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USB History Amphenol
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USB Implementers Forum, Inc. (USB-IF)
 a non-profit corporation founded by a group of companies (Intel, IBM, HP, Microsoft etc...)
» developed the Universal Serial Bus specification in 1996

ey USB INSTRUCTION MANUAL

USB Was Designed To Standardize The Connection Of Computer Peripherals
* Replaced Serial and Parallel Ports

» Eliminated The Need For Separate Power Supplies For Devices

» Allows For “Hot Swapping”

» Connect Up To 127 “Devices”

» Allows The Flow Of Information Into AND Out Of A Computer (Host)

Enabling Connections ™

T (oo
__@:_r _é: All replaced by USB

= L Serial Port PS/2 Port
So simple—plug in and you're 5 . Q P
; W ; m o &)
instantly connected with USB. & &
s '8 8 awsle-free cone . : . Paraliel Port Games Port
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USB Specification Road map Amphenol
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m
UB10  Janigss  lowseeed  LOMOR: (D @Als -
U1l Augisss  fulSpeed LS mzsz = o [,
USB 2.0 April 2000 High Speed 480 Mbps ﬁ .'%’ ( .
U ) 5

/U830 Noviz 2008  SuperSpeed 5 Gbps @‘B\
USB 3.2 Gen Ix1 usB SGbpS 5Gbps :

SuperSpeed - 10

USB3.1  July 26,2013 1oGbps ™ USB

UsB 32 Gen2x1 USB 10Gbps b LUSBm SS,
USB32 [Sep22 2017 @ >uberspeed 20Gbps  ™ysE™ 20

USB4 S 3, 20] 9 USB4TM QOGb 20 Gb CERTIFIED o (-\ ™
USB4 Gen 2x2 o 2 Ps USB szp 20 € |

USB4 Sep 3, 2019 USB4™ 40Gbps 40 Gbps p ™ ( i
USB4 Gen 3x2 2 > - UsB40 40%'

Gbps

| USB 3.2 Gen 2x2 USB 20Gbps

USB 3.x was .

re-named twice . 2nd time re-name
1st time re-name when when
Original Name uUsB 3.1u(sl(i)s(?]te>zs) was | cpas 20Gbps was Data Speed
P published
USB 3.0 USB 3.1 Gen1l USB 3.2 Genl 5Gbps
usB 3.1 USB 3.1 Gen2 USB 3.2 Gen2 10Gbps
USB 3.2 USB 3.1 Gen2x2 USB 3.2 Gen2x2 20Gbps
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USB Power Delivery (USB PD) Amphenol
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USB power standards

Specification Current Voltage Power (max.)
. Low-power device 100 mA 5V 050w
USB has evolved from a data interface e wom [ov omow
H . . High-power device 500 malal |5V 25W
Ca pa b I e Of Su p p Iyl ng I I m Ited powe r to a High-power SuperSpeed (USB 3.0) device 900 mAlll |5V 45w
pnmary prov|der Of power with a data |nterface Multi-ane SuperSpeed (USB 3.2 Gen x2) device 15A9 |5V 75W
Battery Charging (BC) 1.2 15A 5V 75W
15A 5V 75W
uUsSB-C
3A 5V 15W
Power Delivery 1.0/2.0/3.0 Type-C 5 Aldl 20V 100 W
[
i 7\
—_— ) CERTIFIED
|: 2.5W 4.5W 7.5W 15W 45W 65W 100W 240w /48Vv
b
USB 2.0 t 140W / 28V
USB 3.0 180W / 36V
USB BC 1.2
e e e e e e e e e e e USB Power Delivery - * Adjustable voltage supply

» Power direction no longer fixed
* Optimized power management
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} What's new of USB4® Version 2.0 Amphenol
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Packaging Logo Port Logo USB Type-C® Cable Logos*

€
(0.

In October 2022, USB-IF released the USB4° Version 2.0 specification, a major update to enable up to 80 Gbps of data
performance over the USB Type-C® cable and connector

packaging, port and cable logo’s......

(USB80cs: (80stys

Key characteristics of the updated USB4 solution include:
* anew physical layer architecture
using existing 40 Gbps USB Type-C passive cables and newly-defined 80 Gbps USB Type-C active cables
* Updates to data and display protocols to better use the increase in available bandwidth
USB data architecture updates now enable USB tunneling to exceed 20 Gbps.
Updated to align with the latest versions of the DisplayPort and PCle specifications
Backward compatibility with USB4 Version 1.0, USB 3.2, USB 2.0 and Thunderbolt™ 3.
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USB Interface and Data Speed Evolution (and re-naming)
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USB 1.0 USB 2.0 USB 3.0 USB 3.1 USB 3.2 USB 4 USB 4 USB 4
3.1 Gen1 3.2 Gen1 3.2 Gen 2x2
3.2 Gen2 3.2 Gen2
Type A Type A G () Co )
Type-C Type-C Type-C Type-C
Type B Type B
Mini-A Mini-B Min-A  Mini-B i——
Mini-B
Micro-A Micro-B Micra-A Micro-B Micro-8

12Mbp/s 480Mbp/s 5Gbp/s 10Gbp/s 20Gbp/s 20Gbp/s 40Gbp/s 80Gbp/s
6
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| USB Interface and Data Speed Evolution (and re-naming)

USB 1.0

USB 1.0

USB 2.0

USB 3.0
3.1 Gen1
3.2 Gen2

( SB 5 Gbps

USB 3.1
3.2 Gen1
3.2 Gen2

( USB;IOGbps

Type A

Type B

Type A

Type B

Mini-A Mini-B

Mini-A

=D

Micro-A Micro-B

b &

Micro-A

Mini-B

Micro-B

USB 3.2
3.2 Gen 2x2

CERTIFIED

(USB 20,

USB 4

FFFFFFF

Type-C

Amphenol
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USB 4

CERTIFIED

(USB 80

e

Type-C

12Mbp/s 480Mbp/s 5Gbp/s 10Gbp/s 20Gbp/s 40Gbp/s 80Gbp/s
7
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USB Pinout Development Amphenol
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USB 2.0 series
54321 L 54321
B
4 3 2 1 .. .
Type A Mini-A Micro-A
12
54321 | 54321
4 3 Mini-B Micro-B
Type B
Pin# | Signal name Pin# Signal name
1 VBUS 1 GND
2 D- 2 USB OTG Address bus
3 D+ 3 D+
4 GND 4 D-
5 VBUS
USB On The Go

©2023 Amphenol Communications Solutions ch, BaSlCS 8



USB Pinout Development

4 3 2 1
Type A
1 2
4 3
Type B
Pin# |Signal name
1 VBUS
2 D-
3 D+
4 GND

678910

kmﬂm

Micro-B SuperSpeed

USB 2.0 series USB 5Gbps series
54321 L 54321 = =
Mini-A Micro-A — =
Type A
So7eS 12345
EnEm)
54321 | 54321
poiy 1
g 2 4
Mini-B Micro-B Type-B
Pin#t Signal name Pin# | Signal name
1 GND 1 VBUS
2 USB OTG Address bus 2 D-
3 D+ 3 D+
4 D- 4 GND
5 VBUS 5 StdA_SSRX-
6 StdA_SSRX+
7 GND_DRAIN
8 StdA_SSTX-
9 StdA_SSTX+
USB On The Go
High Speed

©2023 Amphenol Communications Solutions
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USB Pinout Development Amphenol
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USB 2.0 series USB 3.x series USB Type C
54321 : 54321 9‘=-'8 = 6'=; AL A2 A3 Ad AS A AT A8 A9 A0 All Al2
s [ } =LLLLL L
* 2%k Mini-A Micro-A
INl- = —
Type A Type A
1 2 98765 B12 B1l B10 B9 B8 B7 BS B4 B3 B2 Bl
) 12345 678910
54321 . 54321 ) 1 k [Fr Am
i m
23 5 o ; 3 4 Micro-B SuperSpeed Pin# |Signalname| Pin# |Signal name
Mini-B Micro-B Tvoe-B
Type B yp Al GND B1 GND
A2 TX1+ B2 TX2+
Pin# | Signal name Pin# Signal name Pin# | Signal name A3 TX1- B3 TX2-
1 VBUS 1 GND 1 VBUS A4 VBUS B4 VBUS
2 D- 2 USB OTG Address bus 2 D- A5 cc1 B5 cc2
3 D+ 3 D+ 3 D+ A6 D+ B6 D+
4 GND 4 D- 4 GND A7 D- B7 D-
5 VBUS 5 StdA_SSRX- A8 SBU1 B8 SBU2
6 StdA_SSRX+ A9 VBUS B9 VBUS
7 GND_DRAIN A10 RX2- B10 RX1-
8 StdA_SSTX- A1l RX2+ B11 RX1+
9 StdA_SSTX+ A12 GND B12 GND
USB On The Go :
Side Band Use to
transport other
high speed
High Speed protocols

Higher Speed, Reverse Mating
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| USB Interface Types
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Revision Type-A Type-B Type-C Mini-A Mini-B Mini-AB Micro-A Micro-B Micro-AB
54321 = 84321 54321
s | ) | e | D | e B2 | €5 | e
TopsA 1 Mini-A Wini-B Micro-A Micro-B
Type-B
Plug 56789 Not existed
4o e e il 1 2 —— L
3.2 ﬁ E Deprecated Deprecated Deprecated Deprecated
Type-A Supes Speed 4 s 3 m 8 B . bigre-8 SuperSpeed L :
Sup};prg;:ud
1348 12345 12345 ) 145 —
Type-A Mini=A Wini-B Ielini-AB Hicia- iy
Receptacle 1745 Mot existed
: - @ 1298 §TINLE
3.2 S Deprecated Deprecated Deprecated Deprecated
SupeiSpeed Type-C Ligre- B Supes Speed m
Laptop Universal Universal
Application PC S;r?:t'ler' PC Portable Device interface for Cﬂaﬂh;m interface for
tablet microd, & B only microd, & B anly
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| USB Interface Types
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Revision Type-A Ty :E'B Type-C Mini-A Mini-B Mini-AB Micro-A Micro-B Micro-AB
54321 = S4321 54321
: | | O | e || == Cizal) Not st
Typeh ) Mini-A Mini-B Micro-A Micro-B
Type-B
Plug 56789 Not existed
oETE 4
3.2 ﬁh '52 Deprecated Deprecated Deprecated Deprecated
Type-A Supes Speed 4 = ~ 3 m 8 B . icme-8 SuperSpeed L y
Sup};prg;:ud
] 12345 § 12345 12343
Type-A -ﬁm:g hh'i'n-.AE Kicig- IO
Receptacle BT anms Mot existed
12138 ETFINLE
3.2 Mty : : @ Deprecated Deprecated Deprecated Deprecated
SupeiSpesd Type-B Type-C Uigre-B Supee Speed m
Supw Speed :
Laptop Universal ‘ Universal
Application PC S;::tll? PC Portable Device interface for C ‘ﬁ;ﬂa interface for
tablet microd, & B only microd, & B only]
mature growth decline mature decline
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USB Type C Pinout
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High Speed Data Path (TX for USB 2.0 High Speed Data Path
USB, or for DP Alt Mode) Interface (RX for USB, or TX for DP Alt Mode)
Al A2 A3 Ad A5 A6 A7 A8 A9 A10 A1l Al12
GND | T™X1+ | TX1- | Veus | cc1 | D+ | D- | SBU1 | VBUS | RX2- | RX2+ | GND
GND | RX1+ | RX1- | Veus | sBU2 | D- | D+ | cc2 | Veus | TX2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 Be BS B4 B3 B2 Bl
Cable Cable ERmEn gl Plug Configuration Detection
Ground Bus Power Use (not used One becomes Veonn, for
for USB) cable or adaptor power

©2023 Amphenol Communications Solutions

CCis used for USB-PD
communication
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USB Type C Pinout — 4 Main Versions Amphenol
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High Speed Data Path (TX for USB 2.0 High Speed Data Path
USB, or for DP Alt Mode) Interface (RX for USB, or TX for DP Alt Mode)

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al2
GND | X+ | Tx1- | vaus | cci | D+ | D- | sBul | veus | Rx2- | Rx2+ | GND

GND | RX1+ ( RX1- | VBus | SBU2 D- D+ CC2 | VBUs | TX2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 B6 BS B4 B3 B2 B1

Cable Calilg Eoreaband Plug Configuration Detection

Ground Bus Power Use (not used One becomes Vconn, for
for USB) cable or adaptor power

* CCis used for USB-PD
communication

24 positions 16 positions 14 positions 6 positions

Gen *x1 Gen *x2

A8 A9 Al0 All AL2 Al A2 A3 A4 AS A6 A7 A8 A9 Al0 All Al12

AL A2 A3 Al AS A6 AT A8 A9 A0 ALl A2 el A
CE L L CEEEE
B BB = B2 s X
S T T TR T T T TR U N R R T i —j—p—p— p— T T T T T T T T D T T R
A A A T T A A —— SRS HIL T N TR IR IR TR — T T T T T A U —
0 N B i
Blz: |'BiL cElo B0 B8 En R} B3 W |l B JHE Bl2 Bl BO B9 B8 B7 B6 BS B4 B3 B2 Bl
B12 Bl B0 B9 B8 B7 B6 BS B4 B3 B2 Bl Bl2 Bl Bl B9 88 87 86 85 B4 B3 B2 81
.
USB 80Gb/s USB 2.0 USB 2.0 Charging only
Full capability of USB-C . If alternate mode is not deeded No data transmission

4 pairs of high speed differential
signal pins removed

©2023 Amphenol Communications Solutions %FCI BaSlcs 14



USB C Advantages Amphenol
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USB Micro-B |

(][ =

USB 3.1 Data
USB Power Delivery

DisplayPort

DisplayPort A/V

4.0 mm

USB Type-C — Combines all in one

Blind mate / reverse mate

Up to 5A current rating, support 240W max power delivery
Data transmission up to 80Gbps,

Charging interface for various electric products via PD protocol
Enhanced anti-EMI and RFI mitigation performance

Optional integrated DisplayPort, HDMI (side band)

Al A2 A3 AS Ab AT AR AQ All AlZ
o - W Rl e o [ o s o e o Reve
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USB — Design Considerations Amphenol
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USB protocol version
Data-rates and power requirements
Environmental conditions
% Temperature, vibration, ingress protection
4*——,,
Cost of the device D .

Determines USB-C / Micro / Standard

Device board-space

e Type and configuration

USB connector type USB power requirements
Compatibility and ease of use Self-powered, bus-powered, and externally powered.

\/

©2023 Amphenol Communications Solutions ch, BaSlCS 16




USB C Connectors... Amphenol
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.... come in various shapes and configurations...

©2023 Amphenol Communications Solutions %FC! BaSICS 17



Features and Benefits of USB Type C - Right Angle Amphenol
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Support 5.0A/100W power delivery Spring shell friction design Soldering pins Hybrid

and up to 20 Gbps data rates Provides higher un-mating « Provides higher retention force

Enables fast charging and high-speed ,’ force to prevent unintentional _ « Enables easy inspecting

data transfer / cable release //// - Eases supplementary soldering on
S~ / SMT pins

= /

Metal shell
Provides robustness to the
connector and better EMI

shielding performance Middle mount design

Offers mechanical design flexibility

Mid-plate design enhance the
tongue strength

Supporting high reliability of 10,000
mating cycles and preventing
damage from connector mishandling

High rise design (Dual shell)
Provides higher center height
3.4mm (normal type is 1.68mm) to
align with other I/O connectors

=FCi Basics -
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Features and Benefits of USB Type C — Vertical, Right Angle, IP67 Amphenol

Vertical type
Offers mechanical design N

flexibility

Upright type
Offers mechanical design flexibility

Flexible height design

Two height options of
9.25&10.4mm to provide
customer mechanical design

flexibility

|
|
|
I
|
|
|

Plastic housing holder and shell stopper
Provide robust design to prevent plug over
insertion

|

Silicon molded seal ring

Sherlﬁgeg hook design Excellent temperature resistance
~Provides retention force during and protection against dust and
soldering process to avoid uplift water ingress (IP67)

=FCi Basics -
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‘ Amphenol Typical Offering on USB Type C connectors Amphenol
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USB Type-C USB Type-C USB Type-C USB Type-C USB Type-C
Surface Mount Middle Mount 16Pin SMT 6Pin Charging 14Pin Upright
10152803 10137064 10155435 _ 10164359 10151348

=

A
I

USB Type-C USB Type-C USB Type-C USB Type-C
vabrid Mount Vertical SMT SMT High rise 24Pin Waterproof
-t 10159872 10157529 10163259 10164986

©2023 Amphenol Communications Solutions %FCI BaSlcs 20



| USB Type-C Cable Typical product and application Amphenol
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USB 2.0 Type Ato C USB3.2 Type Cto C USB4/Thunderbolt Type C to C

< 15W Power charging & < 100W PD fast charging & Up to 240W PD fast charging &
480Mbps data transmission <20Gbps data transmission Up to 40Gbps data transmission

©2023 Amphenol Communications Solutions %FC! BaSICS 21



Product and Application - USB 2.0 A to C for Consumer Amphenol
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ot *

“
. 2

~ Applications ~
Custom 10165794-Z0100YWLF =
) = N
. d N
. o N
. * ¥
»

N

- 1

....Q. ecc0o00 _l/

<> ' Tagugunt® g
C Male - 3.5 Female Smart phone Blue tooth speaker
Custom

' Adapter
A Male- C Female
10170593-0011LF
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Product and application — USB 3.2 Gen 1 & 2 5G/10Gbps Amphenol
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BERR

Conference room

1 11
"y
o® *
o* A
. IS
R
S

C Male — C Male
10168498-Z0150YYLF

L 4
L 4
L 4

L 4
L
N
[ |
[ ]
<

Wi/Latch C Male — A Male
C Male - A Male Custom
Custom

. «*

Applications

rs L
L 4 “
......-l“

=FCi Basics ::
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Product and application — USB 3.2 Gen 2*2 20Gbps Amphenol
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3 - ipg®
B O €0 (o9 o % -
Laptop, Pad, Phone

Applications
Nylon Insulation

*

*
‘Q

.

. .
*a e® .

....lll“‘
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‘ Target Applications: Ruggedized Handhelds Amphenol
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Computing Measurement Point of Sale Medical

\\/ < Don't forget the cables!!!

interface cables

©2023 Amphenol Communications Solutions %FCI BaSlcs 25



Target Applications: Automation, VR, Drones... Amphenol
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Smart Home AV/VR devices Drones

.... ANY smaller electronic device requiring a power and/or data connection!!

©2023 Amphenol Communications Solutions %FC’ BaSICS 26



Amphenol

COMMUNICATIONS SOLUTIONS

MOUSER

ELECTRONICS

More USB Type C info can be found at Mouser’s website!

©2023 Amphenol Communications Solutions %FC! BaSICS 27


https://eu.mouser.com/new/amphenol/amphenol-usb-typec-connectors-assemblies/

Thank You

Amphenol
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