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Abstract :  

 

In this research, in order to compare and contrast several prime converters, including the Buck-Boost Converter, that are 

integrated into the SEPIC-type PCSC architecture in order to synthesize Multiple-Input Converters (MICs). Under different 

operating situations, the research examines the MICs' performance parameters, including efficiency, voltage regulation, and 

transient responses. The effectiveness of using various prime converters with the SEPIC- type PCSC for MIC synthesis is 

investigated in detail through simulation and experimental validation. The results contribute to our knowledge and understanding 

of multi-input power conversion systems by clearing the concept on how to choose prime converters for different types of 

applications. "Charging and discharging the ESS efficiently and maximizing power extraction from the solar panels are both made 

possible by the converter's buck-boost characteristic. Depending on the ESS's charging status, three distinct modes of operation 

are described. The proposed converter's steady-state and dynamic behavior are examined thoroughly. In order to back up the 

analysis and the feasibility of the proposed converter, experimental results are provided. 
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I. INTRODUCTION 

These days, renewable energy sources such as wind and photovoltaic (PV) systems are receiving a lot of attention. These energy 

sources' main drawback is their irregularity, which prevents "the continuous delivery of power." Therefore, other supplemental 

natural resources and their capacity to supply constant electricity. Fuel cells (FC) and batteries, two further forms of alternative 

energy, are thus required [1]-[2]. For these hybridized systems to effectively manage the power from multiple sources, multi-input 

converters (MICs) are crucial. The efficiency, size, cost, and performance of MICs are superior to those of several separate 

converters. MICS reduce complexity and system costs while providing a simpler, more compact design [3]-[6]. 

To assess MICs, one must adhere to the requirements, limits, and assumptions stated. As stated in, a generic approach to MIC 

creation is proposed. Based on research into converter topologies, the synthesis technique (MICs) involves connecting an 

additional pulse voltage or current source to a converter [7]. The three potential topologies for the multi-input DC/DC converter 

suggested in the paper are depicted in Figure 1. In order to lower costs and improve system efficiency, it will recommend an 

updated flyback-forward topology-based three-port DC/DC converter for freestanding PV systems. Combined grid applications 

include street lighting and powering loads coupled to multi-input buck and boost converters. The multi-input boost-type converter 

described in integrates a bidirectional storage element port with two unidirectional input power ports into a single, cohesive 

construction [6]. In this design, there are only two power switches, and each of them has two duty cycles of its own. The capacity 

to increase action is a unique characteristic of the proposed converter and is especially useful for dc grid applications [11]. 

However, the interplay between the control structure and itself is the determining factor in choosing the storage element for a 

unified system. The proposed structure makes use of a total of two power switches, with two duty cycles per switch. Using 

multiple inputs and outputs (MIMO), a non-isolated DC/DC buck-boost converter is proposed . Any combination of input sources 

can be used to distribute the load power in the converter. In, this suggested MIC that uses a z-source converter as its foundation; 

however, the number of capacitors and inductors used is identical to that of a z-source converter with a single input [13]. Both the 

system's reliability and the utilization of renewable sources are improved by MICs. Here is the MIC block diagram: A few of the 

benefits of MICs are: 1) MICs keep the supply flowing, which makes the system more dependable, 2) With the use of MICs, a 

common load can be generated from multiple sources. 3) MICs overcome other converters in terms of efficiency, 4) The load can 

be powered by each source separately or all at once [14]. A single-load, double-input converter is the focus on the project. The 

micro-grid, energy storage systems, automobile, aircraft, and satellite sectors are some of the many uses for MICs (Double Input) 
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[17]. PSCs, or pulsing source cells, are a part of MICs. The two most popular forms of pulsing source cells used in the 

manufacturing of MICs are pulsating voltage source cells and pulsating current source cells [16]. 
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       Fig. 1.  Multi-Input Converter (MIC) 

 

1.1 BRIEF REVIEW OF BASIC PWM CONVERTER TOPOLOGIES 

Power electronics often make use of six basic PWM converters: buck, boost, buck-boost, Cuk, zeta, and single- ended primary 

inductance converter (SEPIC). There are often two or three distinct parts to a simple pulse width modulation (PWM) converter: 

the input (IP), the energy buffer (EBP), and the output (OP). There are no energy buffer in a buck or boost converter included in 

the topological diagrams of the six most fundamental PWM converters are their input sections, energy buffer sections, and 

output portions, energy storage systems, the automotive, aerospace and output portions marked. There  has been an energy buffer 

section when the inductor and capacitor are used. In Figure 2, the inductors and capacitors in the input section store energy 

throughout a switching cycle. Then, without losing any energy, the stored energy is transferred to the output section. 
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              Fig .2 . Three portions of a basic PWM converter 

During the operation, each inductor has a non-zero direct current flowing through it, and each capacitor has a non- zero direct   

current voltage across it. An inductor might be seen as a current buffer, while a capacitor might be seen as a voltage buffer. To 

make the PWM converter topologies easier to understand, Fig. 3 uses rectangular components to represent the voltage buffer or 

the current buffer.The DC-to-DC converter, SEPIC Converter credibly maintain an output voltage that is less than, equal to, or 

greater than the  input voltage, as shown in Fig. 5. To get the  output of a SEPIC Converter,  there must have to pay attention at 

its duty cycle. Fig. 3 shows that a SEPIC converter's most important characteristics are its buck, boost, and buck-boost converter 

capabilities.  

The SEPIC converter contains inductors and capacitor that plays a important role from converters, the voltage of one magnitude 

to another. SEPIC Converter is better than other converters in terms of efficiency and input current capabilities. It has low 

switching loss and little overshot. 

                                  

VS

+
_

M1

D1

Fig. 4. Buck- Boost PCSC

Lb

  

                                        

+

_

M1

D1

VS

Fig. 5. SEPIC -type PCSC

Cb

LS

Lb

 

1.2 GENERATION OF MICS WITH PCSCS 

      The following stages can also be used to outline the synthesis process of the MICs using PCSC. 

 

Step 1: Choose one of the PCSCs shown in Fig.5 

Step 2: In order to need a PWM converter with voltage buffers or a voltage sink, choose one of the six basic models. 

Step 3: After deciding on a prime PWM converter and PCSC, follow rules 1 and 2 to insert them. 

Step 4: Before inserting the PCSC, make sure it follows rule 3. Afterwards, the MIC's final version can be acquired. 
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  II. MODELLING AND ANALYSIS OF INTEGRATED SEPIC (PCSC)-BUCK BOOST CONVERTER 

The proposed SEPIC (PCSC) Buck Boost converter is a parallel combination of SEPIC (PCSC) with Buck Boost converter. 

Fig. 6 is circuit of SEPIC (PCSC) - Boost Converter: 

The circuit can operate in continuous or discontinuous inductor mode. The two-input SEPIC-Buck Boost converter for DC-

DC conversion which distributes the power through decoupled single-loops on for DC voltage DC source current regulation. 

(Fig 6). 

                                     Table 2.1: Operation  of switch and  diode 

    

 

 

 

 

 

 

Splitting the whole load demand 

between Vg1 and Vg2 is the 

converter's intended function. By 

utilizing the high voltage or primary 

source to provide the surplus load, the converter allows the Low Voltage Source (LVS) to operate at its maximum capacity. The 

SEPIC-Buck Boost converter relies on the duty ratio to function. 

    

L1,r1
C1,rc1

L3,r3

D1

RLC2,rc2

D2

L2,r2
vo

S2

Vg1

Vg2

S1

  
            Fig. 6. SEPIC Buck Boost Converter  

 

The two-input SEPIC (PCSC) - Buck Boost converter operates in 3 different modes during a single switching cycle. 

A.   Analysis of Mode 1  :( 0 < t <d1Ts ) 

During mode 1, switches S1 and S2 are activated while diodes D1 and D2 are deactivated as shown in Table 2.1. Inductors L1 and 

L2 are charging linearly from dc sources Vg1 and Vg2, while capacitor C1 is charging inductor L3 linearly. Capacitor C2 stabilizes 

the load voltage. Fig. 7 illustrates the switching pattern of this mode. 
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     Fig. 7. Equivalent diagram of Mode-1   

 

State space matrix of mode 1 is :- 

A1 =

[
 
 
 
 
 
 −

𝑟1

𝐿1
0 0 0 0

0 −𝑟2/𝐿2 0 0 0
0 0 −(𝑟𝐶1 + 𝑟3)/𝐿3 −1/𝐿3 0
0 0 1/𝐶1 0 0

0 0 0 0 −
1

𝐶2(𝑅𝐿+𝑟𝐶2)]
 
 
 
 
 
 

                                      (1) 

                                                                                          

The expression for mode-1's input matrix B1 is as follows: 

 

  Device Mode-1 Mode-2 Mode-3 

Switch 𝑆1 ON OFF OFF 

Switch 𝑆2 ON ON OFF 

Diode 𝐷1 OFF ON ON 

Diode 𝐷2 OFF OFF ON 
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B2 =

[
 
 
 
 
 

1

𝐿1
0

0
1

𝐿2

0 0
0 0
0 0]

 
 
 
 
 

                                                                                                      (2)                                                                      

Input current matrix P1 for mode-1 is:- 

𝑃1 = [
1 0 0 0 0
0 1 0 0 0

]                                                                                    (3) 

Output matrix E1 can be expressed as:- 

𝐸1 = [0 0 0 0
𝑅𝐿

𝑟𝐶2+𝑅𝐿
]                                                                            (4) 

Feed through matrix F1 for mode -1 is expressed as:- 

𝐹1 = [0]                                                                                                             (5) 

 

 B.    Analysis of Mode-2: (d1TS<t<TS(d2-d1)) 

 

 During mode-2, switch S1 is deactivated while switch S2, which is the sepic converter switch, is activated. Diode D1 is 

activated while diode D2 is deactivated according to Table 1, Inductor L1 current falls linearly, while inductor L2 current increases 

linearly. In this configuration, the SEPIC converter's buffer capacitor C1 receives the energy from the buck-boost converter's 

inductor. The transition pattern of this mode is seen in Fig.8 
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                          Fig. 8. Equivalent diagram of Mode-2 

 

State space matrix of mode-2:- 

𝐴2 =

[
 
 
 
 
 
 
 
 −

𝟏

𝑳𝟏
(𝒓𝟏 + 𝒓𝑪𝟏 +

𝑹𝑳𝒓𝑪𝟐

𝒓𝑳+𝒓𝑪𝟐
) 𝟎 −

𝟏

𝑳𝟏
−

𝟏

𝑳𝟏
(

𝑹𝑳

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟏

𝟎
(−𝒓𝟐)

𝑳𝟐
𝟎 𝟎 𝟎

𝟏

𝑳𝟑
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
) 𝟎 (𝒓𝟑 +

𝑹𝑳𝒓𝑪𝟐

(𝑹𝑳+𝒓𝑪𝟐)
)

𝟏

𝑳𝟑
𝟎 (

−𝑹𝑳

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟑

𝟏

𝑪𝟏
𝟎 𝟎 𝟎 𝟎

−𝑹𝑳

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐)
𝟎

𝑹𝑳

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐)
𝟎

−𝟏

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐) ]
 
 
 
 
 
 
 
 

                          (6) 

                                                                                                                                           

                                                                                   

The expression for mode-1's input matrix B2 is as follows: 

B2 =

[
 
 
 
 
 

1

𝐿1
0

0
1

𝐿2

0 0
0 0
0 0]

 
 
 
 
 

                                                                                                   (7) 

Input current matrix P2 for mode-2 is:-  

𝑃2 = [
1 0 0 0 0
0 1 0 0 0

]                                                                                  (8) 

Output matrix E2 can be expressed as:- 

𝐸2 = [
−𝑅𝐿𝑟𝐶2

𝑟𝐶2+𝑅𝐿
0

𝑅𝐿𝑟𝐶2

𝑟𝐶2+𝑅𝐿
0

𝑅𝐿

𝑟𝐶2+𝑅𝐿
]                                                          (9) 

Feed through matrix F1 for mode -2 is expressed as:- 

𝐹2 = [0]                                                                                                          (10) 

C.    Analysis of Mode-3: (Ts (d2-d1) <t<Ts) 

               For mode-3, see Table 1 for the configuration that turns off all switches (S1, S2) and turns on both diodes (D1, D2), As 

illustrated in Figure 9, this mode permits simultaneous power delivery to the load from both dc-sources.  
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                 Fig. 9. Equivalent diagram of Mode-3 

State space matrix of mode-3:- 

𝐴3       =  

[
 
 
 
 
 
 
 
 −

𝟏

𝑳𝟏
(𝒓𝟏 + 𝒓𝑪𝟏 +

𝑹𝑳𝒓𝑪𝟐

𝒓𝑳+𝒓𝑪𝟐
) (

−𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

(𝑳𝟏)
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

(𝑳𝟏)
−

𝟏

𝑳𝟏
(

𝑹𝑳

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟏

−
𝟏

𝑳𝟐
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
) − (𝒓𝟐 +

𝑹𝑳𝒓𝑪𝟐

(𝑹𝑳+𝒓𝑪𝟐)
)

𝟏

(𝑳𝟐)
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟐
𝟎 (

𝑹𝑳

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟐

𝟏

(𝑳𝟑)
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

(𝑳𝟑)
(

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
) − (𝒓𝟑 +

𝑹𝑳𝒓𝑪𝟐

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟑
𝟎 (

−𝑹𝑳

𝑹𝑳+𝒓𝑪𝟐
)

𝟏

𝑳𝟑

𝟏

𝑪𝟏
𝟎 𝟎 𝟎 𝟎

−𝑹𝑳

(𝑪𝟐)(𝑹𝑳+𝒓𝑪𝟐)

−𝑹𝑳

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐)

𝑹𝑳

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐)
𝟎

−𝟏

𝑪𝟐(𝑹𝑳+𝒓𝑪𝟐) ]
 
 
 
 
 
 
 
 

                    (11)       

The expression for mode-3's input matrix B3 is as follows: 

𝐵3 =

[
 
 
 
 
 

1

𝐿1
0

0 0
0 0
0 0
0 0]

 
 
 
 
 

                                                                                                               (12) 

Input current matrix P3 for mode-3 is:- 

𝑃3 = [
1 0 0 0 0
0 1 0 0 0

]                                                                                              (13) 

Output matrix E3 can be expressed as:- 

𝐸3 = [
−𝑅𝐿𝑟𝐶2

𝑟𝐶2+𝑅𝐿

−𝑅𝐿𝑟𝐶2

𝑟𝐶2+𝑅𝐿

𝑅𝐿𝑟𝐶2

𝑟𝐶2+𝑅𝐿
0

𝑅𝐿

𝑟𝐶2+𝑅𝐿
]                                                              (14) 

Feed through matrix F3 for mode -3 is expressed as:- 

𝐹3 = [0]                                                                                                                      (15) 

III.  VOLTAGE CONVERSION RATIO OF MIC 

By using the volt-sec balance concept to all of the inductors connected to the converter, in order to determine its voltage 

conversion ratio. Throughout a switching cycle, the voltage across all inductors is calculated in each mode. 
For inductor-L1 
Vg1d1+(Vg1+VC2-VC1)(d2-d1)+(Vg1+VC2-VC1)(1-d2) = 0                                              (16) 

 
For inductor-L2 
Vg2d1+Vg2(d2-d1)+VC2 (1-d2) = 0                                                                                  (17) 
 
For inductor-L3;                                   
-VC1d1 – VO(d2-d1) – VO(1-d2) = 0                                                                                (18) 

 
Solving above eq(16), (17), (18)  we get value of  VO;          

VO =[
 𝑽𝒈𝟏

(𝟏−𝒅𝟏)
−

𝑽𝒈𝟐𝒅 𝟐

(𝟏−𝒅𝟐)
]                                                                                            (19) 

The value of the output voltage consist of two major term and directly depends on the input voltages Vg1,Vg2 and duty ratio d1,d2 

of the two MOSFET switches". Equation (19) gives the formula for the load voltage. It is clear from this equation that the 

converter is providing boosting action with regard to source 1, and with respect to source2.Once again, the converter is simulating 

bucking. The magnitude of the input dc sources and the duty ratio of both switches determine the voltage gain expression of the 

MIC, as shown in Eq. (19). Therefore, the suggested converter is buck- boost active independent of the two dc inputs. 
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IV.  CONVERTER PECIFICATIONS 

For designing the converter in open loop simulation, there should be a specified value of the use parameters. The respective value 

of each parameter is mentioned below:  

                                                  Table 4.1 :  Converter specification 

 

 

 

 

 

 

 

 
                                                 

 

 

 

 

 

 

 

Table 4.2 :   Design expression and parameter valve 

 

 

 

 

 

 

 

 

 

 

 

 

V.  DISCRETE-TIME MODELLING OR MIC 

As far as simulations of switching power converters proceed, discrete-time modeling (DTM) stands out. A MIC's constant 

performance at a fixed switching frequency might be described using the DTM. It is simple to implement the digital compensator 

design in MATLAB after the discrete-time model is supplied. The technique computes the system dynamics quickly and 

consistently, making it an excellent  for modelling the periodic behaviour of MICs with constant-frequency switching. It will 

enable to create a discrete-time compensator and increase the accuracy of the model.The digital compensator design may be 

executed with ease, if the discrete- time model is made available. Two distinct pulse width modulation (PWM) techniques, 

trailing-edge modulation and leading-edge modulation, are commonly employed in switch mode DC-DC converters. 
In one switching cycle, dc-dc converters can operate in two or more modes, and their non-linear circuits are well-known. But 

since the circuit is linearly time invariant across all modes of operation, the state equation can be used to describe its behavior in 

the kth mode of operation, given by 

𝑡𝑘 ∈ [𝑘𝑇𝑠, (𝑛 + 𝑘)𝑇𝑠] {
ẋ = 𝐴𝑘𝑥 + 𝑏𝑘𝑢
𝑦 = 𝐸𝑘𝑥 + 𝐹𝑘𝑢

 

Where A∈ 𝑅𝑁×𝑁,𝐵𝐾 ∈ 𝑅𝑁×1, 𝐸𝐾 ∈ 𝑅1×𝑁 , 𝑎𝑛𝑑 𝐹 ∈ 𝑅, ′𝑥 "u" represents the excitation vector and 'y' represents the output vector; 

such vector often indicates the number of energy storage elements, including inductor currents and capacitor voltages, and it has 'N' 

states. Using the state-space averaging method is one approach to obtaining the state equation: 

[𝑋̇] = [(𝐴1 − 𝐴2)𝑑1 + (𝐴2 − 𝐴3)𝑑2 + 𝐴3][𝑋] 

      +[(B1 − 𝐵2)𝑑1 + (𝐵2 − 𝐵3)𝑑2 + 𝐵3][𝑈]                         (20) 

Including perturbations and simplifying for the small-signal model given by: 

Design parameter Expression Value of Parameters 

L 1 𝑉𝑔1 ∗ 𝑑1

𝑓𝑠 ∗ (𝛥𝑖𝐿1)
 

500 µH 

L 2 𝑉𝑔2 ∗ 𝑑1

𝑓𝑠 ∗ 𝛥𝑖𝐿2
 

312 µH 

L 3 𝑣0 ∗ (1 − 𝑑1)

𝑓𝑠 ∗ (𝛥𝑖𝐿3)
 

100 µH 

C 1 𝑖𝐿3 ∗ 𝑑1

𝑓𝑠 ∗ (𝛥𝑣𝑐1)
 

27 µF 

C 2 𝑖0 ∗ 𝑑1

𝑓𝑠 ∗ (𝛥𝑣𝑐2)
 

60 µF 

Parameters Numerical Value 

Power rating P ≈ 177  W 

DC Load voltage VO = 48  V 

DC source voltage 𝑉𝑔1
1

=36  V, 𝑉𝑔2=24  V 

Ripple current ≤ 10% 
 

Ripple voltage ≤ 5% 

Switching frequency 50  kHz 
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                                           Fig. 10.  Waveforms for trailing – edge OFF-Time sampling 

 

𝑋̇ + 𝑥̂ = [(𝐴1 − 𝐴2)(𝑑1 + 𝑑1̂) + (𝐴2 − 𝐴3)(𝑑2 + 𝑑2̂) + 𝐴3][𝑋 + 𝑥̂]+[(B1 − 𝐵2)(𝑑1 + 𝑑1̂) + (𝐵2 − 𝐵3)(𝑑2 + 𝑑2̂) + 𝐵3][𝑈]                                                                                                                                                                                            

𝑥̂= A 𝑥 ̂ B 𝑢̂  𝑘1 𝑑̂  𝑘2 𝑑̂                                                                                                                     (21) 

where k1 (A1-A2)X(B1-B2)U k2 (A2-A3)X(B2-B3)U. 

The change in the duty ratio is represented as an impulse function: 

𝑑̂ = ∑ (𝑛 − 1)𝑇𝑠𝛿[𝑡 − ((𝑛 − 1)𝑇𝑠 + 𝑡𝑑)]

∞

−∞

 

In trailing-edge modulation, the pulse width modulation (PWM) signal is turned on at the beginning of the clock signal and turned 

off at the intersection of the error signal and the ramp waveform. The term "trailing-edge OFF-time modulation" describes a 

method of signal sampling that occurs at the exact moment when both switches are turned off. There is a one- period analysis that 

begins at the sampling instant and continues for nTs, following a sample interval of (n-1)Ts. 

 

𝐈𝐧𝐭𝐞𝐫𝐯𝐚𝐥 𝟏: (𝑛 − 1)𝑇𝑠 < 𝑡 <  [(𝑛 − 1)𝑇𝑠 + 𝑡𝑑 − 𝑑1𝑇𝑠]                                                              
There is no variation in duty ratios throughout this time: 

  𝑑̂1 = 0, 𝑑2̂ = 0, 𝑢̂ = 0  

Output of 1𝑠𝑡𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 after solving equation is 

𝑥̂[(𝑛 − 1)𝑇𝑠 + 𝑡𝑑 − 𝑑1𝑇𝑠] = 𝑒
𝐴3(𝑡𝑑−𝑑1𝑇𝑠

)
. 𝑥̂[(𝑛 − 1)𝑇𝑠]                                    (22) 

Interval -2: [(n-1)𝑇𝑠+𝑡𝑑 − 𝑑1𝑇𝑠]< t <[(n-1)𝑇𝑠 + 𝑡𝑑] 
In this interval, there is no change or perturbation in duty ratios, therefore  

𝑑̂1 = 0, 𝑑2̂ = 0, 𝑢̂ = 0  

Output of 2𝑛𝑑interval after solving equation is  

𝑥̂[(𝑛 − 1)𝑇𝑠 + 𝑡𝑑] = 𝑒𝐴1𝑑1𝑇𝑠 ∗ 𝑒𝐴3(𝑡𝑑−𝑑1𝑇𝑠) ∗ 𝑥̂[(𝑛 − 1)𝑇𝑠]                               (23) 

Interval -3: [(n-1)𝑇𝑠+𝑡𝑑]< t <[(n-1)𝑇𝑠 + 𝑡𝑑 + (𝑑2 − 𝑑1)𝑇𝑠] 
During this interval there is a possibility to have variations in duty ratio and therefore 

𝑑̂1 ≠ 0, 𝑑2̂ = 0, 𝑢̂ = 0  

Output of 3𝑟𝑑 interval after solving equation  

𝑥̂[(𝑛 − 1)𝑇𝑠 + 𝑡𝑑 + (𝑑2 − 𝑑1)𝑇𝑠] = 𝑒𝐴1𝑑1𝑇𝑠𝑒𝐴3(𝑡𝑑−𝑑1𝑇𝑠)𝑒𝐴2(𝑑2−𝑑1)𝑇𝑠𝑥̂[(𝑛 − 1)𝑇𝑠] + 𝑘1𝑇𝑠𝑑1̂(𝑛 − 1)𝑒𝐴2(𝑑2−𝑑1)𝑇𝑠      (24)   

                                                                 

Interval -4: [(n-1)𝑇𝑠+𝑡𝑑 + (𝑑2 − 𝑑1)𝑇𝑠]< t <[n𝑇𝑠] 
During this phase, there is a chance of fluctuations in duty ratios, and therefore 

𝑑̂2 ≠ 0, 𝑑1̂ = 0, 𝑢̂ = 0 
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Output of 4𝑡ℎ interval after solving equation 

𝜑 = 𝑒𝐴𝑇𝑠  

𝛾1 = 𝑘1𝑇𝑠𝑒
[𝐴1(𝑑2−𝑑1)𝑇𝑠+𝐴2(𝑇𝑠−𝑡𝑑−𝑑1𝑇𝑠)]  

𝛾2 = 𝑘2𝑇𝑠𝑒
𝐴3[𝑇𝑠−𝑡𝑑−𝑑2𝑇𝑠+𝑑1𝑇𝑠]                                                                          (25) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                Fig. 11. Pole –zero diagram 

A pole-zero plot shows the location in the complex plane of the poles and zeros of the transfer function of a dynamic system, such 

as a controller, compensator, sensor, equalizer, filter, or communications channel.The stability study of the converter can be 

completed after the transfer function of the plot and controller are determined (Fig.11.). displays the converter's pole-zero map, 

where every pole and zero is located inside a unit circle, producing a stable closed-loop structure. 

 

VI.  RESULTS 

 In the paper, the accuracy of the discrete-time models created for multi-state converters is verified through experimental and 

computational analysis of a two-input buck-boost dc-dc converter." By observing the converter's open-loop performance, it might  

deduce that the load requirement is satisfied even when source- 2 is disconnected from the load. By source-1 with a load current 

of 3.67 A. At 48 volts, the load voltage become constant. 
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VII. CONCLUSION 

The attention to MIC’s synthesis using the Pulse Controlled Switching Converter (PCSC) and the SEPIC Buck Boost topology in 

this paper. Our analysis of the merits, demerits, and potential uses of this method is comprehensive. It began by conducting 

extensive testing and evaluations to demonstrate that the proposed converter could effectively synthesis microphone signals with 

higher quality and reduced noise. By integrating the SEPIC Buck Boost design with PCSC control mechanisms, though it might be 

able to precisely regulate voltage and current, resulting in significantly improved signal quality compared to traditional synthesis 

methods. By comparing it to other converter topologies, it might be able to prove that the SEPIC Buck Boost MIC’s Synthesized 

PCSC Converter was effective, flexible, and plastic. The converter is a versatile choice for many MIC’s synthesis tasks due to its 

ability to seamlessly transition between boost and buck modes without performance degradation. 

In conclusion, in order to clear the concept on critical new questions regarding the design, implementation, and evaluation of MIC’s 

synthesis systems based on PCSC control and the SEPIC Buck Boost topology. The proposed converter has several potential 

applications in numerous domains, such as audio processing and telecommunications, thanks to its improved signal quality, 

efficiency, and adaptability. 
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