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1. Research Objective 2. Background

Multi-phase full wave and half wave type

voltage resonant converters with automatic D ual-phase converter Problem

current balance against the LC elements variation.

P vr Dbl - Dual-phase converter without current balance circuit has
@Target Application <

Lrl Drl imbalance current with element variation

= Power Supply of Microprocessor P T _ L
® Full-wave resonant converter circuit cr Imbalance increases with increase of output current |,.
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=PWM Control Circuit : | A0 it

=ZVS Operation
PWM:Pulse Width Modulation
ZVS:Zero Voltage Switching
@ Current balance of Full/Half wave type
dual-phase converter
= Automatic Current Balance Circuit Multiphase
@ Current balance of four-phase resonant converter controller
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3. Proposed Circuit

Dual-phase converter
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+185% current imbalance

(without current balance circuit )
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GOOD! Circuit of automatic current balance of four-phase converter

Circuit of automatic current balance of dual-phase converter

[/;] To=14 . w/o aut(l)matlcI current balance circuit ® In dual-phase converter with element variation of 10%,

; 7.0004 0.09mV current imbalance ratio is very large of 3.5A to 1.5A

E -’ ;8883 | for output current |, of 5.0A.

> "_:fi%:"_;: 7 0001 Automatic current balance circuit =) Current imbalance < 0.02A.
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@® In four-phase converter, current imbalance of |, is +18%
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;1: fiee= Iy i with automatic current balance cjrcuit
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0 | ; 5 : 7 Lo 7.0004 0.05mV with element variation of 10% for output current |, of 5.4A

: Lo iR | which is reduced to 0.02% with automatic current balance circuit.
+40% current +0.07% current 70002 L
imbalance —> imbalance 7 0001 @ Effective for full wave and half wave type resonant converter with two-
(+3.5A) (+0.02A) or four-phase converter.
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Current balance of dual-phase converter v
Ripple of output voltage of dual-phase converter 6 Refe rences
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