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| FCI Basics: The Amphenol PCB Interconnect Specialist
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USB Standard Road map Amphenol
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USB 3.x was '
re-named twice 1st time re-name Latest name
Original Name when USB 3.1 (10Gbps|| When USB 3.2 20Gbps| Data Speed
was published was published

USB 3.0 USB 3.1 Genl 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 Type-C, Value Proposition Amphenol
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« USB Type-C is the future of the USB interface providing multifunction single cable

solution for Data, Power, Audio and Video. It makes reversible plug orientation and

cable direction possible. Q/?'

A
1
« FCI Basics USB Type C solution includes right angle, vertical and upright type in

surface mount, middle mount, Hybrid (SMT and Through hole) mount type. Slim and

elegant design and at the same time robust. Support Super Speed 40Gbps with

10,000 mating cycle.

« USB Type C is backward compatible with USB protocol, supports USB 2.0/3.2 Gen
1/3.2 Gen2 and USB 4, scalable power delivery up to 240W.

» Halogen free and lead free, ROHS compliance

©2024 Amphenol Communications Solutions %FC’ B&S’cs 4



USB Power Delivery Roadmap

USB has evolved from a data interface capable of supplying limited power to a
primary provider of power with a data interface. Today many devices charge or get
their power from USB. USB has become a ubiquitous power socket for many small
devices such as cell phones, tablets, portable speakers and other hand-held
devices. Users need USB to fulfil their requirements not only in terms of data but
also to provide power to, or charge, their devices simply, often without the need to
load a driver, in order to carry out “traditional” USB functions.

The USB Power Delivery (USB PD) Specification enables the maximum
functionality of USB by providing more flexible power delivery along with data over
a single cable. Its aim is to operate with and build on the existing USB ecosystem.

' :

[ 2.5W 4.5W 7.5W 15W 45W 65W 100W
U
USB 2.0 t
USB 3.0
USB BC 1.2

= e e e e e USB Power Delivery - o
A=————— USB Type-C =====- >
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Rev PD 2.0 PD 3.0 PD 3.1
Published in 2014 2017 2019

Interface Type C Type C Type C
Max Power 100W 100W 240W

CERTIFIED

240w /48v
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Pinout of typical USB Interfaces
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USB 2.0 series
54321 ., 54321
4 3 2 1 - Mi A
Type A Mini-A ICIo-
12
54321
y i
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

2
3

USB 3.x series

Type A

98765
T 12345 678910

kmﬂm
)

Type-B

Micro-B SuperSpeed

Pin# |Signal name
VBUS
D-

D+
GND
StdA_SSRX-
StdA_SSRX+
GND_DRAIN
StdA_SSTX-
StdA_SSTX+

[

O |NdO(U|d|W|N

Al A2 A3 Ad AS AB AT AB A9 Al0 All Al2
ED N EE 0N £ B N BN O O o BN

(:::::::::::)

Pin# |Signalname| Pin# |Signal name
Al GND Bl GND
A2 TX1+ B2 TX2+
A3 TX1- B3 TX2-
A4 VBUS B4 VBUS
A5 CC1 B5 CcC2
A6 D+ B6 D+
A7 D- B7 D-
A8 SBU1 B8 SBU2
A9 VBUS B9 VBUS
A10 RX2- B10 RX1-
All RX2+ B11 RX1+
Al2 GND B12 GND

Red pins were
new added for
new functions

USB OTG (On The Go) address
Bus was added, allows two USB
devices to talk to each other
without requiring the services of a
personal computer, for portable
devices using

©2024 Amphenol Communications Solutions

2 pairs differential signal pin
were added, to support high
speed data transmission up
to 5G/10Gbps

2 more pairs differential signal pin was added to
support blind mate function, and two SBU pins was
added to carry the very important Alternate Modes
that allow the Type-C connector to transport other
high-speed protocols, such as DisplayPort. They
also support the Audio Accessory Mode.
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Why Choose Type C Amphenol
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USB Micro-B

=‘?¢,
<\l

USB 3.1 Data
USB Power Delivery

DisplayPort

DisplayPort A/V

4.0 mm

Power USB Type-C — Combines all in one

AZ Ad AS Ag AS
» Blind mate (oo v [l oo Wveusll cc il o- | o lsou: fvousJl e e lono]
GMND EETX1+ TX1- pEVBUS cCl D+ SBUL g VBUS Il RX2- RX2+ | GND
« Up to 5A current rating, support 240W max power delivery

« Data transmission up to 40Gbps,
« Can be used as charging interface for various electric products via

PD protocol

« Enhanced anti-EMI and RFI mitigation performance

- Optional integrated DisplayPort. HDMI, MHL o = =
N N Bl2 Bll  BL0 B9 B8 B7  B6 BS B4 B3 B2 Bl
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USB Type C Pinout

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 Al A5 A6 A7 AB A9 Al0 All Al2
GND | TX1+ | TX1- | VBus | CC1 D+ D- | SBU1 | VBUS | RX2- | RX2+ | GND
GND | RX1+ | RX1- | VBus | SBU2 | D- | D+ | cc2 | veus | T™@2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1
Cable Cable Forsideband Plug Configuration Deteci;ion
Ground Bus Power Use (not used One becomes Veow, for

N —

also available and support USB2.0 speed

for USB)

version can be used for charging only, no data transmission

©2024 Amphenol Communications Solutions

cable or adaptor power
* CCis used for USB-PD
communication

. 24pin type C has full function, can support USB3.2/4 up to 40Gbps
. If just need to use USB 2.0, then 4 pairs of high speed differential signal pins can be removed
(A2/A3/A10/A11/B2/B3/B10/B11), so 16pin type C can only support USB2.0 speed

A8 (SBU1) /B8 (SBU2) are also removable if alternate mode is not needed, so 14pin type C is

If just need to use USB type C for charging, then just keep A5/A9/A12/B5/B9/B12, SO 6pin

Amphenol

COMMUNICATIONS SOLUTIONS
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‘ USB Type-C Product Overview Amphenol

COMMIINICATIONS SOILITIONS

Right Angle Top Mount Right Angle Top Mount Vertical Top Mount Power Only Upright
Dual row 24pins Single row 16pins 6/16/24pins 6pins 14/24pins
Height 6.4 — 10.5mm Top/middle mount

USB Cable Assembly Middle Mount Hybrid Top Mount High rise Waterproof
AtoC/CtoC 16/24pins 24pins 16pins, center height 5.9mm 6/16/24pins
USB2.0/3.2 Gen1/3.2Gen 2  Sink 0.8/1.0/1.6/2.1mm (12pin SMT + 12Pin through hole) 24pins, center height 3.4mm IPX5/7/8
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https://www.amphenol-cs.com/product/1015987200011lf.html
https://www.amphenol-cs.com/product/1015280300011lf.html
https://www.amphenol-cs.com/product/1017116701111lf.html
https://www.amphenol-cs.com/product/1015543500011lf.html
https://www.amphenol-cs.com/product/1017481900011lf.html
https://www.amphenol-cs.com/product/1015752900111lf.html
https://www.amphenol-cs.com/product/1017116701111lf.html
https://www.amphenol-cs.com/product/1016498600011lf.html
https://www.amphenol-cs.com/product/1016712900011lf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html

USB Cable Assemblies, Product Overview Amphenol
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A Male — C Male
USB 2.0 480Mbps

Applications

Mobile SSD

|

N
8
C Male — C Male C Male — C Male 4
USB 3.2 Gen2 240W + 20Gbps USB 2.0 480Mbps

’

L - =3 2
“‘ ‘ coooco @D oaoooo_l/ “

- —

"Sxgpguunt® .'lll““
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| USB Type-C, Product Specifications Amphenol
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Specifications Mechanical Performance

Durability: 10,000 cycles
Insertion Force: 5-20N.
Withdrawal Force: 8-20N
Point of contact: 6/14/16/24

=  Comply to USB Type-C specification
=  Compatible with USB 2.0
= TID (Optional)

Electrical Performances

= | ow Level Contact Resistance

* [nitial 40mQ Max :
o After test 50mQ Max Operating Temperature: -40°C to +85°C

= Current Rating: = Storage Temperature: -55°C to +85°C

Environmental

«  5.0Afor VBUS and GND. RoHS compliant
« 1.25Afor Vconn and GND. Lead free, Halogen free

* 0.25Afor all the others contacts
= |nsulation Resistance: >100MQ
= Dielectric Withstanding Voltage: 500V AC

Materials Packaging
= Housing : High temperature thermoplastic = Tape and reel for connectors
= Shell:  Cooper Alloy or Stainless Steel = Bag for cable assembly

= Terminal: Cooper Alloy
©2024 Amphenol Communications Solutions g-FCi BaSicS 11



USB Type-C Features and Benefits Amphenol
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Support 5.0A/100W power delivery Spring shell friction design Soldering pins Hybrid
and up to 40 Gbps data rates Provides higher un-mating « Provides higher retention force
Enables fast charging and high-speed / force to ensure stable | » Enables easy inspecting
data transfer / connection I« Eases supplementary soldering on
\\\\ // ,’ SMT pins
[
[

Metal shell \
Provides robustness to the \
connector and better EMI

shielding performance Mid-plate design enhance the

tongue strength

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

©2024 Amphenol Communications Solutions %FC! BaSICS 12



USB Type-C Features and Benefits Amphenol
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High rise design (Dual shell) Middle mount design
Provides higher center h_elght Offers mechanical design flexibility
3.4/5.9mm (normal type is 1.68mm) 0.8/1.0/1.6/2.1mm sink available
to align with other I/O connectors T

[\\

N

| N
|
|
|
|
|
|
|
|
|
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USB Type-C Features and Benefits Amphenol
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Vertical type Double Shell

Offers mechanical design Upright type Offers better EMI

flexibility A Offers mechanical design flexibility performance to support
higher speed requirement

(20Gbps)

Flexible height design

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

- \
Plastic housing holder and shell stopper \\\ Shell peg hook design
Provide robust design to prevent plug over Provides retention force during
insertion soldering process to avoid uplift

Typical application
Switch, Server

=FCi Basics
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USB Type-C Features and Benefits Amphenol
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Waterproof Design 6Pins for power only
Prevent water ingression, Just keep V-BUS and
protect electric components GND pins for power
charging only, save cost
//’/j7

Vertical and Right Angle
Offers mechanical design
flexibility

Typical application
E-cig, consumer device

©2024 Amphenol Communications Solutions %FCI BaSlcs 15



USB Type-C Features and Benefits Amphenol
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Stacked type Through hole pins
Offers mechanical design _~ Robust design for better
flexibility mechanical performance

Typical application
Server

©2024 Amphenol Communications Solutions %FC’ BaSICS 16



USB Type-C connectors - Part Numbers
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USB Standard | Pin Count | Data Speed | Orientation | Mount Type Part Description PN Image
6 N/A Right Angle Top USB C Receptacle R/A 6P G/F q 0
6 N/A Vertical Top USB C Receptacle Vertical 6P G/F 6.5mm height ' ﬂ
Power Only -
6 N/A Right Angle Top USB C Receptacle R/A 6P G/F IPX5 g '
6 N/A Right Angle Middle USB C Receptacle R/A 6P G/F Sink 0.8mm g%: ‘Q/
16 480M Right Angle Top USB C Receptacle R/A SMT 16P G/F 7.35mm length % 0
16 480M Right Angle Top USB C Receptacle R/A SMT 16P G/F 6.5mm length g’ @
o
16 480M Right Angle Top USB C Receptacle R/A SMT High rise 16P G/F CH5.9 $ (g
16 480M Right Angle Middle | USB C Receptacle R/A SMT 16P G/F Sink 0.8mm @, @-
]
USB2.0 16 480M Right Angle Middle USB C Receptacle R/A SMT 16P G/F Sink 1.0mm @.‘ @'
]
16 480M Right Angle Middle USB C Receptacle R/A SMT 16P G/F Sink 1.6mm @1 @'
h
16 480M Right Angle Middle USB C Receptacle R/A SMT 16P G/F Sink 2.1mm « /n . Q‘»
16 480M Vertical Top USB C Receptacle Vertical 16P G/F 6.4mm height \i ! ﬁ
14 480M Upright Top USB C Receptacle Upright Through Hole 14P G/F ( /‘

©2024 Amphenol Communications Solutions
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https://www.amphenol-cs.com/product/1016435900011lf.html
https://www.amphenol-cs.com/product/1017356800011lf.html
https://www.amphenol-cs.com/product/1016542900011lf.html
https://www.amphenol-cs.com/product/1017481900011lf.html
https://www.amphenol-cs.com/product/1015543500011lf.html
https://www.amphenol-cs.com/product/1017174600021lf.html
https://www.amphenol-cs.com/product/1017116701111lf.html
https://www.amphenol-cs.com/product/1017116701111lf.html
https://www.amphenol-cs.com/product/1017457000b11lf.html
https://www.amphenol-cs.com/product/1017457000c11lf.html
https://www.amphenol-cs.com/product/1017201300011lf.html
https://www.amphenol-cs.com/product/1016820700011lf.html
https://www.amphenol-cs.com/product/1015134800011lf.html

‘ USB Type-C connectors - Part Numbers

Amphenol
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USB Standard | Pin Count | Data Speed | Orientation | Mount Type Part Description PN Image

USB3.2 Gen1 24 10G Right Angle Top USB C Receptacle R/A Hybrid 24P G/F IP67
24 20G Right Angle Top USB C Receptacle R/A SMT 24P G/F CH1.65mm
24 20G Right Angle Top USB C Receptacle R/A SMT 24P G/F CH1.68mm
24 20G Right Angle Top USB C Receptacle R/A Hybrid 24P G/F

USB3.2 Gen2 24 20G Right Angle Top gﬁgmerﬁceptac'e RIA High rise 24P G/F
24 20G Vertical Top USB C Receptacle Vertical 24P G/F
24 20G Upright Top USB C Receptacle Upright 24P G/F
48 20G Right Angle Top USB C Receptacle Stacked R/A SMT 48P G/F 10174471-00011LF

usSB4 24 40G Right Angle Middle USB C Receptacle R/A SMT 24P G/F Sink

©2024 Amphenol Communications Solutions

=FCi Basics -


https://www.amphenol-cs.com/product/1016498600011lf.html
https://www.amphenol-cs.com/product/1016374900012lf.html
https://www.amphenol-cs.com/product/1015280300011lf.html
https://www.amphenol-cs.com/product/1015987200011lf.html
https://www.amphenol-cs.com/product/1016325900011lf.html
https://www.amphenol-cs.com/product/1015752900111lf.html
https://www.amphenol-cs.com/product/1016712900011lf.html
https://www.amphenol-cs.com/product/1013706400011lf.html

USB Plug and Cable assemblies - Part Numbers Amphenol
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USB Standard | Data Speed Length Color Part Description PN Image
480M 0.3m White USB Cable Assembly A to C 0.3 m White
480M 0.5m White USB Cable Assembly A to C 0.5 m White ‘
480M 1.0m White USB Cable Assembly Ato C 1.0 m White > -
480M 0.3m Black |USB Cable Assembly A to C 0.3 m Black

This is black color, just for

480M 0.5m Black [USB Cable Assembly A to C 0.5 m Black reference.
If it's white color, the

connector and cable are

480M 1.0m Black USB Cable Assembly Ato C 1.0 m Black .
USB2.0 all white
480M 0.3m White |USB Cable Assembly C to C 0.3 m White
480M 0.5m White  |USB Cable Assembly C to C 0.5 m White g\
480M 1.0m White USB Cable Assembly C to C 1.0 m White —
480M 0.3m Black |USB Cable Assembly C to C 0.3 m Black This is black color, just for
reference.
480M 0.5m Black |USB Cable Assembly C to C 0.5 m Black If it's white color, the
connector and cable are
480M 1.0m Black USB Cable Assembly C to C 1.0 m Black all white
20G 0.3m Black |USB 240W Cable Assembly C to C 0.3 m Black
USB3.2 Gen2 20G 0.5m Black USB 240W Cable Assembly C to C 0.5 m Black
20G 1.0m Black USB 240W Cable Assembly C to C 1.0 m Black

©2024 Amphenol Communications Solutions §FC’ B&S’cs 19


https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165793z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10165794z0050ywlf.html
https://www.amphenol-cs.com/product/10174198z0030yylf.html
https://www.amphenol-cs.com/product/10174198z0030yylf.html
https://www.amphenol-cs.com/product/10174198z0030yylf.html

Application Amphenol

COMMUNICATIONS SOLUTIONS

Data =] Automotive

« Servers . = Infotainment

* Laptop Medical (o)
= Ultrasound

» Desktop
= Breathing machine

Consumer

l@ Industrial iy
* Phone f

7

= HMI

* Gaming box
= |ndustry Computer

« Smart device
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USB Type C — Additional information Amphenol
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Samples available (check with sample room Tatabanya : samples.global@amphenol-eu.com)

=  Website quick link:

Available on website:

=  Drawing, 3D model

©2024 Amphenol Communications Solutions
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https://www.amphenol-cs.com/product-series/usb-type-c-connector-cable.html
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/datasheet/inputoutput/io_usb_type_c_connector_cable.pdf
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/customerpresentation/usb_type_c_connector_cable_productpresentation.pdf
https://cdn.amphenol-cs.com/media/wysiwyg/files/documentation/gs-12-1351.pdf

Amphenol

COMMUNICATIONS SOLUTIONS

THANKS

©2024 Amphenol Communications Solutions §_FCi BaSiCS 22



	USB Type-C�Connector & Cable Assembly�Product presentation
	FCI Basics: The Amphenol PCB Interconnect Specialist
	USB Standard Road map
	USB Type-C, Value Proposition
	USB Power Delivery Roadmap
	Pinout of typical USB Interfaces
	Why Choose Type C
	USB Type C Pinout
	USB Type-C Product Overview
	USB Cable Assemblies, Product Overview 
	USB Type-C, Product Specifications
	USB Type-C Features and Benefits
	USB Type-C Features and Benefits
	USB Type-C Features and Benefits
	USB Type-C Features and Benefits
	USB Type-C Features and Benefits
	USB Type-C connectors - Part Numbers
	USB Type-C connectors - Part Numbers
	USB Plug and Cable assemblies - Part Numbers
	Application
	USB Type C – Additional information
	Slide Number 22

