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Abstract— Now a day’s dc-dc switching converters are 

widely used for sophisticated application. By using these 

converters with given dc input voltage a stabilised output 

voltage can be obtained by using Buck (lower), Boost 

(higher) or Buck –Boost (generic) topology which improves 

the efficiency of dc-dc converter as compared to linear 

regulators. Most used technique to control switching power 

supply is pulse width modulation (PWM). In this way a 

particular dc-dc converter is designed by keeping the typical 

application in mind. Properly designed dc-dc converters 

provide low ripple, better noise rejection, reliable and 

efficient converter. For some typical application like 

powering LED needs constant current supply for constant 

illumination, hence feedback based closed loop converters 

becomes better choice. In the present thesis for low power 

application a PWM based closed loop dc-dc buck converter 

has been designed, analysed and simulated. A MOSEFET has 

been used as switching device and components has been 

designed for low ripple and low noise. With variation in load 

and variation in input power supply output supply voltage has 

been obtained as constant value by using PID. 
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I. INTRODUCTION 

There is an increasing demand for battery-powered mobile 

systems on the electronic consumer market, especially since 

cellular phones, personal digital assistants (PDA), digital 

cameras and wireless computer accessories have penetrated 

the market. All mobile systems have the same major issue: 

their batteries have a limited run-time, which has to be 

maximized. Every newly developed mobile system powered 

by a battery implements a DCDC converter. There are two 

different ways for improving the mobile system runtime. The 

first way consists in developing new battery chemistries with 

higher energy densities. The second way consists in 

improving the global efficiency of the mobile system 

powered by the battery. This is done by developing new 

energy management techniques, new DC-DC converter 

topologies [2], and new control schemes for them [3], as it is 

shown in this thesis. To reduce the power consumption of 

these mobile systems, several solutions are used. One of these 

is clock gating, which is widely implemented in today’s 

digital circuits (e.g., CPU), and coupled to a power 

management unit that powers down the unused units of the 

integrated circuits. More advanced design techniques like 

adaptive scaling of the supply voltage are also becoming 

important in modern processors, since the improvements of 

the battery run-time does not advance quickly enough to keep 

up with the increase in energy consumption of modern 

processors [4], [5], [6], [7], [8]. 

 The DC/DC converters are widely used in regulated 

switch mode DC power supplies. The input of these 

converters is an unregulated DC voltage, which is obtained 

by PV array and therefore it will be fluctuated due to changes 

in radiation and temperature. In these converters the average 

DC output voltage must be controlled to be equated to the 

desired value although the input voltage is changing. From 

the energy point of view, output voltage regulation in the 

DC/DC converter is achieved by constantly adjusting the 

amount of energy absorbed from the source and that injected 

into the load, which is in turn controlled by the relative 

durations of the absorption and injection intervals. These two 

basic processes of energy absorption and injection constitute 

a switching cycle. Intuitively speaking, if the energy storage 

capacity of the converter is too small or the switching period 

is relatively too long, then the converter would have 

transmitted all the stored energy to the load before the next 

cycle begins. 

A. Pulse Width Modulation 

Pulse width Modulation is the most commonly used 

technique for controlling the electric power to electric devices 

.For PWM voltage or current, supplied to the load can be 

varied according to switch “ON” or “OFF” state. For a higher 

“ON” state of the switched corresponds to high voltage or 

current which transfer a high power to the load. Duty cycle of 

a PWM signal is the measure of “ON” time of the signal so 

duty cycle is proportion of “ON” time to its period. In general 

duty cycle is expressed in the term of percentage so 100% 

denotes fully “ON” state. The crucial point of PWM is that 

power dissipation in the switch in devices is very small during 

the “off” time there is practically no current flows through the 

switching device hence there is no voltage drop. And during 

its on time voltage drop across the switch is zero. As we know 

power loss is the product of voltage and current so in both 

cases power dissipation is zero. Because of its on-off nature 

it works very well in digital control. By using this PWM 

technique we can easily set a desired duty ratio. The average 

value is given as- 𝑌𝑎𝑣𝑔 = 1 𝑇 ∫ (𝑡) 𝑇 0 dt Assuming the pulse 

waveform has low value 𝑌𝑚𝑖𝑛 and high value 

𝑌𝑚𝑎𝑥 𝑌𝑎𝑣𝑔 = 1 𝑇 (∫ (𝑡) 𝐷.𝑇 0 dt + ∫ (𝑡) 𝑇 𝐷.𝑇 dt ) 

𝑌𝑎𝑣𝑔= D*𝑌𝑚𝑎𝑥 + (1-D) 𝑌𝑚𝑖𝑛 

If 𝑌𝑚𝑖𝑛 = 0 

Then 𝑌𝑎𝑣𝑔= D* 𝑌𝑚𝑎𝑥 

 Hence it can be concluded that a signal is directly 

dependent on duty ratio. There is two type of methods by 

which we can generate PWM signal one is analog method 

another is digital method. Currently, dc/dc converters can be 

divided into two broad categories: 

 Non-isolated dc/dc converters 

 Isolated dc/dc converters- 

B. Non-Isolated DC/DC Converters 

The vast majority of applications do not require dc isolation 

between input and output voltages. The non-isolated dc-dc 

converter has a dc path between its input and output. Battery-

based systems that don’t use the ac power line represent a 

major application for non-isolated dc-dc converters. Point-of-

load dc-dc converters that draw input power from an isolated 

dc-dc converter, such as a bus converter, represent another 

widely used non-isolated application. Most of these dc-dc 

converter ICs use either an internal or external synchronous 

rectifier. Their only magnetic component is usually an output 
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inductor and thus less susceptible to generating 

electromagnetic interference. For the same power and voltage 

levels, it usually has lower cost and fewer components while 

requiring less pc-board area than an isolated dc-dc converter. 

For lower voltages (12V) non-isolated buck converters can be 

used. 

C. Isolated DC/DC Converters 

For safety considerations, there must be isolation between an 

electronic system’s ac input and dc output. Isolation 

requirements cover all systems operating from the ac power 

line, which can include an isolated front-end ac-dc power 

supply followed by an isolated “brick” dc-dc converter, 

followed by a non-isolated point of-load converter. Typical 

isolation voltages for ac-dc and dc-dc power supplies run 

from 1500 to 4000V, depending on the application. An 

isolated converter employs a transformer to provide dc 

isolation between the input and output voltage which 

eliminates the dc path between the two. Isolated dc-dc 

converters use a switching transformer whose secondary is 

either diode-or synchronous rectified to produce a dc output 

voltage using an inductor capacitor output filter. This 

configuration has the advantage of producing multiple output 

voltages by adding secondary transformer windings. For 

higher input voltages (48V) transformer isolated converters 

are more viable 

II. LITERATURE SURVEY 

The dc-dc switching converters are the widely used circuits 

in electronics systems. They are usually used to obtain a 

stabilized output voltage from a given input DC voltage 

which is lower (buck) from that input voltage, or higher 

(boost) or generic (buck–boost) [1]. Most used technique to 

control switching power supplies is Pulse-width Modulation 

(PWM) [2]. The conventional PWM controlled power 

electronics circuits are modelled based on averaging 

technique and the system being controlled operates optimally 

only for a specific condition [3]-[4]. The linear controllers 

like P, PI, and PID do not offer a good large-signal transient 

(i.e. large-signal operating conditions) [4]-[5]. 

 Therefore, research has been performed for 

investigating non-linear controllers. The main advantages of 

these controllers are their ability to react immediately to a 

transient condition. The different types of non-linear analog 

controllers are: (a) hysteretic current-mode controllers, (b) 

hysteretic voltage-mode/V2 controllers, (c)slidingmode/ 

boundary controllers. Advantages of hysteretic control 

approach include simplicity in design and do not require 

feedback loop compensation circuit. M. Castilla [6]-[8] 

proposed voltage-mode hysteretic controllers for 

synchronous buck converter used for many applications. The 

analysis and design of a hysteretic PWM controller with 

improved transient response have been proposed for buck 

converter in 2004[9]. 

A. Research Approach 

The primary inspiration to utilize this method is that it serves 

to plan the controller on the mixture of the phase margin with 

bandwidth and gain margin with phase margin. It likewise 

serves to fuse the steady state performance. This technique 

likewise has the focal point of figuring the parameters by 

utilization of pen, paper and the calculator. it might be 

connected to the systems where the plants careful model is 

not known however a little learning of the plants bode 

response will bail us out of the issue.. 

B. Objective 

To plan a controller that fulfills PWM Controller The heart of 

a switching power supply is its switch control circuit 

(controller). One of the key objectives in designing a 

controller for the power converter is to obtain tight output 

voltage regulation under different line and load conditions 

[7]. Often, the control circuit is a negative-feedback control 

loop connected to the switch through a comparator and a 

Pulse Width Modulator (PWM). The switch control signal 

(PWM), controls the state (on or off) of the switch. This 

control circuit regulates the output voltage against changes in 

the load and the Input voltage. PWM is the method of choice 

to control modern power electronics circuits. The basic idea 

is to control the duty cycle of a switch such that a load sees a 

controllable average voltage. To achieve this, the switching 

frequency (repetition frequency for the PWM signal) is 

chosen high enough that the load cannot follow the individual 

switching events and they appear just a “blur” to the load, 

which reacts only to the average state of the switch. With 

pulse-width modulation control, the regulation of output 

voltage is achieved by varying the duty cycle of the switch, 

keeping the frequency of operation constant. Duty cycle 

refers to the ratio of the period for which the power 

semiconductor is kept ON to the cycle period. PID Controller 

a proportional–integral–derivative controller (PID controller) 

is a generic control loop feedback mechanism (controller) 

widely used in industrial control systems – a PID is the most 

commonly used feedback controller. A PID controller 

calculates an "error" value as the difference between a 

measured process variable and a desired set point. The 

controller attempts to minimize the error by adjusting the 

process control inputs. With the use of PI controller the output 

voltage of the buck converter set to a desired value. In this 

chapter we vary the value of P and I so that our desired output 

will be achieved. For this first we set the value of P=0, and 

then vary the value of I=0, 10, 20, 30, 40 and so on. Then 

change the value of P=3, and then vary the value of I=0, 10, 

20, 30, 40 and so on. Similar process will be repeated such 

that our desired value will not achieve. 

III. PROPOSED MODEL 

Buck Converter –The name “Buck Converter” presumably 

evolves from the fact that the input voltage is bucked/chopped 

or attenuated, in amplitude and a lower amplitude voltage 

appears at the output. A buck converter, or step-down voltage 

regulator, provides non-isolated, switch-mode dc-dc 

conversion with the advantages of simplicity and low cost. 

Figure 1 shows a simplified non-isolated buck converter that 

accepts a dc input and uses pulse-width modulation (PWM) 

of switching frequency to control the output of an internal 

power MOSFET., 

 The working principles of the these DC-DC 

converters can be explained as follows. In the buck 

mode,when the switch is on position 1, the DC source 

supplies power to the circuit which results an output 
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voltageacross the resistor. When the switch changes its 

position to 0, the energy stored in the inductor and 

capacitorwill discharge through the resistor. Appropriately 

controlling the switching position can maintain the output 

voltage at a desired level lower than the source. 

In the boost mode, when the switch is on position 1, the circuit 

is separated into two parts: on the left, 

the source is charging the inductor, meanwhile the capacitor 

on the right maintains the output voltage usingpreviously 

stored energy. When the switch changes its position to 0, both 

the DC source and energy storedin the inductor will supply 

power to the circuit on the right, hence boost the output 

voltage. Again, theoutput voltage can be maintain at desired 

level by controlling the switching sequence.Finally, for the 

buck-boost mode, switch positions 1 and 0 represents 

charging and discharging modesof the inductor. 

Appropriately controlling the switching sequence can result 

inoutput voltage higher or 

lower than the DC source. Since the inductor cannot change 

the direction of current, the output voltage isopposite to the 

DC source. These three modes of DC-DC converters have 

been uniformly implemented in the MATLAB/Simulink as 

show in Figure 1 

 
Fig. 1: Proposed Model 

 

IV. SIMULATION RESULT 

 
Fig. 2: Simulation Wave Voltage & Current Of DC-DC 

Converter 

 
Fig. 3: Simulation Wave of DC-DC Converter 50% Duty 

Cycle 

V. CONCLUSION 

DC-DC converters proselyte unregulated DC data voltage 

into controlled DC output voltage. Advanced digital control 

of DC-DC converters has a few preferences over simple 

analog control. The favorable circumstances incorporate 

higher resistance to ecological progressions, expanded 
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