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ATEN | USB - krétka historia interfejsu

Universal Serial Bus
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ATEN | USB - krétka historia interfejsu

USB 1.1

FULL SPEED USB
12 Mb/s |1,5 MBs

-

5000

USB 2.0

Hi-SPEED USB
480 Mb/s |60MBs

.

USB 3.0

SUPERSPEED USB
5 Gb/s|625MBs

_ 2010

01

USB 3.1

SUPERSPEED+ USB
10 Gb/s|1250MBs

.

USB 3.2

SUPERSPEED+ USB
20Gb/s|2x1250M

- I

=501

UsSB4®
40 Gb/s




ATEN | USB - krétka historia interfejsu

——

1 2 3 4

Typ-A

9 8 7 6 5

1 2 3 4
Typ-A Super Speed

Typ-B Super Speed

12345

Mini-A

54321

Ul )

Micro-B

-

-

-

12345 678910
k I ALWHHJJ]

Micro-B Super Speed
Zrédfo: usb.org



ATEN | USB - krétka historia interfejsu
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ATEN | USB - krétka historia interfejsu

USB 2.0

n—

®

EEEEEEEEE

(( USB 5 Gbps

™

(( ﬁEB 1 0 Gbps
(USB 200

USB4®

CERTIFIED
(( USB 5 Gbps

EEEEEEEEE

(USB 200
(( ‘CEJRT?B40 Gbps

EEEEEEEEE



ATEN | USB - krétka historia interfejsu

USB 2.0 USB 3.2 USB4®

USBE Performance-only Packaging Logos and Cable and Port Logos

(USB5e::  (Sotps

(USB10c:,: (A Osbps
(USB20::,: (20Gbps
(USB40c:,: (40cbps
(USB80:.: (80sbps

USB Device Power Port Logos




WATEN | USB OTG / Dual Role
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USB OTG — On the GO — urzadzenie mobilne jako host

Attach Detection Protocol (ADP)
Session Request Protocol (SRP)
Host Negotiation Protocol (HNP)
Role Swap Protocol (RSP) - USB 3.x

OTG Device




WATEN | USB OTG / Dual Role

¢ USB Dual Role — czyli OTG dla USB-C

¢ DFP - downstream-facing port

¢ UFP — upstream facing port

Urzadzenie DRD

(Dual Role Device)
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ATEN | USB-Type C/USB PD

USB Type-C - pinout
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High Speed Data Path 1
(USB3.0 55, DP, PCle, etc)

High Speed Data Path 2
(USB3.0 55, DP, PCle, etc)

StdA_SSRX— ~StdA_SSTX+
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WTEN | USB-Type C/USB PD

DFP Gniazdo UFP Wtyczka
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WTEN | USB-Type C/USB PD

DFP Gniazdo UFP Wtyczka

Kontroler

Host Peryferia



WTEN | USB-Type C/USB PD

DFP Gniazdo 20V @ 5A UFP Wtyczka

Vbus

Ss

Ro_ CC1 Vconn

Kontroler
Kontroler

Tx

Host Peryferia



WTEN | USB-Type C/USB PD

DFP Kabel UFP
Vbus
Tx m CC1 Vconn VVconn CC1
o RX o < N e
% Ra CC Ra o
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7 Tx 4 c
Rx cc2  cc R cC 2
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ATEN | USB-Type C/ USB

¢ Wiadomosci:
¢ Dla Power Delivery:
¢ 13 wiadomosci kontrolnych
¢ 5 wiadomosci data
¢ W zaleznosci od typu wiadomosci mogg byc:
¢ Wystane przez zrodto
¢ Woystane przez urzadzenie

¢ Woystane przez kabel

DFP WTYCZKA WTYCZKA UFP

SOP’ SOP”




ATEN | USB-Type C/USB PD

n Teledyne LeCroy USB Protocol Suite - USE 3.1, 2.0, and SSIC - [FA\Dropbox\Dropbox\USB-C Easy Bake Oven\easyObake-oven.usb] -3 .-.- A — T— W —— - _—_ = | &
@ File Setup Record Generate Report Search View Window Help _ &=
= | | —~— gﬂ status:n/a Record M g@ﬁ EA I ) C?D . - ma ﬁ WR IR . st
® | = | a8 & % 0k TRE| S e - B [B F) Runonc [&] UsE 3.1/PD Exerciser 2 E
Trace View @
E Left ) AttachWait. SRC === Attached.SRC @ 07.377 719 000 Right ) AttachWait.SNK ==> Attached.SNK @ 07.377 719 000 B
Packet ccE t CCH1 Pins Ad Curr
S Connected 15A "Left” "Right" Open 152 940 ms 7 277 719 000
?6 Packets Il DR | PR Msg ID |Obj Cnt [Max Cur[Voltage [Dual Role ||| Duration Time Time Stamp
|PD MSO Source Cap|DFP |SRC| 0 1 erd| 240A |[500vV] 0 ||oourcecae 627480 us 2.136 sec 7 . 530 659 272
’PD o Msg Type S0 M;.g 5] om cnt Duration . Time Stamp
6 59 [Get SRC Cap |UFP SNK 496.617 us 120.935 us 9 . 666 645 720
PD Meg JMsg Type DR PR M.:g [5] om Cnt Duration Idle Time Stamp
5| GoodCRC |DFP [SRC 494.382 us 225.754 us 9 . 667 263 272
IMsg Type NS0 I\.‘I;.g ID Obj Cnt [Max Cur]voltage [ Dual Role | Duration Idle Time Stamp
SRC
RE Fo MS9 [Source Cap|DFP |SRC F'xe‘j| 240A [500V | i | 627102 us 88 938 us 9 667 983 408
anlie Msg Type DR PR I\.‘I:.g D Obj Cnt Duration Idle Time Stamp
SNK PD ] GoodCRC |UFP | SNK 496.617 us 5.254 ms 9 . 668 699 448
sne bl Mag|MsoTyne] HERE IER I\.‘I:.g 1D Obj Cnt 'Request Max Opr Cur/Pow Opr Cur/Pow Cap Mismatch Obj Pos! Duration Idle Time Stamp
Request [UFP [SNK 2.40A/ 60.00W [2.40A/ 60.00W 0 1 630.315 us 120.917 us 9 . 674 450 360
2 Msg Type DR PR Msg D ObjCnt Duration Idie Time Stamp
SRC —» m
RC 44 GoodCRC |DFP |SRC 494.382 us 425.026 us 9. 675 201 592
DR PR Mag D om cnt Duration ) Time Stamp
DFF [SRC 494.382 us 88.978 us 9. 676 121 000
PD Meg JMsg Type DR PR M.:g [5] om Cnt Duration Idle Time Stamp
5| GoodCRC [UFP [ SNK 496.915 us 27.696 ms 9. 676 704 360
DR PR Msg|D ObjCnt Duration Idle Time Stamp
PS Ready |[DFP[SRC| 5 0 494 382 us 88.794 us 9 704 897 184
'oD Mg Mg Tvpe DR PR I\.‘I:.g D Obj Cnt Duration Idle Time Stamp
[ 5| GoodCRC [UFP [SNK 496.617 us 8.518 ms 9 . 705 480 360
5 Packets | Port soP" Msg Type Cable Plug Mag ID |Obj Cnt [ cmd [Smd Type [Obi Pos [vendor 1D ||| Durati Time
E 96-100 | 227" HPD MSQ [\/endor Defined | DFP or UFP 1 vou Header D scover Identity | Initiator |0 | PDsID ||| vonaor Befined | M a7 702 us 9.977 ms
Packet | Port PD M Msg Type Cable Plug M.:g (s} Obj Cnt Dwuration Idle Time Stamp
101 | 227" 5| GoodCRC | Cable 499.001 us 1.686 ms 9.724 472 136
Packet | Port Msg Type Cable Plug Msg 1D Obj cnt J [ Cmd [Cmd Type [Obj Pos [Vendor ID | I Vendor 1D [ Rsvd [Modal Opr| Pry{
E 102 [ 2o PD usg endor Defined | Cable VBIM Header i over Identity|[RespACK| 0 | PDsID | |\D HE398r i Sic Control Technology Corp. |0x000 | Supported | Pass
Packet | Port CBL PD M Msg Type Cable Plug I\.‘I;.g 1D Obj Cnt Duration Idle Time Stamp
103 | e 5| GoodCRC [ DFP or UFP 494.382 us 19.620 ms 9. 727 947 720
DR PR I\.‘I:.g 1D |Obj Cnt |8 F_ "__[Max Cur[Voltage [Dual Role|
PO Misg Source Cap |DFF [SRC 3 ‘F'xe‘j| 2.40A |500v] o0 ||"*®9 300A |o00v] o ||"®®9 430a [2000v] o0 | 892 542 us E
'oD Msg JMSg Tvpe DR PR M:.g 1D om cnt Duration Idle Time Stamp
5| GoodCRC |UFP |SHK 496.766 us 4.282 ms 9. 749 043 360
'oD Msg MSa Type (DR | PR MsgiD objcntf’_ ~  Max OprCur/Pow  OprGur/Pow  Cap Mismatch Obj Pos Duration > Time Stamp
5| Request |UFP|SNK| 2 1 St 4 20A/ 107.50W |4.30A/ 107.50W 629.937 us 120.335 us 9. 753 822 496 -
I
QuickTiming markers not set
Ready Search: Fwd

Zrédfo: reclaimerlabs.com



ATEN | USB-Type C/USB PD

125 msek
,"Wykrytem podtgczony kabel” Discover Identity
CRC OK
Discover ACK
\ ,<Jestem kablem pasywnym”
,Moge dostarczy¢ 5V@900mA” Send Capabilities

Request  Chciatbym 500mA @ 5V”

OK, mam tyle’ \
,Prosze” :;_RDY\

Vbus active




ATEN | USB-Type C/USB PD

Quick charge vs. Power Delivery

O S 7 B T S

USB 2.0 (Alub B)

USB 3.0 (A lub B)

USB Battery Charging 1.2
USB type C

USB type C + Power Delivery
Quick Charge 1.0

Quick Charge 2.0

Quick Charge 3.0
Quick Charge 4

Quick Charge 4+

5V
sV
5V
Do 20V
sV
sV, 9V, 12V

Od 3,6V do 20V w 200mV
krokach

3,6V do 20V w 20mV krokach

3V do 21V w 20mV krokach

0,5A
0,9A

5A (1,5A dla smartfonow)

1,5A lub 3A
Do 5A
2A
Do 2A

Do 3A

2,6A lub 4,6A

3A (PD) 2,6A lub 4,6A
(QC)

2,5W
4,5W

25W (5,5W dla smartfonow)

7,5W lub 15W
Do 100W
10W
18W

18+W
100W

100W (QC) lub 27W (PD)



ATEN | USB-Typu C

¢ Tryby alternatywne (Alternate modes)

e &6 &6 o0 o

[ <

Thunderbolt Alternate Mode

MHL — Mobile High Definition Link Alternate Mode
HDMI Alternate Mode

DisplayPort Alternate Mode

VirtualLink Alternate Mode*

Audio Adapter Accessory Mode
Debug Accessory Mode

UC3002A Konwerter USB-C - VGA

4

UC3238 Konwerter USB-C - HDMI 4K



ATEN | USB-Typu C - praktyka

¢ Kable

¢ Nieoznaczone elektronicznie (Un-Marked) — 3A@20V
@ Oznaczone elektronicznie (E-Marked) — 5A@20V

¢ Oznaczenia:

¢ USB typu C — charging

<

¢ USB typu C — SS charging

soc
™

¢ USB typu C — SS 10Gbps charging

10 - :
SQ UH3239 — mini dock z PowerDeliver
( ™ Y




ATEN | USB-Typu C - Praktyka

USB Type-C
Cable Ref Plug 1 Plug 2 | USB Version Cable Cun:ent UsB ?ower Electronically
Length Rating Delivery
Marked
CC2-3 3A Optional
C C USB 2.0 <4 m Supported
CC2-5 5A Required
CC3G1-3 USB 3.2 Genl 3A
C C and <2m Supported Required
CC3G1-5 USB4 Gen2 5A
CC3G2-3 USB 3.2 Gen?2 3A
C C and <1m Supported Required
CC3G2-5 USB4 Gen2 5A
CC4G3-3 3A
C C USB4 Gen3 <0.8m Supported Required
CC4G3-5 5A

Zrédto: usb.org / USB Type-C Spec R2.0




AlEN \ Thuderbolt 3/ 4 - czyli wtyczka USB-C
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Thunderbolt 3/ 4:

40 Gbps Data Rate

tadowanie do 100W

USB 3.1 10 Gbps

2x 4K 60Hz Display Port / do 16K dlaTB4  Thunderboli™ 3

The USB-C that does it all More
Jeden kabel — do 6 urzagdzen w kaskadzie Speed

Zew. grafika na linii PCI-Express
Siec: nawet 10GbE

More

More
Power

More

Two 4K

Illl Up to 100W

‘) THUNDERBOLT.  <QUSB,

Protocols [&) pisplayrort PCI>>

EXPRESS



ATEN | Co dalej?

¢ USB4, Thunderbolt 5

¢ Zgodnosc ze ztgczem USB Type-C

¢ Tunelowanie USB 3, 2x wzrost wydajnosci PCle oraz DP 2.1

¢ Predkosci na poziomie do 80Gbps, pasmo do 120Gbps (dual SK@60Hz)

¢ Zwiekszona dtugosc¢ kabli pasywnych

¢ Topologa nawet do 6 routerow

¢ PowerDelivery w trybie Extended power range nawet do 240W (5A@48V)

Tunneled Protocols USB4 Fabric Tunneled Protocols

USB3

Zrédfo: usb.org / USB 4 System Overview

C )

Router




ATEN | Podsumowanie
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USB Typ-C to definicja portu a nie standardu

Najwazniejsza wartosc dla portu USB-C dotyczy

Zasilania — Power Delivery do 100W (20V @ 5A)
Trybow Alternatywnych

Najlepszg iteracjg portu USB-C jest Thunderbolt
Kazdy porty typu-C wymaga kontrolera CC

Kabel ma znaczenie

UE331C/UE332C — przedtuzacz USB-C



Simply Better Connections

Maciej Rychta
Technical Supervisor, ATEN Poland
maciej.rychta@pl.aten.com
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