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Introduction 

Feed-forward Controller for DC-DC Buck Converter 

Single-Inductor-Dual-Output (SIDO) converter  

Proposed Feed-forward Control 

Principle  

 Charge balance of output capacitor 

Advantage  

 Simple 

 Fast transient response 

 Cross-regulation improvement  

      for SIDO buck converter 

Research Objective 
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Summary  Simulation  

Essential Problem: Transient Response  

Conventional Method 

 Control Delay                   

during transient response 

 Complicated 

 Not cost-effective 

• Feed-back control 

• Feed-forward + Feed-back control 

Digital non-linear feed-forward control 

Require accurate modulation 
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Current Sensor & Integrator 

Multi-period Integration Compensation 
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Control variable-𝑉𝑐𝑜𝑛 (V) 
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Sawtooth Generator 

Without feed-forward 
 With feed-forward 

Inductor current 

Output voltage 

SISO Buck Converter 

𝑰𝒐: 𝟎. 𝟓𝑨 → 𝟏𝑨 

Feed-forward With Without  

Under-shoot 5mV 11mV 

Response time 8μ s 500μ s 

SIDO Buck Converter 

Without feed-forward 

 With feed-forward 

Feed-forward With Without  

Self-regulation -- 25mV 

Cross-regulation -- 30mV 

Simple Design: 

 Only output capacitor current is detected  

 Digital nonlinear calculation  is NOT required 

 ADC, DSP are NOT required 

 Applicable to SIDO converter 

 Cost-effective 

Enhanced Performance:    

 Transient response is significantly improved 

 Cross-regulation of SIDO converter is improved  
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N-period integrator circuit Timing chart 

Compensation method 
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Reduction of power loss, volume, cost  

Problem: cross-regulation 

System Block Diagram 
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