[ EE[USB 3.07%" | % BN 55T 7

G l(ESS:

= 7= ~ USB pyst sisyst w el |3
=~ USB VB ~ RV WA
= ~ USB 3.0 EWHAP &5 % 2 B3P
P4 ~ USB 3.0 &% i g 3

FAERH R R
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USB FY3 RSt T

L. (@5 USB 1.1220

2. [RF{USB 30
3. USB F e ’E_'F/E’lﬁ
-USB RS 4 3 f2p ﬁj‘@ﬁh
-USB 1.1/2.0/3.0p™3H1 % A
-USB 3.0R5LEH 1% [d iy A
T TR I
4. USB B5#5 e
USB 22 H P # PR I fas oLt
-USB 3.0 o] (3 4 eAftpd
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USB 38 55t e [P
USB ¢k

USB : Universal Series Bus (fiﬂ /[Jiﬁ*/iE[E'Jfo' RLES ) PUAEHD > R k'f plEE e

7%t (serial protocol)

USB IF : USB Implementers Forum - USB?&?’[{”%‘« » 7519945 [lilntel ~ Compaq ‘
NEC ~ Digital Northern IBM ~ microsoft3™= % 2 Filmy = » B & RISE4

1V PO R E o o

OTG : On-The-Gopak Y » FyUSBEVEE" [ FPCIe] L vIp st &
HNP : Host Negotiation Protocol » f*#F7E OTGE'Jﬁ”ﬁJﬁj BSHU L o
Host © = % » = $L¢ J%ITF fol E5PC or NB

Device * AEfEf I*%T@ﬂﬁ‘ﬂﬁ =

Peripheral Device : Y& %ITE (fpﬁﬂﬁ /H% Fﬂ’ﬁlpg * RS ALED
Hub = S A8Es > f'l J[é?t b BRIl R J%p‘ﬁ

Downstream : ™ [f > Frevfl i £ [ﬂ na*‘ﬂ%ﬁfp’“ﬁ [Fif S

Upstream :_F & ?F[?rﬂﬁ“u&“ﬂ%ﬁp [l = B [p A
Tx :— #5550 Transmitter PV S8k > YR FTFAS -

Rx :— &% Receiver Py [VBE - (FR A 58 o
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USB 3 55t - s |3

7| USB 1120
1. FIJ USB:{Ls@ ;jr o] /”{jﬁ‘ F TR ARL E Ak EJ’FI fl Eetay F[ REE A
ﬂj'u [ [Fqiﬂ”“ eibe Al I i T ppm&z{: I{"‘

2. ﬂ*@' 7[ puﬂ?ﬁ?ﬁ% USB 2.0 {Efapsid 2 = %Er[ ﬁﬁ‘ﬁﬁf'—Low-
Speedl%q@l SMbps /Full- Speed 12 Mbps ) High- Speedﬁ‘. @480 Mbps

3. Y& [@ﬁﬁ“ oy Iﬁ‘ﬁ? (WYF?E SR IESTEA D) 0 D FEPGHpVRETT
EfJ*;T{ /f'[ E,\f“g_k

4. PR Ry A D USB 1.1/2.0 FUE 3R » 53 IHIJF' lﬁlﬁﬁévﬁﬁﬂﬁi—lﬁ A
Lﬁfi%ﬁ?mg“ﬁ”;ﬂm > (TR ST 5ER [FE AL 12 F f/@?ﬂj’?&?ﬁ SED

EJ;E”_E'%\’?&
J pm A% * SEHUSB S B b)Y O L e (Root o Hub) i
I I[*EJ}I“’{%ﬁfP" Sl Wl | USB o i j 2 5 127

ﬂ;&%lfﬁf }% U ﬁ/H%USB{}Er

6. AR \ }ﬁ‘(“* 73:%[{_—1 1_5[ 5k |'—1iw’ﬁﬂ‘jafl[ [ﬁl T[ ﬁﬁ[ﬁl%
Jfﬂfﬁﬁ fﬁ"ﬁﬁ“ﬁ”ﬁél‘p %%@“ A

7. ri“wﬁﬁq USB 2.0kLI" JPCEf] 1-= *fﬁwﬁrﬁﬁgﬁt# plpcﬂiﬁfu
i - e e SR ushs - OTG o
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USB 3 55t - s |3

- [FFF[USB30 2
USB LA = [y FLUSBQOBJ’ 1= RMERLRI R0 AT TUSB2.0~ A2 E
”F IR [ﬁ{ﬁj‘ﬁﬁﬁ Foke ?qu“jc R/

1. 7HﬁfﬁgUSBQ O[E'“lﬁﬁam ZI Jé\j‘prﬁlEJEJUSB2O| ﬁﬁw'%«[ J5v = 3 FEUSB 2.0pY = 72
[EL il & --lc‘iq@{ SMbps/ 112 Mbps / 3 $480 Mbps

2. TEH‘[ fi I llﬂ“l I i T 2“”SDP( Shlelded Differential Pair > b= 75
Q—G —J‘)[ %ﬂé‘“ JE' AES GbpSF”lEﬁ J

3, ’%ﬁw%ﬁ,@% ke ZW%ﬁ?%P#7WMTM%ME i
@%ﬁw Dlﬁ“%‘r*lﬁf’?‘f = ST [ i !

4. 7ﬂu}?§ggﬁ [etl:%ﬁ Agg[fiﬁﬂ ﬁfﬂ gﬁﬂy I*F'JUSB3 O_Jljm’éiﬂiﬁ[ :

B2.0° . [E{%' EJUSBZO%E 1VUS 3O§FEFFII+QFUIEIF' +US
2059USB361”
5, ER U wwsza IS SRR Y B RIS - YR
WI%@L i SR i

:1,#;}@ rE'ﬁ,“(burst mode)IEB e I TR AE @ﬁ ) ?E{F‘,'JTS@F o
6 %“WﬁgﬁﬁﬁﬁUFﬂﬁmoaaﬁﬁ ST B S SAN 1)
B TR R
7. IJ@JJJ"%[USBF%ﬁg%”i BSTHP SR E]éfbﬁﬁfn b5 P 1
3. :Jf; G2HE | USBYERBRED 2 e [ P I FI 8 7 A % ok o
5
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USB 38 55t e [P
USB BYLOGO

—
b
@
=

Bia
- L
-— —
+ —
—
— L
a5

USB 1 1/2.0 LOGO USB SuperSpeed LOGO

=5 |USB 1.1 —ijég, |USB Wireless
—{& | USB 2.0 (HS) =& |USBOIG

s USB 3.0 USB OTG & HS

......... ug
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USB 3 5850 - el |5
3 ~ USB FYMEHE--USB VIRFVBERE

USB L.
Low-Speed 1.5 Mbps ot
USB 2.0
Low-Speed 1.5 Mbps
Full-Speed12 Mbps
High-Speed 480 Mbps
USB 3.0
Low-Speed 1.5 Mbps (LS)
Full-Speed 12 Mbps (FS)
High-Speed 480 Mbps (HS)
SuperSpeed 5 Gbps (SS)
[’,Eﬁ{[?[ [;C T;%\E'J ﬁ[%
Low-Speed (S |24 Bk - 15 Sk B B B
10~100 kbps
Full-Speed = i %ﬁﬁ ?ﬁg’a AE[H%Q 1ﬁdm (SRS 1~ PR~ BAIREE - f% %F{#
500 kbps~10Mbps 3] g[“ [J;\ﬁ[ x}fﬁ
HighSpeed fipli [~ $¥RI %[ S 7] B I
25~400 Mbps AR [J;xﬁugﬁ]aﬁ ﬁﬁgﬂf
SwperSpeed Sl | HE PR - DRI W [E5F 0] g %] }}F\’ﬁiﬁ’{—
~5 Gbps Mbps [UH}ETEII' J}ﬁ[@ﬁ]f] [ EI 8
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USB 3 3if5h > Tan | 3P
3~ USB f9 M HE--USB 1.1/2.0/3.00 930115 %#8

MNon-SuperSpeed
Speed High- Full- Low-

Speed || Speed || Speed USB 3.0 Host LS/FS/HS
R S — . SS
1 Extended
4|J:i} : " Connector(s)
SuperSpeed

e Non-SuperSpeed
Extended o= =g =m - = (USB 2.0)
Connector(s)
%:ln_.i\ Composite Cable
: y. Tier 5
USE 3.0 Hub \\
‘ o (pne] Tier 6
h\
[\
: @ yd Cofnpound Device
N A :“ \'\1 H
SS;'IZEI[E§S @ﬁtﬁ eibes y / . Tier 7
- ST F I 10
SuperSpeed Supag;aed USB 3.0 Peripheral Device o /
Bl Function

MNate: Simultaneous operation of SuperSpeed and non-SuperS peed
modes is not allowed for peripheral devices.

USB 3.0 1SS 2= USB 2.032 75 27 5 5

o USB 1.1/2.0/3.0 fio RS 404
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USB 3.0&1H# &3 =2 HyeR

3~ USB i MUr0H--USB 308888 a4t

;LUSB 20585 > = FVELUSB 2.09 2 Al sy

A

VBus

j\gﬁ@ —
7 Deesess
= st
GND \ \ /

Vaus N
USB 2.0 B st

D+ EHHTUTPIH@'B
0 H [ﬁlﬁh Low-Speed,
] Full- Speed High-

SSRX4 Speed

SSRX- [ ’“s;f EH2

SSTX+ ﬁEﬁP’%*ﬁ AN
i Y uperSpeed*

ST k! ot

GND
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USB 32 551 - T |3
3 ~ USB pViE! 533;J ;[%Fﬂ #ﬂg_lf;ﬁgg,mj = E%JI

Ht~ @ SIMPLEX - &g E ﬁ]a‘ﬁ T”I,H Eﬁ ) F, Ba: F"fﬂl E]aj il
. ﬂ%“ﬁw'jlﬁ- 00| >

“ : DUPLEX - % (i) HJEBEJ

o =57 ! FULL-DUPLEX » =¥ [H ﬁfa‘ il %fﬂl ﬁi g - e
Fm%fﬂjﬁﬁ ] g ﬁ I

—]

——

+ ‘4= © HALF-DUPLEX - ¥ [i' ) S5 fnpar(E! T fi il <9
53 Eﬁﬁl - RSP —Ff HEI>

S BRLN P 70 9
SATA ~ 394q USB 2.0 ~ USB SuperSpeediLeph - # ?
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USB 3 w5t ~ B B

4 ~ USB 32550 2 |--USB =5 P 4 Aw PR pjiias Lot

(T,

BEARE | EPREE A it i
USB 2.0  |480 Mbps | HSIBfEME | > 18 278 M » A
T8 <5 M >R R R 0 T AR
USB 3.0 >USB 2.0F 22 H il B » 2 (S
SuperSpeed | > 0P8 SSRUEEEE | PAVEIRA o SRR R A 2 A
R <3M > FEOTGIM T T 2 45
1394a 400 Mbps a/ bIBEEEEEE | > A TR R R
e <4.5M > ),
> SRR T i EEPC
gap | LECms [ TEHMAL | TR S e
ze IR | > viSE L AT MR - SRR I A
eSATA I:1.5 Gbps | eSATAREEEE | > [S(F MR L) » BT PR
I1: 3 Gbps <2M >@§‘E?J§F'f$fégj
(II1:6 Gbps) >§F@W%{ATA’FE'?{  [HEE T l_‘]\ﬁ'”ﬁ’
e >SATA 1 JUEZEATA 13345 T % > sEF R T Il
LAN 100Mbps FpEEERE > B = AR T R A R
1 Gbps < 100 M > T e RS > [ 2R
e AR
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USB 3 55t - s |3

4 ~ USB 52551 T | —USB 3.0 O] 43 58 A
— USB 3.0p Jif?,fﬁr FUBTETE= 1394 ~ eSATA
- Fuf RIS~ S
— %’7+§f ﬁjzﬁﬁo—a—-nmﬂﬂﬁ | [ i B EJ FDE il 2] >~
&[] HFTTUSB HS B s USBBO Sk | i %@3 e 1394@%

pJF‘gFI o

— DV BLEYASAY IS 5 (5 (e ﬁﬁj—--—USBZO};PC%éf‘ﬁ”iﬂ ENEIN
1394 > [P E 2 51394[% USB SSE: %jﬁ% ST I

— RS Tﬁilﬂ%mﬁ — A 2007F — F T E LT_J 26{EL[[HUSBXm [ I
In-Statfla* 7 Arff|Brian O'Rourket —~ {38 77 T “jFl;’rU B 3.0f%
2009 201209 $HF *E"w}}["j’ Z[100% > 71 2012F F &=+ FLpuehi e

> "USB 3. ()F[ JT Lﬁig&f jrlff‘—‘\—’\j?ﬂ’?@tt[ lgj? “Q}%L 'ﬁ(UﬂJJ‘“ JJ

= " [R5 20 - USB 3.0 i, > %E;fzoo% LS 75 > 2010

?FF'EJ%EJ* bFIJEfFFﬁE[ EHJE"@%* ;&&oﬂ@f&ﬂ, S o i ﬁlgw p Il

lﬁ[ﬂ1~ tﬁﬂ J}% Qi E‘LFI & IEH]E%JE[H H&E}'.
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[ EE[USB 3.07%" | % BN 55T 7

G l(ESS:
— ~ USB Py S5 Tax |3

=0=2 ~ USB PUTRH ~ & WasltsiAg
= ~ USB 3.0 EWHAP &5 % 2 B3P
P4 ~ USB 3.0 &% i g 3
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USB 3.0 &3 s =2 B P
1 ~ USB = BIf4l#gls4

EIVAAY

— | SB rexs | | (|QQS“”:Z.S)““L[-RQ‘HU !'—-Q
@ rev. 2.0 (2090/04/27 )
/ . . > RN
— USB Rev 2.0 E@O&O}——-%ﬁﬁ TR
Y790 mini A/ABHS Jifl

for OTG/is™ | » =BTV ¢

a
U v U

( 2006/08/02 )—irQJJD micro A/B/AB}% Eﬁfor OTGEH| » =IfLIV &
On-The-Go Supplment to USB 2.0 rev. 1.3 (2006/12/05)

— USK 2.0 micro-USB Cables and Connectors Spec. rev. 1.01 ( 2007/04/04 ) —1
=mini A

< USB 3.0 revLOTR008/11/12 )
/

36
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USB FY B ~ &% W 580 i
1. USB 2.0pv = Pk 3 2

-Type A ~ B » min1 B
-micro A ~ micro B
-For ON-THE-GO

2. USB 3.089 PRSI 4

-Standard A ~ Standard B ~ micro A ~ micro B

3. USB %Eﬂfmﬁl?}"@
USB 2.0/3.0 f FIHE BT 1
-USB 2.0/3.0 FE%J g A
4. USB pYHSLdits
-USB 2.0 foRista s
-USB 3.0 Y Rassiifs
5. USB SPHRHS sttt
-USB 55 b A9 L]
-USB 2.0 & %‘c?ﬁlf‘m‘}rﬁ,}ﬁ&ﬁ
-USB 2.0 micro-USB /&3 ’?‘/Fﬁ#ﬁ&i
-USB 3.0 4P fhise
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USB pV 2 BE ~ 395 053800t

1 ~ USB 2.0eN P2 Z-Type A ~ B ~ mini B
USBRSSOREPT (<5 BFORE .Y T IR USB 2088711 5153 )
Type A * B P ’—?F[JE/” EWI;.J CPERE JEI B2 (Receptacle) I [
Type B * HpREL ]| ?F[V%f& (45 > 2* P BUSEPEER % (Receptacle) T [
mini-B : ==Type BH[fil }%@Flt [ ™ FEAEE T o (R R R R OTGRY R Al o

FA~B% P

Hi— PIN £l *EIFIK/*H ﬂ:T’A =) Hs (Receptacle) [ ™ [ﬁ‘

Series "A'" Connectors

Series "B" Connectors

Series "mini-B" Connectors

¢ Series "A" plugs are
always oriented upstream
towards the Host Svstem

"A'" Receptacles

(Downstream Output

[from the USB Host or
Hub)

¢ Series "B" plugs are
always oriented
downstream towards the

"B" Receptacles
(Upstream Input to the
USB Device or Hub)

Ghiatek Technologies F*ZX[}: Web site :

+ Series "mini-B" plugs are
always oriented
downstream towards the

USB Device USB Device
"A" Plugs
(From the "B'" Pl
r " ugs "mini-B"
USB Device) (From the Plugs (From
Host System) the Host
System)

"mini-B"
Receptacles

(Upstream Input io the
USE Device or Hulr)

www.ghiatek.com.tw Tel:+886-3-3509960 / +86-769-85892520
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USB FY B ~ &% W 580 i
1 ~ USB 2.009 P2/ % Type A ~ B ~ mini B

-8B 45+ 0.10—

12.50 £ 0.10——= 560+ 0.10 =
’FJ|‘—1I 10+ 010 'L\ f/ ,\\\\ T
] I g \ O P === 5| ¢ S
ﬁ| 1 2 3 4 r ‘fl 3 |r,-"_ — .'1_5_ q?»l
5.12£0.10 SR 5 N - “‘ﬁ 1‘_% 1
e )y |7 iR L—J”
USB 2.0 A / B connector pin assignment USB 2.0 mini-B connector pin assignment
Contact Typical Wiring Contact Typical Wiring
Number | Signal Name| Assignment Number | Signal Name| Assignment
1 VBUS Red 1 VBUS Red
2 D- White 2 D- White
3 D+ Green 3 D+ Green
4 GND Black 4 ID no connect
Shell Shield Drain Wire 5 GND Black
Shell Shield Drain Wire

Ghiatek Technologies [ Z%[}& Web site : www.ghiatek.com.tw Tel:+886-3-3509960 / +86-769-85892520
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USB OB ~ 898 W Ui
1 ~ USB 2.0pv = HFIEEU 7% -micro A( A) ~ micro B(« B)

[ ) ' | _ B T
Lo} (=) Can ¢

I—H._l

s~
-

USB 20 A Plug USB 2.0 1 AB Socket USB2.0uB Piug USB 2.0 1 B Socket

USB 2.0 micro-A/AB connector pin assignment USB 2.0 micro-B connector pin assignment
Contact | Signal Typical Wiring Contact | Signal Typical Wiring
Number | Name Assignment Number | Name Assignment

1 VBUS Red | VBUS Red

2 D- White 2 D- White

3 D+ Green 3 D+ Green

plug micro-A : plug micro-B :
short or < 10QQR open or > IMQQR
4 ID [socket micro-AB : connect 4 ID |socket micro-B : connect
5 GND Black 5 GND Black
Shell | Shield Drain Wire Shell | Shield Drain Wire

19
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USB FY B ~ &% W 580 i
2 ~ USB 3.0pv 2% ppi* 2 % -Standard A/B ~ Powered B

USB 3.0 Standard-A connector pin assignments

Pin Signal Description Mating
il Name Sequence
1 VBUS Power Second
2 D- USB 2.0 :
3 D+ differential pair Third
4 GND Ground for power Second
5 | StdA_SSRX- | SuperSpeed receiver
6 | StdA SSRX+ differential pair
_— 7 | GND Drain Ground for signal Last
I T o W 8 | StdA SSTX- | SuperSpeed transmitter
J‘i” i B 5 = j 9 | StdA SSTX+ differential pair
I L= n%' Shell Shield Connector metal shell First

21
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USB [i9. 7B ~ 208 W5

.

2 ~ USB 3.0p™ 7 P 3 B¢ -Standard A/B ~ Powered B

USB 3.0 Standard/Powered-B connector pin assignments

Pin Signal Description Mating
il Name Sequence
1 VBUS Power Second
2 D- USB 2.0 Third or
3 D+ differential pair beyond
4 GND Ground for power Second
5 StdB SSTX- | SuperSpeed transmitter
6 | StdB SSTX+ differential pair
7 GND Drain Ground for signal
8 | StdB SSRX- | SuperSpeed receiver | Third or
9 | StdB SSRX+ differential pair beyond
10 DPWR Power prgvided
by device
- [T r% 11 DGND Ground for DPWR
. < ‘ “ } Shell Shield Connector metal shell First

Ghiatek Technologies [ Z%[}& Web site : www.ghiatek.com.tw Tel:+886-3-3509960 / +86-769-85892520
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USB fiu

e are

PH

VR

ks

2 ~ USB 3.0p™ >* P &3 ¢ - micro A/B
13.35 ::sF - ’335;‘: " .

No.10

C=——

USB 3.0 micro-A/AB connector pin assignments

_Me.10

3 REF

£ n™]!

USB 3.0 micro-B connector pin assignments

Pin Signal Description Mating | | Pin Signal Description Mating
# Name Sequence | | # Name Sequence
1 VBUS Power Second | VBUS Power Second
2 D- USB 2.0 2 D- USB 2.0
3 D+ differential pair Last 3 D+ differential pair Last
4 ID OTG identification 4 ID OTG identification
5 GND Groundforpower | Second 5 GND Ground forpower | Second
6 | MicA SSTX- ,/ SS transmitter 6 | MicB SSTX- ,/ SS transmitter

: \ . . ) Last : \ . . i Last
7 | MicA_ SSTX+ N\_ differential pair /| 7 | MicB SSTX+ N_ differential pair /|
8 | GND Drain | Gr ignal| Second 8 | GND Drain | G ignal | Second
9 | MicA SSRX- (/ SSreceiver ) 9 | MicB_SSRX- (/ SSreceiver )
10 | MicA SSRX+ \Wfferential p@/ Last 10 | MicB_SSRX+ \wfferential p@/ Last

Shell Shield Connector metal shell]  First Shell Shield Connector metal shell]  First

Note : Tx and Rx are defined when an OTG device serves as a host

Note : Tx and Rx are defined from the device perspective

23
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USB fiu 2

e are

PH

r\" @ b;l Fl\r}I

iR

2 ~ USB 3.00% S P

w35 key for micro A/B

| L F
No.10 | , Me.l
= "M *‘Nn.ﬁ
KEY B KEY AB
SHIELD DIMENSIONS SHIELD DIMENSIONS
1225 2% 1225 1)
o I<
2
= +0.08 _ +0.06
@ 6.2 o _ = - 6.3 0z
5 ) 8 =g
28 =g = 0 FT 0
ERd =2~ E 124 6 2 S X —0.26
w - | 2 —_ % —
/. | —— f | —
Wi | =l ] i i —— M
Il{ > y J( ™ I,I)L T  — |> u (1 @B T y
\’\ | f\_/]‘\_l_.r "\/ﬁ | o S g w——
5.4 £ oos _ 453 _?J )
[INSIDE INTERSECTION) 0 = 05 =
4,53
005 6.7 + 005
8.7+ ons
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USB py 2 PE ~ 3 B b i it
3~ USB #FFUAE % 1-USB 2.053.0f F I PRAE 1

USB 2.0 USB 3.0
Plug /»-55 Receptacle -2 [Plug 4:3j Receptacle & &
Standard A ——pStandard A Standard A ———Standard A
Standard B____ Standard B Smlliiid B TeStam:la\rdB
1 [JoveredB 3 Powered B>
SULESS SLILY
Micro A i, Micro AB Micro A — Micro AB
. (OTG only) /7’( OTG only)
Micro B “— > Micro B Micro B “—F> Micro B
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USB FY P ~ R/ K58 ;TEF
3 ~ USB PRV %1%-USB 2.0/3.0fFv$ BRI 1

USB 2.0 USB 3.0
Plug 4-53 Receptacle B leRﬂceptacle iy
il i =
Standard A Standard A Standard A Standard A
— — —
Standard B Standard B Standard B s Standard B
Powered B Powered B
Mini B Mini B
Micro A Micro A
—
Micro B —71_ Micro B Micro B Micro B
— L
Micro AB —~3Micro AB

HYEL » J[JUSB 3. O*Wi‘iit HIHUSB 2.0 PYIAIE] PR > [jUSB 2.0{E AR AR USB 3.0
ITEAJEI P AT 3.0 2% i - f R N i

..... i R USBzo%E"T‘H@ﬁ%O BN TIRR o 23 ORI I R () B
QOﬁ%’&(FIi?’EQOFU F F[ FFF IE FL 26
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USB pV 2 BE ~ 395 053800t
4 ~ USB ‘J-ngﬂﬁ*ﬂ? -USB 2.0 E‘JFEJ;I%?J%

USB 2.0 IHlas » 9 5~ SHEBRL(1(D-) ~ D)) » 2 EFIRE G (Vays) » FH{GndH PR
;'—\Ej-%?,['l&\’ L”'r(} {F[%I:[;{I;j;h jf\‘hff[ %Fr%* t[ﬁﬁ JI:L[@D[F’[?%
on-Twisted Power Pair:

Red: Veus
Black: Power Ground

Polyvinyl Chlorlde (PVC) Jacket

91 e REPYC

OQOuter Shield > 65% Interwoven
Tlnned Copper Braid

IR > Al = 6 ST

Inner Shield Aluminum

VIS
SR AT F ‘(FI;R%L A
( ;\ £y VBUS f?[ EnGnd )

Metalllzed Polyester

Ve ST

By [FEL FESYEREL (F1E3D- ~ #ASEDY)
28 AWG Tinned Twmted Signaling Pair:
Copper Drain Wire White: D-
Green: D+
vee "'f— fL J!‘ VCC(red)

D+ & ::_:: D+(green)
D- ﬂ m e I D-(white)
Gnd —i+_ Gnd(black)
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USB F'fj :\FJFT Nl AR PR =
4~ USBF Jmaﬁﬁiwﬁ -USB 3.0 puHistitg

T, N k B8 . Ui pr A L
USB S0P s0p- SRRUTPL R
2% ( Power +Ground )IVUSB 2.0 st - cer

optional

R phi2 SAYSDPC I RLSTP 7Y Twinax )
AL [T S e <
i USB 3.0 F RLITVRU FOUSB 2.0584F

S [ R 2
(% P‘ 4SPD2 -
ﬁr £5SDP2+)

v o P N SDP Signal Pair
+2 5 SDPASS A AY Y o E%&
Bl VRCR FUUSB 20§5Lﬁﬁf 5y o EE O
USB 2.0 Frd RV Eiarfie - i) SDPH[  rower
(E o FE TRl
L Pl R )
(. B BUS
Jacket
e e e PVCY} ¥
}%FF%*TWIF:,HFEL?&L 1 L
(BEFELSPDI - :FF[I £5SDP1+)
SDP Signal Pair
EI;: | ::T‘:- ff(:::f ... _:\(-’_:}"._:C: |If ll g+ Ground
iii’;*% R ), T S St S . Fjﬂ’ﬁqék
i —_ - o - o - (4 £5Gnd)
GND l'xk y ;"I GND
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USB pV~BR ~ 25 Wbl et
5+ USB ’%Fiﬂwa&ﬁaw .USB2.0/3. O’%ﬁ,ﬁ%ﬁjﬁﬁ

FHSUSBp = f«wﬁﬁﬁl. ) FYUSB 7847 EEix A-xBAVAHE -
(xf’ £iStandard, mini or micro )
* IR H3.0A-30AFRMT ERUSB 3.0BSUAAT o = RIRLI 272 45 1
I [HER iﬁ?ﬁr USB 2.08 1 TR e | FHEEICT: 2.0 A - 2.0 ARSUF
LY fe 27 = AR R py E&E{F’@Z.OA- 2.0ARFTRLZ HEVERY -

USB 2.0 USB 3.0
StandardA{g}ﬁﬁ Standard A 253 StandmﬂAﬁHtandmﬂAﬁ}ﬁﬁ
\\\ tandard B 253 \\ﬁtandm‘dBfg}.aﬁ

\)capﬁve cable Capiwe cable

X\ﬂ\/ﬁmB-ﬁ}ﬁﬁ /& Powered B

/ /
h&mA&ﬁﬁ\ Micro A 25 Mi:mA{Q:ﬁﬁ‘\ \Mi:mA{g}ﬁﬁ
\ B /R WBM

YStandard A 8% Standard A §-7%
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USB FY B ~ &% W 580 i
5~ USB tf-'ﬂw’?‘}'\'f EHW -USB E‘;'Iff[ﬂwlgwﬁ@ Bﬂﬁjﬂ

USB s sl B bl 2 Bl R
LS
2.1 1A E?E*]F I(delay) %+ (USB 2.0)
3. AT I R LR S e

% S R A A [F‘“f{p SRR

USB 2.0 spec. & ENC for mini B ’?‘}Fﬁ#ﬁﬁﬁ%@ -~ 5 M(26 ns)

On-The-Go Supplement to USB 2.0 : F"}Fﬁ#ﬁ&ﬁ%@ﬁﬁ 2 M(10 ns)

USB 2.0 micro-USB Cables and Connectors Spec. : fﬁJOTG

USB 3.0 spec E&Fﬁ#ﬁ&iﬁ%@ﬁ 5> FIR ﬁﬁ%%’ﬂ?ﬁlffﬁ (£
[ T i £ 1 0 S 3 M T

Maximum Delay for Standard Connector Cable Maximum Delay for Micro-Connector and Cabls
Location Delay Time Location Delay Time
On-The-Go Compliant Device — TF1 to TP2 1ns USB 2.0 Compliant Host - TP1 to TP2 ans
Micro-A plug to Standard-A receptacle adapter 1ns Standard-A receptacle to Micro-A plug adapter 1ns
Standard-A plug to Standard-B plug cable 26 ns Micro-A plug to Micro-B plug cable 10 ns
USB 2.0 Compliant B-device — TP3 to TP4 1ns USE 2.0 Compliant B-device - TP3-TP4 1 ns
Total 29ns Total 15 ns 30
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USB py 2 PE ~ 3 B b i it
5 ~ USB 45 f3801-USB 2.0 4 #H955 il 3841

2o || [+ v (= USB 2.0 A—USB 2.0 B
Overmolded Series "A" Plug Overmolded Series "B"” Plug
(Always upstream towards the "host” system ) (Always downstream towards the USB Device.)
Ef' [Q%’_{,| — USB 2.0 A—captive cable
| ¢ (/” \)
(Abwesys, upednea m bowands thi Thosl™ system.) \k/x
.»_n.c.mmmmmam
o [ ==2[7 USB 2.0 A—USB 2.0 mini B

Overmeided Series "A" Plug < )) Series "Mini-8" Plug
1"“-\_‘____,-/
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USB fi 2 B »

2 W58

i

5~USB+# ﬁﬁ]élfﬂ?‘}fﬁ[!ﬁﬁbl’a‘ -USB 2.0 micro-USB *H E¥pv5y f,[ha‘&

USB 2.0 micro-USB Cables and Connectors Spec.= el &vjEr [F°0TG

USB 2.0 min1 A—USB 2.0 mini B

Max cable lemgth = shorter of 2.0m or i0nsec electrical length

=T

Hicro8 Plug

[[T<T=> [iilip =

I —

Micro-A Plug

USB 2.0 mini A—USB 2.0 A% %

Max cable length = shorter of i15cm or insec electrical 1

USB 2.0 miniA—-captive cable

Max cable length = shorter of 2.0m or 10nsec electrical length .

< | =) MY _ ]

USB 2.0 A—USB 2.0 min1 B

Max cable length = shorter of 2.0m or {0nsec electrical length

4=E =

Std-A Plug Micro-B Plug
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USB fu 7P ~ 29 Wi
5 ~ USB &Y il T-USB 3.0 S EHIRY filast

[ A-APRfTRabL - B ER EMEENXA-XBNATifE o (x[T* BbStandard or micro )

N —
0o (=] T " [se<|F3| USB 3.0 Standard A—USB 3.0 Standard A
e b E—— :
g [%mﬂ : Hﬂﬂ = USB 3.0 Standard A—USB 3.0 Standard B
| J—
E = \\i— [% - USB 3.0 Standard A—USB 3.0 micro B
[ T
<t e | [l (s5=)[=3 USB 3.0 micro A—USB 3.0 Standard B
I
< %m] [% W USB 3.0 micro A—USB 3.0 micro B
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[ EE[USB 3.07%" | % BN 55T 7

G l(ESS:
— ~ USB Py S5 Tax |3
=~ USB VB ~ RV WA
= ~ USB 3.0 EWHAP &5 % 2 B3P
P4 ~ USB 3.0 &% i g 3
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USB 3.0 &3 s =2 B P
3~ USB 3.0 5 il B FI = Hr 41

Attenuation / Insertion Loss FUR/AS 7 R
Differential to Common mode Conversion = 57 [FiBUEE
FEXT 2.0to 3.0 AT H‘_F'] 2.0t03.0
NEXT 1_«[--ij 'I:F"l

¢ NEXT2.0t03.0
¢ NEXT3.0t03.0

Differential Impedance( Z )= 57 = Hi

¢ Cable Impedance( Z;)

¢ Connector Impedance ( Z,,,)

Intra Pair Skew

SEHHI 2,010 3.0
SERHI 2,010 3.0

AL
AT
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USB 3.0ENH4 & > =2 Hy R |
3 ~ USB 3.0 55 i BN IR G0~ A

Item | S HIZE e USB 3.0 H#54&
1 Cable Differential Impedance TDR mode @200 ps Tt QOOET QR 970
2 Connector Differential Impedance |TDR mode @50 ps Tt QOIS (TR 1052 )
3 |Intra-Fair Skew TDT mode @200 ps Tt Iopsim
4.5 |NEXT 2010 3.0 N A&/Transmission mode -21 dBfmazx @] o5 GHz
FEXT 2.0 to 20 (521 or 8ddz1) 21 to -15 dBfmax @ 2510 3.0 GHz
-15 dB/max @ 30t07.5 GHz
f NEXT 3.01t0 3.0 N A&/Transmission mode -2 dBfmazx @] to25 GHz
(521 or 8ddz1) 2 to 23 dBEMmax @ 251030 GHz
23 dBfmax @ 301t07.5 GHz
7 Differential to Commeon Mode N A&/Transmission mode 20 dBfmazx @ 0.1 to/.5 GHz
Conversicn (521 or sed21)
3 Attenuation/ [neertion Loss N AfTransmission mode -1.5dBrable @01 GHz
{321 or dezl} —5 dE.'"CE.ble @1.25 Hz
15 dBrable @25 GHz
25 dBfcable @75 GHz %
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USB 3.0EHH[[AH i = Rt B

4~ Rl F---A 552 ( Differential Impedance ,Z )
A« RS EAPR] ARG IR oy R R R o AR R
E JE [ﬂ:F‘* o

=t . :L: R'+ j2rxfL’ _ _' . ) L,
H 907, z, 7 \/G'+j27sz’ = Gf @, R 1>>0)

B ¢ I BT R R 5

B - GUR IR F R o 2 SPRCEIRT T -

W—>

Vin + Vref

* Vin - Vref

o 4 o

R: B 62 PR
L> ¢ B bR A P e e

c:m@%@migﬁ
G : W R AR
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USB 3.0& [ &3 s =2 Bt P
4 BYHH—5T PN

{ ppTDE_ConnectorIMPZ Pair | X ns Y Volt

0.90
0.0
0770
.40
0.50

@F' |ITDRE @Uﬂ”ﬁ‘u [Ny
ENHIR JEﬁF 7 HUH 'E* Ni|[ESR JET

ﬁ‘ PN 5T T pJHr

RLFFPE > P B ORGRAT

LT

s

e

0.2 : : ! !
5053 50.93 51.33

gggp&ﬁﬂ“ﬁu :
A VAR

Rl sk

P4 B B

%ﬁ%gpﬁyﬁpnp ﬁt =

- /
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USB 3.0&1H# &3 =2 HyeR

4 ~ BEEE--- BB ;@Eﬂ]‘ ] (Delay ) for USB 2.0 only
SN ;L;rﬁﬁéxgﬁr ,mgﬁquw Enﬁﬁ‘ 'TU%_}%H ’I”

F I R *Eiféé[fll RS H #@%ﬁﬁ

EOEH ] Eﬁj*ﬁfﬁ’:’fﬁm » Fi ’?%H JESTF L7 TDR FI%QL—_(D1ffere1r1t1al)
Al AR IEC piis TN ﬁ[}%p FIEHEH o

Ghiatek Technologies [ Z%[}& Web site : www.ghiatek.com.tw Tel:+886-3-3509960 / +86-769-85892520


http://www.ghiatek.com.tw

USB 3.0&1F[4H &3 &> =2 Hr P
%Eﬁa%--- = VB [§¥E% (Intra-pair Skew )

EE T o L i (Intra -pair Skew ) RLir[fil— ERS [RyEasLY
Single-end Delayff¥i o

T+ S = S M SRR R

LY IS 318G SRR RLATOR
D1fferent1a1§*5'F y — @l iy

I
<
<

I

|
| —
/i »
4"‘* A T=Skew =0 A T=Intra pair Skew

|
I _—
|
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USB 3.0&1H# &3 =2 HyeR

4 ~ %E'??é’a%---?d’ﬁﬁljﬁ 7 $1K (Attenuation/ Insertion Loss)
O ii_ﬁﬁﬁajé[ﬁiﬁ*‘ (Pout ) E‘?ﬁfarj‘ FIoPE (Pin) pUESf > PRRGHORIEE =
FIN 2 D] T dB#eas o B AN o o =10 log (Pout / Pin )

T U ATTRIZ 0 dBJR} - F ?*%TFJ%F'@‘@W@ b BT100% 1 ey -

oV ATTHTRREERT0 dBR - %7 FORIHE S 2 -

BRI (7 INAGIIE 5 76 % IR > BRI 1% 7 F SR B I R

F=fixture
L=Load
1]
=
“
o
=
[ =
2z
3
=
|
=
1)
b
=
[m]
; ' | | : ! ! i
-"5-___"“:"“___:"““-_'___"-.*-“___-:".---":__"-”L-.-;"'
K 7500
I y25 |
30 i i i i i __: :
a 1000 2000 3000 4000 S000 H000 7000

i Freguancy, MHz
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USB 3.0&1H# &3 =2 HyeR

4 ~ %Eﬁzﬁl?&--- Differential to Common mode Conversionz=- 77 [ﬁ]@jﬁlﬁi
HiF P {1 TN TR (Pin) =i ek i Y fF IFLFPETTS (Pout_comm )
pwﬁé’ﬁ%nm?wﬁ@awmﬁ$ﬂ~u B S
DTC =10 log ( Pout_comm / Pin )

#[ {E (/DE/JDTCEHZ“],EIE?;\_#FJE/\O dB[ » e SHERIHUE AU 2 ﬁlﬁ%%%ﬂgig, .
o ATTEREES0 dBR » 7 AU b -

B2 7 INAGSE 558§ B o 105 5300 e S A R
4wﬁ[%w:pgm-ﬁ@%§ o B A

-10

o . et et et bttty { ettty St st et ok e pent bt e e 4 et
] I ] 1 ] ] ]

F=fixture
L= Load

] ] ] ] ] ] ]
S L et e S e e

Differential to Cormmon Mode Conversion, dB

Fregquency, GHz 45
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USB 3.0&1H# &3 =2 HyeR

4~ I%E'fél%.--- , ( Xtalk > Cross talk )
:E»fﬂ\%“ . rﬂ 15\;]:[&. EI ﬁ[j :IL’EF”;{ % @—P‘:’z—j‘-ﬁj‘ﬂ Q%jjpﬂﬂ**]ﬁ[ ’» — lﬂ&”ﬁﬁﬂ%*ﬁ}
ﬂEP T e FIVE (AR 'tﬁ”'*fﬁl > 3 BB NKEEFRET S S
’f[ [ NEXT Near End XTalk) = 10 log ( Pnear / Pin ) in dB
lﬁi’rUF[ [lg

i FEXT (Far End XTalk) =10log (Pfar/Pin )indB
FyIE - P Xealk B &8 Th0 dB(or 1T ¥T100 %)Eﬁ A T RIS S
TR S T g ot L

ENRIL N U INAGHEE TR gl@ﬂ@ﬁﬁj@ PR R > ST
dBﬂ JF'Jﬂiﬂ o
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USB 3.0EHH[<H & 2 R
4 ~ BERES—fl1H ( Xtalk » Cross talk )

I p

S E ;..L:
\ - e T .:.'.:.:-:; !

\ :

F= Fixture
L= Load
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USB 3.0&1H# &3 =2 HyeR

EXT 2.0 to 3.0

4~ BEYEE—fiF (Xtalk)
F

[ s s
by JRp

NEXT 2.0t0 3.0 SPBEEE AT SR
NEXT30t03.0 |yt e
Vaus / \ Vaus
o D+ . K \ D .
I%/38 0. B 3 31/
SSTX+ — ~ SSR)+
N &
C SSTX- — i = — SSRX- g
§t‘ 88RX+ = 88TX+ éﬁ
. SORX- - SSTX-
GND \ \ / GND

FEXT 2.0 to 3.0 / NEXT 2.0 to 3.0

] 1 i
Ap :
0 1000 2000 3000 4000 5100 G000 FOO

Diffarantizl Maar Enc Crosstalk, dB

4t ! : ! ! ;
L] 1(HX} 2000 300 S000 SI00 1 s]] T

Frequercy, Mz

NEXT 3.0 to 3.0

48

Frequency, Mz
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[ EE[USB 3.07%" | % BN 55T 7

G l(ESS:
— ~ USB Py S5 Tax |3
=~ USB VB ~ RV WA
= ~ USB 3.0 EWHAP &5 % 2 B3P

== ~ USB 3.0 HEFFR7E B
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USB 3.0 H[FE AR SE R P

USB 3.0 Jﬂfﬁ&g\rﬁs IR
1. TE[, Tl 7} T’Tlﬁa f[
ENRISHRCH = 11477 100 MHz~ 7.5 GHz

4—.

2. iﬁj":’ P
TDRk’ DT P

_-'.‘ T I

—}y ——»":\? lﬂm:-—pr.—.-rr;wn: #r:'rrnrv; ;TJ.-?'E-_-._;_I—"I.:-“

3. USB3O0&Hles Mirl— = e =
G, [21] i‘i_"l l'::l “_'-H' Ak

4. - EIZZI_ L{q,:[ J:[ R PR T ,..,L,_;__I‘_
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USB 3.0 HIEE FaR 5 3P
USB 3.0pvENHI= = 2 [PV RER

At 53 47 B (Network AnalyzerNA) © ST 100MHz~7.5GHz - FA0 " 14 F2f)
ESO71C » 7534 4] 1

U™ %
= 51 [IBUE L
B 201030
SR 201030
& I 201030

Eﬁi@?’a F!#(Time Domain Reflectometry, TDR) * 7% TDTENHF= T2 » B0 1P B4
86100C = % + 54754 AR + 861 12A115 (or S47T54AfBLAE *2)

—

® 6 o o

o B s o e
o AR _EElIZ?”“%ﬁ
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