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Abstract— A arduino uno controlled buck converter with an 

auxiliary output stage for transient suppression is proposed 

in this work. Modern switch-mode power supplies (SMPS) 

used for point-of-load (POL) applications need to meet 

increasingly stringent requirements on voltage regulation, 

while minimizing physical volume and optimizing 

conversion efficiency. The focus of this paper is the voltage 

regulation capability of low-power POL converters during 

load transients. The main objective is to investigate 

converter topologies and control techniques that can achieve 

fast and smooth transient performance without significant 

penalty in volume and efficiency. The digital control method 

is used due to its ability to implement sophisticated control 

algorithms. In this propose model the conventional buck 

inductor is replaced a dual output stages converter, with a 

small auxiliary output stage connected in parallel with the 

main output stage. While the main output stage is 

responsible for steady-state operation and designed to 

achieve optimum efficiency, the auxiliary stage is activated 

when a load transient occurs, to help suppress voltage 

deviation. 
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I. INTRODUCTION 

In modern low-power applications such as mobile devices, 

consumer electronics, and communication equipment, point-

of-load (POL) switch mode power supply (SMPS) are 

required to provide tightly regulated voltage with small 

deviation during load transients. In these systems, usually 

operating with no larger than 1V supply voltage, the SMPS 

output voltage deviation is typically limited to tens of 

millivolts, to ensure proper system performance. It is also 

highly desirable to minimize the volume of the  SMPS 

reactive components, i.e. their output filters, which is in the 

targeted application usually take a significant portion of the 

entire project[1]. 

 
Fig. 1: SMPS 

To achieve tight output voltage regulation and 

minimize the size of reactive components, operation at a 

high switching frequency and fast control methods are 

usually required. The high frequency operation minimizes 

the size of filter components. However, this improvement 

comes at the price of power conversion efficiency 

degradation due to increased switching losses [2]. 

II. PROPOSED MODEL 

 
Fig. 2: Block Diagram of Propose Model 

III. CIRCUIT DIAGRAM 

 
Fig. 3: Circuit Diagram 
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IV. SYSTEM DESCRIPTION  

In order to achieve fast and smooth transient response while 

maintaining high power conversion efficiency in steady-

state, a digitally controlled buck converter with an auxiliary 

output stage is investigated. The diagram of the system is as 

shown in Figure 3. It consists of two output power stages (or 

dual output stage), an analog-to-digital converter (ADC) that 

continuously samples the output voltage, vout(t), and a dual-

mode digital controller that generates the switching 

commands for the power switches in the dual output 

stages[3]. 

The dual output stages are made up of two 

conventional buck output stages connected in parallel, each 

of which has a main switch (MS), a synchronous rectifier 

(SR), and a filter inductor (L). The main output stage is 

responsible for steady-state operation. It is designed to 

achieve high conversion efficiency, thus large inductor, L1 

and big power transistors with low on-resistance are used. 

The auxiliary stage is responsible for transient suppression. 

It is only active when a load transient is detected. The 

auxiliary stage is implemented with a much smaller 

inductor, L2. During transient recovery, it assists in sinking 

or sourcing current with a higher slew-rate than that of the 

main output stage and quickly brings the output voltage 

back to its steady-state value[4]. 

V. CONTROLLER CIRCUIT 

Digitally controlled circuit  consist of arduino uno controller  

module which can generate clock pluses  for power switches 

(Q1 ,Q2, Q3, Q4) .Digital controller module decides  which 

switch is on at which time . As we know that in dc to dc 

converter output voltage can be changed by change in duty 

cycle[5] . The digital controller continuously monitors the 

output of the ADC and determines the operating mode of the 

system. In steady state, switches Q3 and Q4 are kept off [7]. 

The "Steady State Compensator" regulates the output 

voltage as in a conventional single stage buck converter. 

When a load disturbance occurs, the "Transient Suppression 

Circuit" takes over and activates the auxiliary output stage. 

Both main and auxiliary output stages switch during 

transient recovery in order to restore the output voltage, 

vout(t) and main stage inductor current, iL1(t) to their 

desired steady-state value[6]. 

VI. CONCLUSION 

Modern point-of-load (PoL) converters are generally 

required to have good dynamic performance with small 

voltage deviation during load transients. At the same time, 

they are also required to have high power conversion 

efficiency. To mitigate the well-known trade-off between 

the steady-state efficiency and the transient response of PoL 

converters, a digitally controlled buck converter with an 

auxiliary output stage for transient suppression is 

introduced. The proposed dual output stage converter 

effectively improves the heavy-to-light load transient 

response without influencing the steady-state efficiency. 
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