
GUMI 

Single-Inductor Dual-Output DC-DC Buck Converter Design  
With ZVS-PWM Control 

Nobukazu Tsukiji,  Yasunori Kobori,  Nobukazu Takai,  Haruo Kobayashi 
Division of Electronics and Informatics 

Graduate School of Science and Technology, Gunma University 
1-5-1 Tenjin-cho Kiryu 376-8515 Japan 

tsukiji@el.gunma-u.ac.jp k_haruo@el.gunma-u.ac.jp 
 

Nowadays, various voltages are required in order to operate electrical appliances, where usually 
DC-DC converters of the same number as the voltages are required, and one inductor is required for 
one converter. Such a configuration is expensive and occupies considerable board area because the 
inductor size is relatively large. Therefore, there is an increasing interest in single-inductor-multiple-
output (SIMO) DC-DC converters. We have investigated DC-DC converters with SIMO configuration 
1,2. For example, our recent study reported hysteresis control for SIMO DC-DC converters 3.  

In this paper , we study a pulse-width-modulation (PWM) control of zero-voltage-switching (ZVS) 
for single-inductor dual-output (SIDO) buck converters. This method can meet the industry demands 
for high efficiency due to ZVS and small size and low cost, thanks to single-inductor per multiple 
voltages. We apply the proposed control to SIDO DC-DC buck converter and verify its performance 
with simulation. Our simulations have confirmed a stable operation using the proposed control, and we 
present their results. 

Fig.1 shows a SIDO buck converter with the ZVS-PWM control method. There SEL signal is 
generated to determine whether the inductor current is supplied to Vo1 or Vo2 by comparing ∆Vo1(= 
Vo1-Vref) and ∆Vo2(=Vo2-Vref); Vo1 is selected when ∆Vo1 > ∆Vo2. We call this as “exclusive 
control.” It is at the timing when ZVS signal is detected and M1 is turned ON. Fig. 2 shows the 
transient response when the load currents are changed. We see that both the self- and cross-regulation 
voltages are in the order of several 15mV which is less than 0.3% of Vo1, Vo2. This result is 
satisfactory in many applications. 

  
Fig. 1 Proposed SIDO buck converter circuit 

with ZVS-PWM control. 
Fig. 2 Transient response simulation results of 

the proposed  SIDO buck converter with 
ZVS-PWM control. 
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