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In my latest Power Tips post on EE Times, | discussed how to use a two-switch flyback to improve efficiency in
low-power isolated converters. A major trade-off vs. a single-switch flyback is that the two-switch flyback requires
a floating high-side drive. A gate-drive transformer is commonly used for the high-side FET of a two-switch
flyback, and a gate-drive transformer can be tricky. If the core does not properly reset every cycle, it may
saturate.

One of the most common drive techniques is to use an AC-coupling capacitor in series with the drive winding.
The capacitor forces the average current to OA, which ensures that the transformer does not saturate. However,
it may still saturate during transients, and the DC information of the drive signal will be lost on the secondary side
of the drive transformer.

Figure 1 shows an easy way to drive a transformer without having to use a coupling capacitor. When the drive
signal goes high, the small-signal FET, Q2, turns on, and the drive voltage is applied across the winding of the
transformer. When the drive signal goes low, it pulls the dot end of the winding to ground and turns off Q2.
When Q2 turns off, the magnetizing current in the transformer forward-biases D1, which applies VDD across the
transformer winding in the reverse direction. For duty cycles less than 50%, the transformer is guaranteed to
completely reset. By adding a Zener diode in series with D1, you can extend the duty cycle beyond 50%.

This drive circuit provides a couple of other benefits. First, all of the magnetizing energy is recycled back to VDD,
improving efficiency. Second, the FET is driven with a negative drive during the magnetizing reset time. This
negative drive can reduce switching losses by speeding up the turn-off time.
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Figure 1. Easily Drive a Transformer Using a Simple Circuit Such as This One

This simple drive circuit ensures proper reset of the drive transformer and can improve efficiency.

Additional Resources

» This Tl Designs Universal AC Input 5V/10A/50W PSR Flyback Power Supply With Over 89% Avg Efficiency
Reference Design uses the drive technique described in this post.

« Explore more power supply topics

«  Watch Power Tips videos to help with your design challenge

SSZTBW1 - NOVEMBER 2015 Power Tips: a Simple Circuit for Driving Gate-drive Transformers 1
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


http://www.eetimes.com/author.asp?section_id=36&doc_id=1328068
http://www.ti.com/tool/pmp10974
http://www.ti.com/tool/pmp10974
http://links.mkt102.com/ctt?kn=13&ms=NDk4NzE5NzES1&r=MTY4MTU3NTMzMDIzS0&b=0&j=NzgzODAxMTY4S0&mt=1&rt=0
https://training.ti.com/power-tips?DCMP=psdslibrary&HQS=pwr-null-null-psdslibrary-adh-null-null-wwe&sp_rid_pod4=MTY4MTU3NTMzMDIzS0&sp_mid_pod4=49871971&detailID=
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTBW1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTBW1&partnum=DRA744

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

