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OPTOCOUPLER FEEDBACK DRIVE TECHNIQUES

The use of optocouplers in the feedback path of switch-
mode power supplies is probably one of the most com-
mon practices in the industry. Benefits of this method
include low component cost, high voltage isolation and
simplicity of design and implementation. Although ade-
quate for many existing designs, the need for additional
loop gain bandwidth occurs as switching frequencies are
pushed towards the megahertz region.

One of the most popular ways to drive an optocoupler
utilizes a TL431 Adjustable Shunt Regulator. It is config-
ured on the output side of the power supply to modulate
the optocoupler’s photo diode current as a function of the
power supply output voltage. Across its isolation bound-
ary, the optocoupler transistor is connected to the PWM
controller's error amplifier on the primary side of the
power supply. Variations in the output voltage are opti-
cally transferred back to the error amplifier and control
loop for correction. Providing additional features like over
current protection or external shutdown require extra op-
tocouplers and drive mechanisms, thus increasing the
circuit complexity.

A linear regulator control IC, such as the UC3832,
UC3833 or UC3836 can be substituted for the '431 while
providing numerous additional features besides regulat-
ing the output. Overcurrent limiting and fault protection
can be combined with the error voltage to drive the opto-
coupler and override it when necessary. Handshaking
with external control logic, such as shutdown and se-
guencing is greatly simplified since the control IC is re-
ferred to the same ground. The most obvious benefit,
however, is the introduction of the supplementary error
amplifier in the feedback loop with programmable com-
pensation.

Depending on the specific application, current limiting
can be tailored to accommodate a programmable fold-
back characteristic, constant current or complete over-
current shutdown. The UC3832 and UC3833 provide an
addition level of versatility by offering a programmable
duration event timer in the current limit circuitry. An ad-
justable trip threshold to accommodate varying load de-
mands can be facilitated with the UC3832. For additional
information, please consult application note U-116 and
the respective device data sheets.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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