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There are numerous techniques for driving synchronous rectifiers (SRs) in a flyback topology: using a gate-drive
transformer, having the power transformer self-drive the SR, or using a specialized driver.

The gate-drive transformer and self-driven techniques result in less-than-optimal efficiency due to either shoot-
through or reverse-recovery losses — | discussed this in more detail in my latest Power Tips post on EE Times.

But specialized SR drivers have evolved over the years. Using a driver that implements volt-second balancing to
drive the SR will minimize the shoot-through and reverse-recovery losses and maximize efficiency.

With volt-second balancing, the driver monitors the volt-seconds present on the secondary transformer winding
during the ON time of the primary FET. When the secondary winding voltage collapses due to the primary FET
turning off, the driver turns on the SR and applies the same number of volt-seconds in the reverse direction.

This drive technique is very simple and only requires a few resistors: a divider to sense the transformer winding
voltage, a divider to sense the output voltage and a resistor to program the blanking time. Figure 1 shows an
example simplified schematic.

Transformer-driven techniques typically force continuous conduction operation. However, volt-second balancing
allows discontinuous operation and is perfect for quasi-resonant operation. As a result, more designers of
AC/DC adapters are adopting this technique.

Figure 1. A Synchronous Rectifier Driver with Volt-second Balancing Provides a Simple and Very
Effective Solution

If you've been using transformer-driven SR in flyback designs, next time consider a specialized SR driver.
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Additional Resources
» These power supplies use a volt-second balancing driver from our Tl Designs library of power reference
designs:
— Universal AC Input 5V/10A/50W PSR Flyback Power Supply With Over 89% Avg Efficiency Reference
Design
— 65W High-Efficiency CoC-5 Tier2/DOE Level VI AC Adapter

2 Power Tips: What's the Best Way to Drive Synchronous Rectifiers in a Flyback SSZTC92 — AUGUST 2015
Supply? Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


http://www.ti.com/tool/pmp10974
http://www.ti.com/tool/pmp10974
http://www.ti.com/tool/TIDA-00519
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTC92
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTC92&partnum=LM5017

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

