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Introduction & Scope

Introduction

With the continued success of the USB interface, there exists a need to adapt USB technology
to serve newer computing platforms and devices as they trend toward smaller, thinner and
lighter form-factors. Many of these newer platforms and devices are reaching a point where
existing USB receptacles and plugs are inhibiting innovation, especially given the relatively
large size and internal volume constraints of the Standard-A and Standard-B versions of USB
connectors. Additionally, as platform usage models have evolved, usability and robustness
requirements have advanced and the existing set of USB connectors were not originally
designed for some of these newer requirements. This specification is to establish a new USB
connector ecosystem that addresses the evolving needs of platforms and devices while
retaining all of the functional benefits of USB that form the basis for this most popular of
computing device interconnects.

Scope
This specification is intended as a supplement to the existing USB 2.0, USB 3.1 and USB Power

Delivery specifications. It addresses only the elements required to implement and support
the USB Type-C receptacles, plugs and cables.

Normative information is provided to allow interoperability of components designed to this
specification. Informative information, when provided, may illustrate possible design
implementations.
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Overview

Overview

The USB Type-C receptacle, plug and cable provide a smaller, thinner and more robust
alternative to existing USB 3.1 interconnect (Standard and Micro USB cables and
connectors). This new solution targets use in very thin platforms, ranging from ultra-thin
notebook PCs down to smart phones where existing Standard-A and Micro-AB receptacles

are deemed too large, difficult to use, or inadequately robust. Some key specific
enhancements include:

¢ The USB Type-C receptacle may be used in very thin platforms as its total system
height for the mounted receptacle is under 3 mm

¢ The USB Type-C plug enhances ease of use by being plug-able in either upside-up or
upside-down directions

¢ The USB Type-C cable enhances ease of use by being plug-able in either direction
between host and devices
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Application Trend
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Application Example

Example USB Type-C Configurations

« Either end can serve as USB Host, USB-PD Power Consumer, and
DisplayPort Video Source (these are orthogonal to each other)

<—— Device Charging \.

&—— Device Charging

4—, USB 2.0 or 3.1 Data
-3 Display Data

Device Supplying Power —>

<—, USB 2.0 or 3.1 Data
<€— Display Data

3
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Defined

Defined

The following USB Type-C receptacles and plugs are defined.
e USB Type-C receptacle for USB 2.0, USB 3.1 and full-featured platforms and devices

e USB Full-Featured Type-C plug
e [SB 2.0 Type-C plug

The following USB Type-C cables are defined.

e USB Full-Featured Type-C cable with a USB Full-Featured Type-C plug at both ends
for USB 3.1 and full-featured applications

e [JSB 2.0 Type-C cable with a USB 2.0 Type-C plug at both ends for USB 2.0
applications

e Captive cable with either a USB Full-Featured Type-C plug or USB 2.0 Type-C plug at
one end
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USB Type-C Characteristics

USB Type-C - Additional Characteristics

Mechanical specs (preliminary):

» Receptacle opening: ~8.3mm X ~2.5mm
 Durability: 10,000 cycles

« Improved EMI and RFI mitigation features

. Po er delivery capacity: 3A for standard cables
5A for connectors

Functional capabilities:
+ USB 2.0: LS/FS/HS
+USB 3.1: Genl (5Gbps)/Gen2 (10Gbps)

» Enhanced power delivery options
- Extended SV current ranges plus USB PD

» Docking support Micro-s
- USB PD-based interface configuration option

USB 3.1
Standard-A

IDF14

The USB Type-C plug can be inserted into a receptacle in either one of two orientations,
therefore the CC pins enable a method for detecting plug orientation in order to determine
which SuperSpeed USB data signal pairs are functionally connected through the cable. This
allows for signal routing, if needed, within a DFP or UFP to be established for a successful
connection.

11 Artist renderings courtesy of Foxconn’®, final design subject to change
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Compliant Connectors

e USB Type-C receptacle
¢ USB Full-Featured Type-C plug
¢ TUSB 2.0 Type-C plug

Compliant Cable Assemblies

USE P " USET -
USB Cable Current . ower ﬂ.}e
Cable Ref Plug 1 Plug 2 Version Leneth Ratin Delivery Electromically
ne g (BMC) Marked
CC2-3 A Optional
C C USE 2.0 <4m Supported
CC2-5 5A Required
CC3G1-3 - 3A
C C —UEB 31'1 <2m Supported Required
CC3G1-5 HELS 5 A
CC3G2-3 . 3A
C C % =1lm Supported Required
CC3G2-5 =E0= 5A
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Material Requirements

Housing Dielectric Material: Liquid Crystal Polymer
Color: Black
(UL94) rating: V-0
RoHS compliance: Yes

Contact Material:
Base metal alloy designation: COPPER ALLOYS
Base metal yield strength: 66.7 kg/mm? Min.
Contact material thickness: 0.10mm.
Contact surface condition: Forming type or Blanking type Contact

Contact Plating: Note: 0.0254 micro-meter = 1 Micro-inch
Contact surface plating material(s): Au
Contact surface plating thickness: 1~5 or 15 or 30 Micro inch Minimum
Under-plate material: Nickel
Under-plate thickness: 50 Micro inch minimum
Solder tail plating material: matte tin
Solder tail plating thickness: 100 Micro inch minimum matte tin
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Material Requirements

Contact design:
Contact lead-in: 0~45degree
Nominal contact engagement / wipe (mm) 0.75mm min
Insertion force:5N~20N.
Withdraw force: 8N~20N.
Durability: Mated 10000 times and still meets electrical and mechanical
characteristics in this spec.

Co-planarity of contact tail: 0.1mm Maximum.
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2015 New Product -Type C

Revision History

Revision Date Description

1.0 August 11, 2014 Initial Release

USB Type-C Cable and Connector Renderings

Provided by the USB 3.0 Promoter Group

TOP-MOUNT RECEPTACLE

MID-MOUNT RECEPTACLE

TYPE-C PLUG & CABLE TOP-MOUNT RECEPTACLE

HYBRID

7

TOP-MOUNT RECEPTACLE
DUAL-ROW SMT

MID-MOUNT RECEPTACLE
HYBRID

Copyright © 2014 USB 3.0
Promoter Group. All rights
MID-MOUNT RECEPTACLE reserved.
DUAL-ROW SMT
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Compliant Connectors

B USB Type-C receptacle
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Compliant Connectors

B USB Type-C Plug

-

SIN
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Compliant Connectors — Outside Dimension

R~ 8zt 52 hR
> Bin 5 52.80mm
> Bim 2 +8.0mm
> BmE O ES8.34mm
> HREE0.70mm

8.34dmm

Ref 8.0mm
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PLUG 3D VIEW

R~ 8870 a5 AR

1.PLUGSLEEE2.40mm
2.PLUGLERFEE8.25mm
125mm 3 pPLUGSLERKE6.50mm
4 PLUGIFEKEGLS5mm

y
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PIN Define

B PINMIES:
Al

Al2

B12
Al

Bl
Al2

B12

Bl

Table 3-1 USB Type-C Receptacle Interface Pin Assignments

- Sigmal P Mating - Sigmal P Mating

Fin N Description Seq Pin N De=zeription S

Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 55TXpl SuperSpeed TX Second B11l | S5RXpl SuperSpeed RX Second
differential pair differential pair
HNegative half of Negative half of

A3 55THn1 first SuperSpeed T | Second B10 | 55RXnl first SuperSpeed RX | Second
differential pair differential pair

Al Vaius Bus Power First B9 Veus Bus Power First
Configuration g i Reserved for Future 5 i

as ool Channel B8 RFUZ Use [RFUI)
Positive half of the Negative half of the

Ab Dpl USE 2.0 differential | Second BY Dn2 USE 2.0 differential | Second
pair - Position 1 pair — Pesition 2
Negative half of the Positive half of the

AT Dnl USE 2.0 differential | Second B& Dp2 USE 2.0 differential | Second
pair - Position 1 pair — Pesition 2

REU Reserved for Future g i Configuration 5 i

A 1 Use (RF) = . o Channel

A9 Vius Bus Power First B4 Veus Bus Power First
Negative half of Negative half of

AlD | 55RX¥n2 second SuperSpeed Second B3 E5TXn2 second SuperSpeed Second
RX differential pair TX differential pair
Positive half of Positive half of

All | 55RXp2 second SuperSpeed Second B2 E5TXp2 second SuperSpeed Second
RY differential pair TX differential pair

Al2 | GND Ground return First Bl GND Ground return First
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ENTERPRISE CO., LTD.



PIN Define

USB Type-C Receptacle Pins

Pins defined for system or device receptacle

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 AG A7 AB A9 AlD All Al12
GND | TX1+ | TX1- | VBus | cc1 | D+ | D- | SBU1 | Veus | RX2- | RX2+ | GND
GND | RX1+ | Rx1- | veus | sBu2 | b- | b+ | cc2 | weus | Tx2- | Tx2+ | GND
B12 B11 B10 B9 B8 87 86 B5 B4 B3 B2 B1
Cable Cable Secondary Plug Configuration Detection
Ground Bus Power Bus * One becomes Vconn,
cable power

* CCis used for USB-PD
communication
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EmA L1z

[ EBE/MFF ]

[ EBE/MFF ] [ GND PIN ]
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Top Mount Dual SMT Type Layout Variance

SPEC
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Sinking Type Layout Variance
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Compliant Connectors — Top Mount Hybrid Type

B USB Type-C receptacle dimension

Top Shell
Thickness=0.2t

Shell
Thickness=0.2t
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30 VIEW

(9.86)

(2.15)

(8.74)

(9.20)

N\ DETAIL B
= g = F:EEE
L] l .l ||
Y )
] = g
1,44
{?.51}
[I.75
EEd ]

Singatron P/N Dimension-A (mm) Dimension-B (mm)

2UB3C01-001111F
2UB3C01-000111F

1.48
1.55
1.78
2.08
2.38
2.68
2.98
3.28
3.58

0
0.07
0.3
0.6
0.9
1.2
1.5
1.8
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Compliant Connectors — Top Mount Hybrid Type Az

M (option 1)
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Compliant Connectors — Top Mount Hybrid Type

B (option 2) (10.40)

® (0.7)

i =1
= —— 1 o :_:
g |[|HH O 5 9=

L

HEgY I
J 4—0.60:+n08
086 '
[1.55 J
065 | |
| 125
7.20

070

|

i A
%; A T e _1&‘ ,I
A | =
PETET L VRV g P
e — k1 [0
FMCH:0.50 h1 PITCH Q.80
> (40
Tics: — 80

SINGATRON

ENTERPRISE CO., LTD.



Compliant Connectors — Top Mount Hybrid Type

B (option 2) recommend layout

155 |

2-7.20

400

4.40
4.80 -] 4-0.50

5.20
5.60

0.89

6.00

6.40
— 7.20

71.73
8.09

4-1.10

RECOMMENDED  P.C.B. LAYOUT \_PCB EDGE

TOLERANCE (TOP VIEW) 0.05mm

9
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Compliant Connectors — Top Mount Hybrid Type

B (option 2)
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Compliant Connectors — Top Mount Dual SMT Type
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Compliant Connectors - Plug
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Description 1

Compliant Connectors — Cable Assembly
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Figure 3-21 USB Type-C to USB 3.1 Standard-A Cable Assembly
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Compliant Connectors — Cable Assembly
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Compliant Connectors — Cable Assembly
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Development Plan

[Compliant Conn. ~Receptacle )
15t Priority: Hybrid Top Mount
2" Priority: Dual —=Row SMT Top Mount
3" Priority: Mid-Mount Hybrid
4t Priority: Mid-Mount Dual-Row SMT
\5”‘ Priority: Vertical Mount Yy,

4 )

Compliant Conn.~Plug
15t Priority: USB 3.1 Type
2"d Priority: USB 2.0 Type

~\_ J

s SINGATRON
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Development Schedule

USB Type C Development Schedule

'?EX;T:‘- =
02

ssupLe 1. Spec Rev 0.7 for industry & Feedback Feb 2014

2. Spec Rev 0.9 for industry & Feedback May 2014

3. Singatron prototype sample development  June 2014

4. Singatron prototype validation finish July 2014

e 5. Spec Rev1.0 Release Aug 2014
6. Tooling sample available for the market Oct. 2014
I] Prototype Sample Ready Tooling Sample Available
2014
Feb ‘14 May ‘14 June ‘14
Rev 0.7 Rev0.9 Rev1.0

Type C Schedule s
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NOKIA

200.7 MM

DESIGN Z LAUNCHER DETAILS EN | CN < KEEP ME POSTED )

Every detail matters

ym the zero air-gap display to its perfect balance, everything has been crafted
for thinness and lightness.

(N7
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Plug Contact
Solder Tails

PCB

USB Type C Receptacle

Simulation Analysis Report
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Model Structure

5 SINGATRON
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PIN Assignment of Port 1

85.2247 Ohns
T =11.799
172786 U/nm at -1.82155 / -3.25734 / -11.795
7.5

Phase 0 degrees

s SINGATRON
ENTERPRISE CO., LTD.



Al

PIN Assignment

SINGATRON

Ad A5 Ab A7 AB A9 Al1D All Al2
GND TX1+ TX1- VBUS CCl D+ D- RFU1l VBUS RX2- RX2+ GND
GND RX1+ RX1- VBUS RFU2 D- D+ cc2 VBuUS TX2- TX2+ GND
B12 B11l B10O B9 BE B7 BE B5 B4 B3 B2 B1

ENTERPRISE CO., LTD.




e

N N - S
Summary Result ; WJ[‘M
B )V R —

Parameter Units Conditions Result Remark
Differential Impedance 0 (9845§~i796%) Pass Reference P.6 /P.7
e s ORISR0 | s
E;fgj:snl_t;i db 100M, -20 / 5.0G, —_260 / 10G, -13 / 15 G, Pass Reference P.9
I[:)gl(cirse:tr::::rtlEXT & db 100M, -40 / 5.06,_—34;) / 10G, -36 / 15G, Pass Reference P.10

Differential crosstalk / db

S Pairs to D+/D- 100M, -40 / 5.0G, -40/ 7.5, -36 Pass Reference P.11

Differential to Common-

s SINGATRON
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Differential Impedance TX1 Pairs

Z1TDR g (240.22, 90.493) d=0
: Q (3822, 84.773) '

105

Spec Limit

o FE;

76 Spec Limit

65

0 100 200 300 400 500 200 J00 800 900 | 1000 1000
Time/ ps

3 SINGATRON
ENTERPRISE CO., LTD.



Differential Impedance RX1 Pairs

Z 3 TDR G (193.93, 81.606 ) d=0
| : , | ; G, (240.55, 87.649 ) :

105

Spec Limit

S p=t

0 100 200 300 400 S00 600 J00 800 900 | 1000( 1000
Time/ ps
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Differential Insertion Loss

Insertion loss

dB

1.2 1
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1.6 1
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Differential Return Loss

Return loss

Rx1
RX2
Spec limit
TX1

=y
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Differential Nest & Fext SS Pairs /ﬁ"ffl
o~ )Y s

MEXT Crosstalk

RX1 TX2

—— - A - e ] ] -]

RxZ2 RX1
X2 TX2

—— 53,1dB
—#— 5Spec imi

TX1 RX2
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dB

1 f f t
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Differential Crosstalk / SS Pairs to D+/D-

Differential crosstak / SS Pairs to D+/D-

DD RX1

DD Rx1_1
DD RX2
DD TX1
DD TX2
DD TX2_1

Spec limit

de

-120 i i : i i ' 1’
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Differential to Common-mode Conversion

dB

Differential to Commaon-Mode conversion

Freq / GHz

Spec limit
TX1 Rx1
TX1 Rx2
TX1 TX1
Tx1 TX2
TX2 RX1

TX2 RX2
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