahmayvsl cost is a consideration ] Routing too close to edge of PCB \
D Maintain strict trace spacing control : b Violating trace spacing guidelines N

Proper routing technique

b Minimize rOUtmg path : Ground or power plane S - B 2
maintains spacing guidelines

» Minimizestubs ____ —— ———
D=

D+

Correct way to connect to resistors Don’t cross plane splits

June 12, 2002

June 12, 2002

USB-IF WebkY 5/ -
Platform Design Considerations, Jim Choate
http://www.usb.org/developers/presentations/pres0602/jim_choate pdc.pdf
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USB#éZs A/ E—3 X

Hi-speed T /3 R / R R NAIE A4

BIEIEE ARYY wmE
RigA(E—H 2R Zterm 90Q+10Q Tr = 400ps CHITE
A—-AE—F> R Zthrough | 90Q+20Q Tr = 400ps THIE

Traneceivar Eﬁpﬂm
Chip Inta;:“hldﬂn-dia

L agacy Criver

[Cutput Impedance = 7, Ty
A
d

Ry mull-up,
and HS
Orvar

P AAN

Zterm Zthrpugh

Device Circult Board

TOMNAZIR A lr—RAL— A/ R—232-T4#—5.12013



Triggered L e ﬂﬁ

|’—_'rJ| =N |x | (X <| i |/| |Runf8top l')| Trig |TDR | Acq Mode |Average v| 200kHz -

E.H A
(M1~ | 10.00Q/div 0.00 ____| v 1.00000ns/div (@ = | - | [| 3:33 PM 6/16/2011
‘:‘.b‘ Waveform H Measurement ” Mask (Main M1) User “ Cursors (Mn M1) ‘ﬁ‘
|._i lOUOQ/dIV ] 1 Max ﬁj 3 Mean __.ﬂ,_! Maskl 0 Ma5k2 0 vl 70.000
mi 108.91950) | M| 89964250 #Wfms 108 Total O v2  110.00
2 Min A Av 40000
mi 71.961290
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USB2.00 sF il < & /iAS 02—
DPO/MS050003/1)—X

DPO5204% DPO5104%¢ DPO5054%¢ DPO5034%¢
MS05204% MSO5104%¢ MSO05054%¢ MSO05034%

iR # T8 2GHz 1GHz 500MHz 350MHz
BEUT7 AL 10GS/s(1/2{5 FES) —
ST ILL—k 5GS/s(3/4chis FREF)

e ms 25M(1/2ch i FIE)
La—F&RORE) 12.5M(3/4ch i FRES) 12.5M
(RKATav) 125M(3/4ch{sE A EF)

%USB2.0 High SpeedD{E 5 Z# €1 RI9 5IZIF2GHzLL £ D BlIR#H = AL E
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USB2.00 sF il < & /iA S 02—
DPO7000C 1) —X

_ DPO7354CH# DPO7254CH¢ DPO7104C%¢ DPO7054CH¢

3.5GHz 2.5GHz 1GHz 500MHz
o 40GS/s(1chfsE FEF) 20GS/s(1chfs FHE)
BEY Ti‘f‘j . 20GS/s(2ch{ FAE) 10GS/s(2chfs )
~ 10GS/s(3/4chB) 5GS/s(3/4chBF)
50M(1ch{s# FE)
La—KRE& (1E#) 25M(2chE¥)
12.5M(3/4chB¥)
La—FE 500M(1chfs FA ) 200M(1ch{s FEEF)
(Bt Ta) 250M(2chB) 100M(2chBs)
54 125M(3/4chB) 50M(3/4chB%)

%USB2.0 High SpeedD{EF5Z &R 9 HIZIF2GHZLL LD B iR #mi= A E
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USB#&

DPO7000C/!)—
DPO/MSO500031)
EENDUBS/ Ny ZTRY A (HSIZDPO/MSO500031)
EFENDUBS/\YrEEHR
- T—JILERTR

IE'&E_ iﬁf&b I]

—XIZATLay

r Protocol Decode Event Table

Frame Number Address Endpoint HubAddr Split SC Port Addr Split SE Spl

USB |
Index StartTime Type PID
1065 3.69m | Handshake ACK
1066 3.69m Token IN 1 1h
& 774 3.69m Data DATAL |
Data
00h c4h B3h pch 2eh 15h 8ch 4ph 10h C5h
1Ah 3eh 18h Fch eOh Beh 8Fh 90h 7Dh F1lh
67h 56h 87h p5h 02h p8h 03h Eph 06h cch
9eh 28h 89%h A7h D3h 3eh 89h 37h 1eh e8h
39h 4eh 44h 8Fh 10h 76h B7h FAh 96h A6h 3
FCh 5ah c8h 11h 0%h 96h 45h D7h 97h EDh
4rh Aoh GBh ach 43h 7zh 42h COh 40h 38h &7
1068 3.70m Handshake | ACK
1069 3.70m Token IN
1070 3.70m Handshake NAK
1071 3.70m Token IN
1072 3.70m Handshake | NAK
1073 3.70m Token IN
1074 3.70m Handshake | NAK
1075 3.71m |Token IN
1076 3.71m |HandShake  NAK

22 Opt. SR-USB
—X . DPO/DSA/MSQO70000C/1)—

soc | m | w &
D00 109 860 7

000 022 618

BT USE
B1 USE

B1 USB
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IEC62684a T S5A T2 R T AMI% I

= TekExpress USB PWR
- YvTIL
- AEVE—REE

Transmitter : Permanent : IEC 62684 Ver 1.0

E-{w] USB PWR
Ripple Voltage
AC Voltage Frequency Component
Maximum Slew
Common Mode Voltage
1KHz-100KHzZ
100KHz-400KHz
400KHz-1MHz
MHZ-100MHz

Test Description

Flease select a test name to view its Description =
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I USBDEHifll [z r 70—

= P6248% / TDP1500%! E&17O0—7J
— RBREFE:1.5GHz
— BUL'CMRR:60dB@1MHz. 30dB@1GHz
— EFEFESETEEA I ORO—TTEA
« P6245%! / TAP1500%! FETO—J
— RBR#FE:1.5GHz
— EB=:1pFLUTF
= TCP202%! / TCP0O030E! EHITO—J
— [EREEE : 50MHz(TCP202%Y)
120MHz (TCP0O030%!) =
— EMREFEEAOXO—TTEA
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I USBH&EEI“f=E LA Ees: TDRAITE 2z
= DSA8300E!FTAIL-D)TFIL-TFZA4YH
» 80EQ4EERY TS /TDREVa—IL
s AUE—F AR EBEICLDEERFTDEE

= =

(- " ifE)

Lo
—
'y

= o
kzk
e
ole

-0 0
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USBT AL T4 A F¥
» EEOTO—EVY

= Host. Hub. Device:B|E 2% i

FTRTODEEL— (LS. FS, HS) [T

Key
l:| Test name/connector
() Switchfuncton

[["A7] ADongle connector
A Receplade
B Recepiade

Switches | Connectors | Loads

51 J

g
&
e

5N J7

Droop Telst Load

J5|:

J70
Inrush current test state:
Discharge, OF, On

="
s ————=

J7

Ji2

High speed Host Signal Quality Ji6

—

Areceptacie on the back of the boadd —»= J19

Aleoeuademhetackdmetmm\

Areceptacle on the back of the board

High speed through connection
for packet parameter, suspend,
resume and reset

J28

Ja4

Connectors| L

£

Ja
J150

@ o = M

LSS Downstream Signa
Quality (Device)
Inrush Curent L§/FS
Upstream Signal Quaiity

Inrush Curvert prabe
testloop

Adjacent Trigger and Droop
High Speed Host TDR

=y m
Sevise oo vesr | S5

fez

Init LED ———

56 - InivTest switch

Jumper for power selection (USB Vbus or user supplied 5V)
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TDSUSB2aY 7547 R -TAK-Y TR 7

= AVTIATUR-TAMDEEIE

— DPO7000C. DPO/DSA/MSO70000CEUMSO/DPO5000
IN)— X5t
— REA—DOTHHEAIE

« USB-IF?®DTest Procedurel =52 & 23

% File Measurements Results  Utilities Help
TDSUSB2?
Measurements: Select
Lows Speed ‘Full Speed | High Speed
Signal Quality Check

Ewe Signal Monotanic
Ciagram R ate Froperty

Device 10
f=fe_D01

Device Description

BCRWET
ensitivi
Dunmy Dewice
EQFP wiidth @ Rise Time Fall Time Chirp

Inruzh

Oroop

Inrush Draop L
Bl Generate Automatic ID's

Prefix
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.

= AVTSATVAR-TAE
— USB-IFBAEHT=-TXE
— HRBIZERNL TS EDEBA
= Y= O
— TxIXIRTE R um |2 TER A
TAME—FZHYR—F
TAM T4 RAF¥E{FEH
s fOE—FRDEITHEIERIC
— TDRE|TEzs THEEE
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