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Avoiding Audible Noise at Light Loads
When Using Leading Edge Triggered PFC Converters

John Bottrill System Power

This application note applies to the Tl average current mode, leading edge modulation PFC
controllers. See Applicable Device Table for part numbers.

When using a leading edge triggered PFC the designer may find that the converter under
extremely light load conditions will encounter an audible low noise.

The unit under these conditions can go into the over voltage protection (OVP) state because of
the extremely light load. When this happens, the output of the current error amplifier can fall to
ground because of the input offset voltage variations and the residual current from MOUT.

When the unit comes out of the OVP state, the pulse width of the converter is going to start at a
maximum. Because of the integrating nature of the error amplifier, these pulses will continue for
a few milliseconds. This can cause the windings of the PFC inductor to physically oscillate
resulting in a periodic burst of audible noise.

A single resistor from VREgf to the positive input of the current error amplifier added to the circuit
is sufficient to remove this problem.

The input offset voltage of the error amplifier and the multiplier zero current (IyoyuT, zero current)
are given in the data sheet. Divide the offset voltage by the value of the resistor connecting the
positive input of the current error amplifier to ground and add to this the multiplier zero current.
This gives the current needed through the resistor to bias the positive input high under OVP
conditions. Now divide the VREF voltage by this current to get the resistor needed to connect
from VREF to the positive input of the current error amplifier.

The new resistor will bias the positive input high enough to keep the current error amplifier
output high during OVP and because of the integrating nature of the current error amplifier,
when OVP is released the unit will gradually increase the pulse width of the pulses as the
current error amplifier output falls.



SLUA309A - March 2004 — Revised September 2004

{'f TExAs
INSTRUMENTS

1 Schematic

Multiplier

MOUT

Current Error
Amplifier

VREF

Where Ry is the existing resistor from the positive input of the current error amplifier to ground,
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Select the nearest standard value lower than this for Rg|as.

Table 1. Applicable Devices

BiCMOS Power Factor Preregulators

BiCMOS PFC/PWM Combination Controllers

uccas17 UCC2817A UCC28500 UCC28510
uCC2818 UCC2818A uCC28501 UCC28511
UCC2819 UCC2819A UCC28502 UCC28512
UCC3817 UCC3817A UCC28503 UCC28513
UCC3818 UCC3818A UCC38500 uUCC28514
UCC3819 UCC3819A UCC38501 UCC28515

UCC38502 UCC28516

UCC38503 UCC28517
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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