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USB Type-C Audio: Do I Need to Buy a New Pair of 
Headphones?
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For a recent trip to New Orleans, I invested in a quality pair of noise cancelling headphones to help me drown 
out the chatter. I am thrilled with my new purchase but I’m concerned I won’t be able to use them when 
mobile phone developers remove the traditional 3.5mm audio jacks from their phones in exchange for using 
USB Type-C™ connectors. This change will allow for thinner phones and cost savings due to using one less 
connector.

The USB 3.1 specification supports both charging and data-transfer capabilities, as well as connections to 
analog audio headsets, by multiplexing four analog audio signals onto pins on the USB Type-C connector. The 
analog audio signals are the same as those used by traditional 3.5mm headset jacks. This makes it possible 
to use existing analog headsets with a 3.5mm-to-USB Type-C adapter if the phone will support analog audio. 
Figure 1 and Table 1 illustrate the pin mappings of a USB Type-C connector that support analog audio.

A simple solution exists that would enable mobile phone designers to easily remove these 3.5mm audio jacks 
and remain backwards compatible with the existing analog audio signals.

Figure 1. USB Type-C Connector Pinout

Table 1. USB Type-C Connector Analog Audio Pin Assignments

The pin mappings in Table 1 look straightforward, but a few challenges will arise when trying to support this type 
of pinout in your system:

• Analog audio signals have negative voltage swings that can damage the USB physical layer (PHY).
• The USB Type-C connector is reversible.

Analog audio signals traveling through the 3.5mm jack are typically alternating current (AC) signals centered at 
0V. The negative voltage portion of the analog audio signal can be damaging to USB PHYs. The best way to 
resolve this issue is to place a USB and audio switch like the TS5USBA224 on the D+ and D- pins of the USB 
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Type-C connector. As Figure 2 shows, the device can route the analog audio signals to the codec and the USB 
signals to the USB PHY when appropriate.

Figure 2. Analog Audio Signal Routing from USB Type-C Connector

The second challenge with supporting the four analog audio signals on a USB Type-C connector is the 
connector’s reversibility. For the left and right signals on the D+ and D- pins, you can easily accommodate 
this reversibility feature by shorting the D+/D- pins to their respective D+/D- pins on the top and bottom of the 
USB Type-C receptacle. Handling the microphone and ground signal on the SBU1 and SBU2 is not as simple as 
shorting the two pins together. You will need a crosspoint switch like the small TS3A26746E (manual switching) 
or an audio jack detection crosspoint switch like the TS3A226AE (automatic switching) to route the microphone 
and ground signals to the codec appropriately.

It is possible to support the same analog audio signals in a 3.5mm jack by solving many of the challenges that 
arise in multiplexing analog audio signals onto a USB Type-C connector.

Would you like to see more mobile phones remove their 3.5mm jack, but still be able to use your favorite 
headphones? Log in to comment or visit the TI E2E™ Community Signal Switches forum.

Additional Resources
• Download the TS5USBA224, TS3A26746E and TS3A226AE data sheets.
• Jump-start your design with the USB Type-C Audio Adapter Accessory Mode Reference Design 

(TIDA-00565).
• See other posts about implementing USB Type-C.
• Learn about TI’s complete portfolio of USB Type-C compliant products and resources.

www.ti.com

2 USB Type-C Audio: Do I Need to Buy a New Pair of Headphones? SSZTB49 – JULY 2016
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/product/TS3A26746E
http://www.ti.com/product/TS3A226AE
http://www.ti.com/lit/gpn/ts5usba224
http://www.ti.com/lit/gpn/ts3a26746e
http://www.ti.com/lit/gpn/ts3a226ae
http://www.ti.com/tool/TIDA-00565
http://www.ti.com/tool/TIDA-00565
http://e2e.ti.com/tags/USB%2bblog
http://www.ti.com/lsds/ti/interface/usb-type-c-overview.page?familyAliasId=1203391&keyMatch=usb%20type-c&tisearch=Search-EN-Everything
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTB49
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTB49&partnum=AM5706


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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI 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 TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

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

