Technical Article

Why Move from USB Power Delivery 2.0 to 3.0?

wip TEXAS INSTRUMENTS

Deric Waters

20 Q1P 30

Updated 4/16/2021: \With the USB Implementers Forum (IF) standards body no longer certifying USB Power
Delivery (PD) 2.0 silicon and end products, the time has come to move from USB PD 2.0 to USB PD 3.0. USB-IF
certification provides products with the right to license the USB-IF Logo and ensures compliance with other USB
certified end products and cables. Although Texas Instruments does not plan to end of life PD 2.0 devices, there
is no longer a path to compliance using PD 2.0 silicon. USB PD 3.0’s expanded feature set and messaging have
made it crucial to creating systems with USB PD. Let’s take a closer look at which features are specific to USB
PD 3.0.

What to Gain in USB PD 3.0?

The main feature difference between USB PD 3.0 and USB PD 2.0 is the wide variety of optional messages that
enable the source and sink to exchange more detailed and useful information. The required changes in USB
PD 3.0 update the system to handle the larger number of these optional messages. These new messages do
not interfere with negotiation and backward compatibility, and a USB PD 3.0 device is capable of negotiating
with a USB PD 2.0 device. The source and sink message collision avoidance and the Not_Supported control
message are two required changes that create a robust system which can work with these optional messages.
The complete list of messages and changes can be seen below in Table 1.

Another new feature that comes with USB PD 3.0 is the Fast Role Swap (FRS) mechanism. With many systems
needing the flexibility to be a Dual Role Port (DRP), there also comes the need to be able to switch between
sourcing and sinking power fast enough that any USB data does not become corrupted nor video interrupted.
FRS enables this quick change and protects the USB data in the process.

Table 1 lists the differences between the two versions as listed in the USB PD 3.0 specification.

SSZTB41 — JULY 2016 Why Move from USB Power Delivery 2.0 to 3.0? 1
Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SSZTB41
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTB41&partnum=TIDA-00629

13 TEXAS
INSTRUMENTS

www.ti.com

Table 1. List of New USB PD 3.0 Features.

Let’s dispel the erroneous thought that the voltage profiles or power rules are different between USB PD 2.0 and
USB PD 3.0. The power rules are identical in both PD versions. The most important rules are:

» Sources offering more than 15W shall advertise 5V and 9V.
» Sources offering more than 27W shall advertise 5V, 9V and 15V.
» Sources offering more than 45W shall advertise 5V, 9V, 15V and 20V.

USB PD 3.0 ensures backwards compatibility with USB PD 2.0. All USB PD 3.0 sources and sinks are required
to fully interoperate with USB PD 2.0 sources and sinks. This requirement is enforced by requiring all USB PD
3.0 devices to pass USB PD 2.0 compliance tests. From the USB-IF point of view, there are only USB PD
products. The USB-IF does not distinguish between USB PD 2.0 products and USB PD 3.0 products when
issuing USB logo certification.

Tl offers many USB PD 3.0 compliant parts. Additionally, you can reach out to a device expert any time to help
transition your system from USB PD 2.0 to 3.0 on our E2E forum.

Additional Resources
» Check out our device comparison and selection FAQ: "Selecting the Right USB Type-C PD IC"
» Start your design with these reference designs:

— USB Type-C 200W Source or Sink, Power Duo Reference Design

— USB Type-C PD with Battery Charger for 2 — 4 Cell Batteries Reference Design

— USB Type-C with Bidirectional Power Path Reference Design

2 Why Move from USB Power Delivery 2.0 to 3.0? SSZTB41 — JULY 2016
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/interface/usb/type-c-and-power-delivery/overview.html
https://e2e.ti.com/support/interface/f/interface-forum/984160/faq-how-do-you-select-the-right-usb-type-c-usb-power-delivery-ic-for-your-application
https://www.ti.com/tool/USB-C-PD-DUO-EVM
https://www.ti.com/tool/USB-PD-CHG-EVM-01
https://www.ti.com/tool/TPS65987EVM
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTB41
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTB41&partnum=TIDA-00629

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

