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USB接口应用
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Topics Today

 TYPE-C 接口技术

 TYPE-C 测试方案

 TYPE-C 接口

 TYPE-C 技术

 Power Delivery 技术

 问题和挑战

 发送端测试

 接收端测试

 Cable/连接器测试

 Power Delivery测试
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Industry’s most comprehensive application-specific measurements

Keysight experts helping define next generation standards, and solutions

Keysight 数字总线标准专家组
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Keysight 对全球USB认证测试实验室的支持
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8.3mmx2.5mm13.35mmx2.4mm

Type A Type B Type C

Big Discontinuity
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Type C Connector

12mmx4.6mm

http://site.aleratec.com/blog/wp-content/uploads/2011/12/usb-3.0-type-a.jpg
http://site.aleratec.com/blog/wp-content/uploads/2011/12/usb-3.0-type-a.jpg
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★ Eliminate form factor  

orientation dependency

★ Enables infrastructure for 

adoption by other standards 

(i.e. video)

★ Establishes power delivery and 

charging infrastructure
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Industry Drivers for Type C



Page

30-Mar-16

9

USB Type C-Signal Pins
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Type C Pin Feature Test Implication Comment

USB2 pins

D+, D-

USB2 is assumed to be 

active in type C designs.
USB2 Host/Device testing required.

Config pins 

CC1, CC2

Three functions: 

-Termination/Orientation

detection

-Vconn Supply

-Power Delivery Channel

PD channel testing (protocol, PD channel phy)

VConn loading. 

Must be terminated properly depending on DUT type.

Must be controlled to test both ports (TX/RX 1&2) of 

the interface during USB3.x testing).

Channel  used to set up alternate modes. 

SBU1, SBU2
Control of alt standards. 

(TBT, DP, MHL)
Used to control devices in alternate modes

Power 

VBus, Ground

Voltage Range: 5 to 20 volt

Current Range: 0 to 5 amp 

Direction: provider or  

consumer, or both.

Wide range of operation possible on any given 

device.  

Verification of V/I profile. 

Test system be designed for setting up arbitrary Vbus

state, or, several, or only one Vbus state.

TX1, TX2, 

RX1, RX2

High Speed differential 

lanes

USB3.1 uses only 1 port (TX/RX set) at a time and will 

require testing the flipped condition. 

TBT devices will use both ports. 

DP may have all four lanes as either TX or RX lanes 

depending on the device. 

USB Type C Test Implications
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A port could wake up as USB 3.1, then get configured to DisplayPort 1.3

1.3
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Alternate Mode
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– An operational mode of devices on a link that dynamically reassigns 

USB Type-C pin functionality by communication via the Power 

Delivery channel  to change the character of the link. 

USB3.1 DP1.3

Example:  a ‘device’ can wake up USB3.1 and change to DP1.3

DisplayPort 1.3, & MHL, & Thunderbolt
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Alternate Mode



Page

30-Mar-16

13

Power Delivery 2.0

USB PD 2.0
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Power Delivery 2.0 Application
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• Power Management 

• VConn Power Management 
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USB Power Delivery Technologies

• Management of a power network and device modes through a one line interface. The 

interface can set up the network to quickly charge devices with up to 5 amps, supply 

power to active cables, discover cable functionality, enable guest protocols (Alternate 

Modes), facilitate device role and power direction swaps.
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USB Type C Power Options
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The Key to the Type C
USB Type-C Configuration Channel (CC)

1. Detect attach of USB ports

2. Resolve cable orientation and twist connections to 

establish USB data bus routing

3. Establish “host” and “device” roles between two 

attached ports

4. Discover and configure Vbus: USB Type-C Current 

modes or USB Power Delivery

5. Configure Vconn

6. Discover and configure optional Alternate and Accessory 

modes
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Type C Interconnection

DFP to UFP Functional model
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Management of a power network and device 

modes through a one line communication channel

Devices in a link can dynamically re-assign 

USB Type C pin functionality.  

Universally accepted interface going to 10Gbs 

and beyond.  

A Low Profile, orientation independent, high data 

rate connection  (40Gbs).

19

New Forces Present
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USB3.1

Orientation Independence

Test time DOUBLES

DP1.3

Alternate Mode

Test Twice for USB3.1 /2.0

Test DisplayPort!

20

Type C Testing Challenge 
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Type C Testing Challenge 

• Power Management 

CC1 /CC2

Vconn

Power
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N7015A: High Speed Fixture
N7016A: Low Speed Fixture

Keysight Type C Test Fixture
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Scope: DSAV254A

Type C-USB3.1 Transmitter Test Solution
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Port 1

Port 2

TX
TX
TX
TX

Direct

Or 

Diff Probe

DPR100

C-DP cable

V series Oscilloscope

Plug Fixture

Power Supply/Load

Signal Access

And Control Fixture

Type C-DisplayPort Transmitter Test Solution

PDC

alt mode control
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http://www.unigraf.fi/product/dpr-100
http://www.unigraf.fi/product/dpr-100
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Mating 

Fixture

Port 1

Port 2

Calibration Setup

Port 1

Port 2

RX
TX

RX
TX
RX
TX

PDC

ISI

ISI

CLE1000

CLE1000

V series Oscilloscope

RX
TX

Plug Fixture

Power Supply/Load

Plug Fixture

Signal Access and 

Control Fixture

Type C-USB3.1 Receiver Test Solution
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Test Fixtures

Fixtures are available for purchase 

through Luxshare-ICT.

http://web.luxshare-ict.com/en/
MOI
(Method of 

Implementation)

Step-by-step procedure on 

how to measure the 

specified parameters in the 

specification document 

using ENA Option TDR.

•ENA Mainframe

•E5071C-4D5: 4-port, 300 kHz to 14 GHz

•E5071C-4K5: 4-port, 300 kHz to 20 GHz

•Enhanced Time Domain Analysis Option (E5071C-TDR)

•ECal Module (N4433A)

(*) The list above includes the major equipment required. Please contact our local sales 

representative for configuration details.

ENA Option TDR is a authorized test tool for Cable PHY.

http://www.vesa.org/displayport-developer/certified-components/

Type C-Cable/Connector Compliance Test
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http://web.luxshare-ict.com/en/
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D+/D- Intra-

Pair Skew

(T31, T42)

Time Domain Frequency Domain

Diff. Crosstalk (SS) (Sdd21)

Diff. Crosstalk 

(D+/D- & SS) (Sdd21)

Diff. Insertion Loss (Sdd21)

Diff. Return Loss (Sdd11)

D+/D-

Propagation 

Delay (Tdd21)
Shielding Effectiveness 

(Sds21, Scs21)

D+/D- Pair 

Attenuation

(Sdd21) 

[Raw Cable] 

Characteristic 

Impedance

(Tdd11, Tdd22)

ILfitatNq, IMR, IXT, 

IRL, Mode 

Conversion          

(s4p files)

[Mated Connector]

Diff. Insertion Loss (Sdd21)

[Mated Connector]

Diff. Return Loss (Sdd11)

[Mated Connector]

Diff. Crosstalk

(SS) (Sdd21)

[Mated Connector]

Diff. Crosstalk

(D+/D- & SS) (Sdd21)

D+/D- Impedance

(Tdd11, Tdd22)

[Raw Cable] 

Intra-Pair 

Skew

(T31, T42)

[Raw Cable]

Diff. Insertion Loss (Sdd21)

[Mated Connector]

Mode Conversion (Scd21)

[Mated Connector] 

Diff. Impedance

(Tdd11, Tdd22)

Compliance 

Tool

Type C-Cable/Connector Compliance Test
Measurement Parameters (Normative & Informative)
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Type C-Power Delivery Test Solutions

Power Delivery

N2873A passive 

probes

1147B current 

probe
GRL-USB-PD Power 

Delivery SW
S series Oscilloscope

GRL-USB-PD-C1
N6700 Modular Power System

N3301A /N3303A 

Electronic Load

29
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USB Type-C Device PD Test Setup 
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PD Test Contents
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Physical Layer Results

– BMC Eye & Measurements

Select Packet From List

Pass/Fail Measurements

Pass/Fail BMC ‘One’

Pass/Fail BMC ‘Zero’

When Checked,

All Results Update

On Selected Packet

32
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M8020A JBERT

DSAV254A 

Infiniium

Scope 

N5990A-102

USB Compliance Test 

Software

-302 Link training tools

U7243B

USB Compliance 

Test Software

U7232D

DP Compliance 

Test Software

N5990A-155

DP Compliance

Test Software
M8020A JBERT

DSAV164A 

Infiniium

Scope 

N6463B

Thunderbolt

Compliance 

Test Software

N5990A-104

Thunderbolt

Compliance Test 

Software

DSAV334A 

Infiniium

Scope 
M8020A JBERT

N6460B

MHL 

Compliance Test 

Software

N5990A-153

DP Compliance

Test Software

DSAV164A 

Infiniium

Scope 
M8190A ARB

RX HWTX HWRX SWUSB3.1

DisplayPort Test

Thunderbolt Test

MHL Test

TX SW

Keysight USB Type C Solutions
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2015 Nov. USB-IF Workshop Update
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 USB 3.1 Gen2 Test

 USB Power Deliver Test USB 3.1 TYPE -C Test

 USB 2.0 Test

2015 USB-IF WORKSHOP EVENT
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Thank You!
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官方微信：是德科技官方微信
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