ICE1PCSO02

ICE1PCS02 Based Boost Type CCM PFC
Design Guide

—

( Infineon
technologies

thinking.




Edition 2004-10-26

Published by Infineon Technologies Asia Pacific,
168 Kallang Way,

349253 Singapore, Singapore

© Infineon Technologies AP 2004.

All Rights Reserved.

Attention please!

The information herein is given to describe certain components and shall not be considered as a guarantee
of characteristics.

Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not limited to warranties of non-infringement,
regarding circuits, descriptions and charts stated herein.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types
in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human body, or to support
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health
of the user or other persons may be endangered.



ICE1PCS02

Revision History: 2004-10 V1.0
Previous Version: none
Page Subjects (major changes since last revision)

ICE1PCS02 Based Boost Type CCM PFC Design Guide
License to Infineon Technologies Asia Pacific Pte Ltd ANPO0020

Luo Junyang
Jeoh Meng Kiat

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all?
Your feedback will help us to continuously improve the quality of this document.
Please send your proposal (including a reference to this document) to: |Z|

mailto:ap-lab.admin@infineon.com




—

f. ICE1PCS01
Intineon

technologies

/

Table of Contents Page
1 L0 e Yo 11T o) 5
2 AC input Undervoltage Protection / Brown Out Protection............cccccocoiiiiiiiicccccieeeeeeee 6
3 ST o 7 - T o 7
4 SWiItChiNg FreqUEeNCY ...t e 7
Application Note 4 2004-10-26



—

Infineon
ecnhno Ogles/

ICE1PCS02

Abstract

Continuous conduction mode (CCM) PFC controller, named ICE1PCS02, is developed based on the
modification of ICE1PCSO01. Both of ICE1PCS01 and ICE1PCS02 use average current control to achieve the
unity power factor without direct sine-wave sensing reference signal from the AC mains. Compared to
ICE1PCS01, ICE1PCS02 has additional protection function for AC brown-out shut down. The difference
between ICE1PCS01 and ICE1PCSO02 is illustrated in this application note.

1 Introduction

The Pin layout of ICE1PCS01 and ICE1PCSO02 is shown in Figure 1.
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Figure 1 Pin Layout of ICE1PCS01 and ICE1PCS02

From the layout, it can be seen that most of Pins in ICE1PCS02 are the same as ICE1PCS01 except Pin 4.
In ICE1PCSO01, Pin 4 is to set the switching frequency. However, for ICE1PCS02, Pin 4 is for AC brown out
detection and at the same time the switching frequency is fixed by internal oscillator at 65kHz. The typical
application circuit of ICE1PCS02 is shown in Figure 2.
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Figure 2 Typical application circuit of ICE1PCS01

As the same as ICE1PCS01, ICE1PCS02 does not need direct sin-wave sensing signal as well. In this
application note, the specific features of ICE1PCS02, which are different from ICE1PCSO01, are described in
detail. The other features (enhance dynamic response, gate drive, current sense, control loop) are the same
as ICE1PCS01 and the external component design is referred to the application notes for ICE1PCS01.

2 AC input Undervoltage Protection / Brown Out Protection

Brown-out occurs when the input voltage VAC falls below the minimum input voltage of the design (i.e. 85V
for universal input voltage range) and the VCC has not entered into the VCCUVLO level yet. For a system
without input brown out protection (IBOP), the boost converter will increasingly draw a higher current from
the mains at a given output power which may exceed the maximum design values of the input current.
ICE1PCSO02 provides a new IBOP feature whereby it senses directly the input voltage for Input Brown-Out
condition via an external resistor/capacitor/diode network as shown in Figure 3. This network provides a
filtered value of VIN which turns the IC on when the voltage at Pin 4 (VINS) is more than 1.5V. The IC enters
into the standby mode and gate is off when VINS goes below 0.8V. The hysteresis prevents the system to
oscillate between normal and standby mode. Note also that input voltage needs to at least 16% of the rated
VOUT in order to overcome open loop protection and powerup the system (referred to application note of
ICE1PCS01).
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Figure 3 Block diagram of voltage loop

Because of the high input impedence of C4 and C5, R4 can be 10MQ or above to reduce the loss. R5 is
selcted by equation (1).

~ 1.5V
R R . 4

where, Vac on is the minimum AC input voltage (RMS) to start PFC, for example 85VAC.

R

R, (1)

C, is used to modulate the ripple at the VINS pin. If the bottom level of the ripple voltage touches 0.8V, PFC
is in standby mode and gate is off. The ripple and control PFC brown out off threshold of AC input voltage
(RMS), Vac ofr- C4 can be obtained from the following equation.

t 1

R RC Ry TRCy2f,
— 2 .V e S = ) e St = 0.8) 2
R,+R, 7 R,+R, (2)
-1
R;
R +R, T

C,=|2f,R;In— 3)

0.8V

where, Vac o is the maximum AC input voltage (RMS) to switch off PFC; f_is the AC input line frequency.

3 Soft start

The soft startup of ICE1PCSO02 is different from ICE1PCS01. ICE1PCS01 has a reduced charging current
(around 10uA) at Vcome Pin, but ICE1PCS02 has high Veome charging current as 30uA (typ) in startup. This
higher sourcing current in the startup time will charge Vcomp faster to its normal operating point, which in turn
results in a faster startup for Vour.

4 Switching Frequency

The switching frequency of ICE1PCS02 is not adjustable and fixed at 65kHz internally. The frequency setting
Pin in ICE1PCSO01 is replaced by brown out detection Pin in ICE1PCS02.
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