Power Tips: How to Regulate a Low-Voltage, NON-Isolated Supply
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In a previous post to our Power Tips Blog I shared a little circuit for regulating isolated supplies with low output voltages.  But, what if you are working on a non-isolated supply with a very low output voltage?  The first thing that you will probably do is spend a day scouring the internet for a controller that has a reference voltage that is lower than your required output voltage.  If your output voltage is 0.8V or higher, you probably will not have too many problems finding a controller.  However, below 0.8V, your choices will become very limited.  With two extra components, you can get around this limitation.

As shown in Figure 1, all that you need is an external reference and a resistor to provide bias current to that reference.  For this technique to work, the external reference voltage must be higher than the internal reference of the controller.  By connecting the feedback divider from the external reference and output voltage, the controller is now able to regulate the output to voltages that are lower than the internal reference.  
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Figure 1. This 0.5V buck regulator circuit shows how a controller can be tricked into regulating to voltages that are lower than the internal reference.

The external reference will affect the accuracy of the output voltage.  If this is a concern in your application, you may need to use a 0.1% accurate reference which will cost a little more than commonplace 1% and 2% references.  A few controllers even pin out auxiliary bias rails that could be used instead of the external reference.  However, be careful, as these auxiliary rails tend to be very loosely regulated.

Also, don’t forget to check the minimum controllable on-time of the controller, especially if you are designing for a high switching frequency.  As the input to output ratio gets very small, this can become a limiting factor.  To get around this limitation, you can always reduce your switching frequency.

For an example of a supply that uses this technique, check out the PMP9166 design in PowerLab…

· PMP9166 – 3.3V Input, -0.5V/0.9A Output, Synchronous Buck-Boost

What is the lowest voltage you have had to regulate in a power supply?
· Sign in to Comment 




[image: image4.png]


[image: image5.png]


TI E2E™ Community 

· Support Forums
· Blogs
· Videos
· Groups
· Site Support & Feedback
· Settings
TI E2E™ Community Groups 

· TI University Program
· Make the Switch
· Microcontroller Projects
· Motor Drive & Control
Other Communities 

· Deyisupport
· Designsomething.org
· beagleboard.org
· TI on Element 14
· TI on TechXchangeSM
Other Technical & Support Resources 

· WEBENCH® Design Center
· Product Information Centers
· Technical Documents
· TI Design Network
· TI Technical Articles
· TI Training
All content and materials on this site are provided "as is". TI and its respective suppliers and providers of content make no representations about the suitability of these materials for any purpose and disclaim all warranties and conditions with regard to these materials, including but not limited to all implied warranties and conditions of merchantability, fitness for a particular purpose, title and non-infringement of any third party intellectual property right. TI and its respective suppliers and providers of content make no representations about the suitability of these materials for any purpose and disclaim all warranties and conditions with respect to these materials. No license, either express or implied, by estoppel or otherwise, is granted by TI. Use of the information on this site may require a license from a third party, or a license from TI.

Content on this site may contain or be subject to specific guidelines or limitations on use. All postings and use of the content on this site are subject to the Terms of Use of the site; third parties using this content agree to abide by any limitations or guidelines and to comply with the Terms of Use of this site. TI, its suppliers and providers of content reserve the right to make corrections, deletions, modifications, enhancements, improvements and other changes to the content and materials, its products, programs and services at any time or to move or discontinue any content, products, programs, or services without notice.

[image: image6.png]


[image: image7.png]


[image: image8.png]


[image: image9.png]


[image: image10.png]


[image: image11.png]


Follow Us 


 HYPERLINK "http://twitter.com/txinstruments" 
[image: image13.png]




 HYPERLINK "http://www.ti.com/linkedin" 
[image: image14.png]




 HYPERLINK "https://plus.google.com/u/0/104292131839044508100/posts?hl=en" 
[image: image15.png]




TI Worldwide | Contact Us | my.TI Login | Site Map | Corporate Citizenship | 
m.ti.com (Mobile Version)
 

TI is a global semiconductor design and manufacturing company. Innovate with 100,000+ analog ICs and
embedded processors, along with software, tools and the industry’s largest sales/support staff.

© Copyright 1995-2016 Texas Instruments Incorporated. All rights reserved. 

