
Indonesian Journal of Electrical Engineering and Informatics (IJEEI) 

Vol. 9, No. 4, December 2021, pp. 973~982 

ISSN: 2089-3272, DOI: 10.52549/ijeei.v9i4.3521  973 

Journal homepage: http://section.iaesonline.com/index.php/IJEEI/index 

A Comprehensive Study of Capacitive Loaded Resonant 

Converter Topologies for Charging Applications 

Geethanjali Pandeswara1, Naresh Pasula2

1,2 Department of Electrical and Electronics Engineering , VNR Vignana Jyothi Institite of Engineering and Technology, 
JNTU-Hyderabad, Telangana, India. 

Article Info ABSTRACT 

Article history: 

Received Nov 15, 2021 

Revised Dec 20, 2021 

Accepted Dec 22, 2021 

Resonant converters (RCs) are perceiving global interests of the research 

community for its eminent contribution in design of many industrial and 

commercial applications. Rich literature and well-established technology is 

available to define the role of RCs in such applications where the load is 

predominantly passive and resistive. However in applications like charging, 

the nature of load is often interpreted as capacitive and the knowledge on how 

a RC reciprocates to such variable, non linear load is limited. Motivated by 

this, the paper investigates about 25 capacitive loaded resonant structures and 

each of them is thoroughly analyzed to evaluate various key parameters like 

the output current, peak input current,  and current gain. A comparative study 

is done to categorize and organize these topologies in regard to each of the said 

parameters.  This provides a quick overview of various resonant converter 

topologies and helps designers to choose a structure that may fit their 

application. To this base knowledge, the study is further narrowed down to 

find suitable topology for charging application and accordingly proposed a 

novel fourth-order RC topology called LA7. A hardware prototype was built 

to compare and validate the simulated and measured performances.  
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1. INTRODUCTION

Storage based power system is becoming an indispensable technology to ensure sustained power 

supply to residential and commercial load round the clock. High density energy storage elements such as 

batteries, fuel cells and ultra-capacitors can fulfil the requirement by storing large amount of power in the form 

of chemical energy. However a dedicated and compatible power supply is needed to charge such high energy 

storage devices. Resonant power conversion is found to be one of the potential technologies in the development 

of such power supplies. 

1.1. Motivation 

Resonant converter (RC) is an electrical network comprising of two or more reactive elements which 

resonate at a specific frequency (usually a high frequency). Due to the natural resonance wave forms at higher 

frequency, RCs have the inherent advantages like depressing switching & conduction losses [1], mitigating 

conducted noise [2], suppressing electromagnetic interference [3]. These features contribute to increased 

efficiency and slash the need for heavy filtering requirements, complex commutation and snubber circuits. 

Owing to these benefits, they are admired in many practical applications like pulsed power [4], charging [5], 

automotive LED drivers [6], renewable energy integration [7] and other vehicular systems [8]-[9]. In spite of 



                ISSN: 2089-3272 

IJEEI, Vol.9, No. 4, December 2021:  973 - 982 

974 

the excellent compatibility noticed with both resistive and reactive loads, RCs are widely demonstrated for 

industrial applications bearing resistive load [10]-[12] and a limited resource is available [13]-[14] to study the 

exact dynamics when feeding a capacitive load. Thus, exploring various capacitive loaded RC (CLRC) 

topologies form the first objective and scope of paper. 

 

1.2. Overview on charging technologies 

Constant Current (CC) and Constant Voltage (CV) are the two popular methods of charging. 

Screening from a technical perspective, CC method is preferred over CV method of charging for its ability to 

sustain linearity, limit inrush current, reduce losses, improve efficiency and refrain the use of oversized thermal 

management system. Op–Amp [15], CMOS [16] and dual bridge [17] based power supplies are already 

suggested to provide constant current. However they are limited to low power ratings, do not facilitate soft 

switching, remain un-optimized and are less efficient. Resonant converter has the potential to overcome these 

difficulties and so, it is considered as an attractive alternative to provide constant current.  

RCs are available in multi element structures arranged in multiple topologies and the characteristic of 

resonant converter differs with topology. For this reason, selection of topology is specific to the application. 

For instance, a two element series RC topology has good control over its gain and regulation. Therefore it is 

recommended for DC-DC converter & LED driver application [18]. Another two element RC called the parallel 

resonant converter (PRC) offers high impedance at resonant frequency and so it is suggested for induction 

heating application [19]. Similar overview of other series-parallel RCs in three and four element forms is 

presented in [20] and [21]. It is evident that, identifying the characteristics of a RC is an essential prerequisite 

in selecting a topology for specific application. Hence a general study is done to judge the ability of resonant 

converters based on few technical attributes like   

i. Reducing the magnitude of  current flowing  through inverter feeding the RC 

ii. High current gain 

iii. Ability to deliver rated current  

Reducing current through inverter will minimize stress on inverter switches, subsidize the conduction 

loss, lowers the switch rating, cut down the heat sink requirement and eventually improves the inverter 

performance. Also, higher the amount of current pumped in to the capacitor, lower will be the charging time. 

Thus, high current gain will be of paramount importance while reducing the time of charging [22]-[24]. 

Delivering the charging current close to the design is an indication of low circulating currents resulted from 

topological abnormalities and is an essential quality to improve the performance of CC charger. Hence 

categorizing the CLRCs on basis of these parameters is considered as other scope of paper. 

  It is claimed that higher order RC topologies has the capability to reduce peak resonant current [25]-

[26], fast steady state response [27], suppress voltage stress [28], sharp control and effective use of parasitic 

components. Hence the paper focused only the higher order RC topologies as shown in Fig.1 [29]. Various 

mathematical techniques are being suggested [30] to simplify the job of analyzing these complex structured 

higher order RC topologies. As the paper is determined to find a suitable topology for CC charging application, 

identifying a suitable higher-order CLRC for CC charging will be the extended scope of work. At a glance, the 

scope and objectives of the paper are summarized below:  

a. Exploring various capacitive loaded RC topologies as shown in Fig. 1 

b. Categorizing the CLRCs based on some distinctive performances (like the ability to deliver 

maximum current, to minimize peak current, current gain). 

c. Recommending a higher order CLRC topology (LA7) for CC charging application. 

First section of the paper defines the problem statement and introduces various RC topologies. Second 

section presents the mathematical modeling & overview of listed topologies and recommends a specific 

topology for charging applications. Third section verifies the claims and findings by simulation, while section 

4 validated the same through hardware prototype. Fifth section concludes and summarizes entire work 

presented in the paper. 
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                                   Figure 1. Capacitive loaded resonant converter topologies proposed in study 

 

 

2. MATHEMATICAL MODELLING 

 This section proposes a mathematical method to model a capacitive loaded resonant converter. To 

demonstrate with, LA7 topology from LS1 ladder structure is chosen (on a random basis) and expressions for 

certain key parameters are derived in both reactance and element form. LA7 topology in its reactance and 

element form are shown in Fig 2(a) and 2(b). X1,X2,X3 and X4 are branch reactance corresponding to resonant 

capacitor C1  and  inductors L3,L1,L2 of LA7 topology. Following notation is adhered in modeling the RC. 

V1, V2 = RMS voltage at Input and output of RC Respectively. 

I1 = RMS Current flowing in to RC or  Source current . 

I2 =RMS Current at output of RC or AC equivalent of load Current (A) 

Z = Load impedance at Resonant Converter (Ω). 

M = Voltage Gain =  
V2

V1
  , H = Current Gain = 

I2

I1
,   ω0= Resonant Frequency (rad/sec).               

X1 X2

X
3

X
4
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ZV
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V
2 V
1 V

2

I1 I2
I1 I2

(b)(a)

L1

C1

                 

       Figure 2. (a) Reactance form of LA7 topology (b) Element form of LA7 topology 

i. Condition to deliver constant current :  Transmission line parameters (A,B,C.D) for the  ladder structured 

topology shown in fig 2(a) are   

 

         A = 1 +
X1

X3
 , B =

X1X2+X2X3+X3X1

X3
, C =

X1+X3+X4

X3X4
; D = −

[X1X2+X2X3+X3X1+X4(X2+X3)]  

X3X4
 

Where X1 =
1

SC1

, X2 = SL3, X3 = SL1 & X4 = SL2 

      Condition to deliver load independent constant current (LICC) is achieved when A=D=0 and BC=1. Under 

such condition, reactance of LA7 topology should be designed such that  

     X1 = −X3 and X4 =
X3

1−
X2
X1

                                                         ….. (1) 

ii. Resonant Frequency(ωo): To satisfy the design criteria mentioned in equation(1) , relation between     

resonant frequency and resonant elements should be 

  𝜔0
2 =

1

𝐿1𝐶1
  𝑎𝑛𝑑 𝐿1 = 𝐿3 = 2𝐿2                                                                 ….. (2) 

     Expression for current flowing in to capacitor is ic = C
dVC

dt
. Hence the reactance (Z) offered by capacitor is 

proportional to charging time (t) and is given as  Z =
VC

ic
=

t

C
. 
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iii. Voltage Gain (M): Expression for voltage gain of LA7 topology in reactance and element form is obtained 

by applying various circuit analysis techniques and is as followed : 

   M =
tX3

[X1X2+X2X3+X3X1]C+t(X1+X3)
=

t

X1C
@LICC and M =

S2(tL1C1)

S3(L1L3C1C)+S2(tL1C1)+SC(L1+L3)+t
  (3)                  

iv. Current Gain(H): Expression for H of LA7 topology in reactance and element form are    

   H =
X3X4C

[X1X3+X2X4+X3X4]C+t(X4)
=

X3C

t
@LICC  and  H =

S2(CL1C1)

S2(L1C1C)+S(tC1)+C
      (4)                         

v.    Load Current (I2): Expression for load current can be derived from voltage gain and is as followed     

   I2 =
MV1

Z
=

V1X3C

[X1X2+X2X3+X3X1 ]C+t(X1+X3)
=

V1

X1
@LICC  and I2 =

S2V1(L1C1C)

S3(L1L3C1C)+S2(tL1C1)+SC(L1+L3)+t
   (5) 

                                                                                                                          

vi. Source Current (I1): Expression for source current  may be derived from current gain and is  as followed 

        I1 =
V1[X1X3+X2X4+X3X4+(t C)⁄ (X4)]

[X1X2+X2X3+X3X1+(t C)⁄ (X1+X3)]X4
=

tV1

X1X3C
@LICC,and  I1 =

V1[S2(L1C1C)+S(tC1)+C]

S3(L1L3C1C)+S2(tL1C1)+SC(L1+L3)+t
          (6) 

Similar analysis is done to find expression for all time dependent parameters (load current, source current, 

voltage gain and current gain) of other topologies. Summary of governing equations is presented in Table1. 

 

Table 1. Parameter Summary of CLRC Structures 

 

Parameter Nominal  T   Structure Nominal  ∏   Structure 

LICC X1 = X2 = −X3 X1 = X2 = −X3 

Voltage 

Gain 

M =
V2 

V1

=
X3

[X1X2 + X2X3 + X3X1]C + t(X1 + X3)

=
t

X2C
 @LICC 

M =
tX2

X2X3C + t(X2 + X3)
=

t

X3C
@LICC 

Current 
Gain 

H =
I2

I1

=
X3

X2 + X3 + (t C⁄ )
=

XCC

t
@LICC H =

X1X2

X1X2 + X2X3 + (t C⁄ )(X1 + X2 + X3)
=

CX2

t
@LICC 

Load 

Current 

I2 =
V1X3

X1X2 + X2X3 + X3X1 + (t C⁄ )(X1 + X3)

=
V1

X2

 @LICC 

I2 =
X2V1

X2X3 + (t C⁄ )(X2 + X3)
=

V1

X3

@LICC 

Source 

Current 

I1 =
I2

H

=
V1(X2 + X3 + (t C⁄ ))

X1X2 + X2X3 + X3X1 + (t C⁄ )(X1 + X3)

=
V1t

X2X3C
 @ LICC 

I1 =
V1[X1X2 + X2X3 + (t C⁄ )(X1 + X2 + X3)]

X1[X2X3 + (t C⁄ )(X2 + X3)
=

tV1

X1X3 C
@LICC 

Parameter Ladder Structure-LS2 Branch Type Structure 

LICC  X2 = −X 3  and X4 =
X2X3

X2 − X1

 

XA= XB= -(XC+X3) 

Where  XA =
X1X4

X1 + X2 + X4

 ;       XB =
X2X4

X1 + X2 + X4

  and 

XC =
X1X2

X1 + X2 + X4

   . 

Voltage 

Gain 

M =
tX3

[X2
2 + 2X2X3 + X3X1]C + t(X2 + X3)

=
t

X2C
@LICC 

M =
t(XC + X3)

[XAXB + XB(XC + X3) + XA(XC + X3)]C + t(XA + XC + X3)
 

=
t

XBC
@LICC 

Current 
Gain 

H =
X3

X2 + X3 + (t C⁄ )
=

X3C

t
@LICC H =

XC + X3

XB + XC + X3 + (t C⁄ )
=

X3C

t
@LICC 

Load 

Current 
I2 =

V1X3C

CX2
2 + 2X2X3C + t(X2 + X3)

=
V1

X2

@LICC 

 

I2 =
V1(XC + X3)C

[XAXB + XB(XC + X3) + XA(XC + X3)]C + t(XA + XC + X3)
 

=
V1

XB

@LICC 

Source 

Current 

 

I1 =
V1(X2 + X3 + (t C⁄ ))

X2
2 + 2X2X3 + (t C⁄ )(X2 + X3)

=
tV1

X2X3C
@LICC 

 

I1

=
V1(XB + XC + X3 + (t C⁄ ))

XAXB + XB(XC + X3) + XA(XC + X3) + (t C⁄ )(XA + XC + X3)
 

 

=
V1t

XBXCC
@LICC 
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3. DESIGN AND MODEL VERIFICATION 

      With the readily available mathematical model in section 2, this section now proceeds to build a three 

stage constant current charging setup. Fig 3 below presents the basic block diagram of charger.  

 

 

 

 

 

 

                                                      Figure 3. Block diagram of proposed CC Charger. 

 The H-Bridge inverter at stage 1 converts DC to high frequency (square wave) AC. RC at stage 2 

extracts the fundamental of the square wave and is responsible for facilitating constant current at load. Output 

rectifier at stage3 converts the high frequency AC back to DC and charges the load capacitor. Investigating a 

suitable RC topology for this purpose is the immediate objective of paper. Following methodology was framed 

to accomplish this. 

i. All the 25 CLRCs listed in Fig1 are designed to a common specification. 

ii. Simulink model is built in MATLAB to verify the design.  

iii. Effectiveness of topologies is judged by accounting few performance parameters like M, H, I2, 

I1, etc and finally, a best topology for charging application is recommended. 

iv. Findings are verified with a hardware prototype. 

 To start with, all the 25 CLRCs are designed to a common criterion of delivering 100mA constant 

current to load.  As it is highly difficult to show the analysis of all considered topologies, a general design 

procedure is demonstrated for the same LA7 topology. The complete schematic of CC charger using LA7 

topology is presented in Fig4.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                 Figure 4. Schematic of CC Charger using LA7 Topology 

 

 Notations, specifications, design procedure, theoretical calculations, simulation results of developed 

of CC charger is given in following subsections. 

3.1 Notation and Specifications 

I0       = Average Load Current/Charging Current=100mA 

t      = Charging time =50ms 

CL   = DC load capacitor = 47µF 

fr     = Resonant Frequency =25 kHz 

VDC   = DC Source Voltage =25V  

IDC    =  DC Source current. 

3.2 Design Procedure and Theoretical Values 

V0= Average Load Voltage = tI0 C⁄  =106.38v 

I2 = RMS Load current =   Form Factor*I0     =1.11*100m=111mA 

ωo = Angular Resonant frequency  =  2πfr  = 157 rad/s 

V1= RMS of fundamental voltage at RC = 
 2√2 VDC

π
=22.5V                                                                       

+

DC 
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C = Capacitor referred to AC side of rectifier = 
π2CL

8
= 58µF                                                                          

Substituting I2 and V1 in equation (5) gives L1 = 1.29mH 

Substituting L1 in equation (2) will give magnitude of other resonant components and reactance as 

followed. 

           L1=L3=1.29mH => X2=X3= 202.63j Ω, L2=0.645mH => X4 =101.31j Ω, C1=31.4ŋF => X1 = -202.63j Ω 

          From equation (3) - (6)  M = Voltage gain =
t

X1C
= 4.255,   

                                                             H = Current gain =
X3C

t
= 0.2351 ,                                       

                                                      I1 = RMS Source Current =
tV1

X1X3C
= 472.1mA 

3.3 Verification by Simulation  

  To verify the design, a MATLAB Simulink model is developed for the schematic shown in fig4 with 

the specifications already discussed. Alternately, plotting the time response for parameters mentioned in 

equations (3)-(6) using MATLAB coding offer a two step verification of proposed model. Results obtained by 

MATLAB Simulink and coding are presented in Fig 5 and Fig 6. 

                                                               
                                                       (a)                                                                               (b) 

                                                         
                                                                                              (c) 

Figure 5. MATLAB Simulink output of CC Charger with LA7 topology (a) Charging profile, (b) Source 

current, (c) Voltage gain 

 

  
                                      (a)                                                                                   (b)              

 
                                           (c)                                                                                       (d)                    

Figure 6.MATLAB Coding output of CC Charger with LA7 topology (a) Charging profile, (b) Load and 

Source current, (c) Gain, (d) Verifying Load Autonomy 

H @t=50ms =(1.11*0.0973)/0.609=0.177 
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 Fig 5(a) and 6(a) show that current pumped into the capacitor is constant and so a linearly increasing 

voltage profile is achieved. This verifies the basic functionality of CC Charger. Equation(6) claim that the 

current drawn by the resonant converter is proportional to the charging time. A growing pattern noticed in 

source current of Fig 5(b) and Fig 6(b) confirms the same. Gains observed from Fig 5(c) and 6(c) are in close 

agreement to the theoretical values. It is evident from Fig 6(d) that same charging current is delivered even if 

load capacitor is raised to 107 times. This validates the load autonomy, methodology and design procedure. 

With this motivation, the CC Charger is developed to chosen specifications using all the proposed topologies. 

Theoretical value of all the key parameters along with simulation results obtained by MATLAB coding and 

Simulink are consolidated in Table 2.  

Table 2. Parameter Summary of All Topologies 

S.No  Topology  

V0(V)  I0(mA)  I2(mA)  I1_Peak (A) I1_RMS (mA) M  H  

Theoretical  

106.38 

Theoretical  

100mA  

Theoretical  

111mA  

Theoretical  

0.6677 

Theoretical  

472.1mA  

Theoretical  

4.255 

Theoretical  

0.2351 

Simulink  coding  Simulink  coding  Simulink  coding  Simulink  coding  Simulink  coding  Simulink  coding  Simulink  coding  

1 T1  98.2 106.4 92.31 99.98 102.5 111 0.615 0.6675 434.8 472 3.99 4.253 0.2357 0.2351 

2 T2  102.9 106.4 96.72 99.98 107.4 111 0.664 0.6675 469.5 472 4.18 4.253 0.227 0.2351 

3 T3  98.85 106.4 92.92 99.98 103.1 111 0.617 0.6675 436.28 472 4.018 4.253 0.236 0.2351 

4 T4  96.57 106.4 90.77 100 100.8 111 0.55 0.6682 388.9 472.5 3.928 4.255 0.259 0.235 

5 T5  101.4 106.4 95.31 100 105.8 111 0.585 0.6682 413.65 472.5 4.12 4.256 0.2557 0.235 

6 T6  96.34 106.4 90.56 99.98 100.5 111 0.598 0.6675 422.84 472 3.92 4.253 0.2376 0.2351 

7 T7  91.28 106.4 85.8 99.98 95.24 111 0.528 0.6675 373.35 472 3.72 4.253 0.255 0.2351 

8 T8  100 106.4 94.03 100 104.4 111 0.653 0.6682 461.74 472.5 4.06 4.255 0.226 0.235 

9 T9  99.44 106.3 93.47 99.92 103.8 110.9 0.722 0.6668 510.53 471.5 4.04 4.251 0.203 0.2352 

10 P1  87.88 106.4 82.6 100 91.69 111 0.555 0.6682 392.44 472.5 3.516 4.256 0.233 0.235 

11 P2  87.88 106.4 82.6 100 91.69 111 0.466 0.6682 329.51 472.5 3.514 4.256 0.278 0.235 

12 P3  91.83 106.4 86.32 100 95.81 111 0.51 0.6682 360.62 472.5 3.673 4.255 0.265 0.235 

13 P4  87.88 106.4 82.6 100 91.69 111 0.826 0.6682 584.07 472.5 3.516 4.256 0.156 0.235 

14 P5  85.62 106.4 80.48 100 89.34 111 0.609 0.6682 430.62 472.5 3.424 4.255 0.207 0.235 

15 P6  87.54 106.5 82.29 100.1 91.34 111.1 0.553 0.6689 391.03 473 3.501 4.258 0.233 0.2349 

16 P7  97.43 106.3 91.58 99.92 101.7 110.9 0.742 0.6668 524.67 471.5 3.897 4.251 0.193 0.2352 

17 LA1  94.85 106.4 89.16 100 98.96 111 0.535 0.6676 378.3 472.1 3.836 4.254 0.261 0.2351 

18 LA2  93.04 106.5 87.46 100.1 97.08 111.1 0.508 0.6682 359.21 472.5 3.788 4.258 0.27 0.2351 

19 LA3  102.4 106.3 96.23 99.92 106.8 110.9 0.96 0.6675 678.82 472 4.16 4.251 0.157 0.235 

20 LA4  95.75 106.4 90.01 99.98 99.91 111 0.627 0.6675 443.35 472 3.896 4.253 0.225 0.2351 

21 LA5  90.79 106.5 85.34 100.1 94.73 111.1 0.71 0.6682 502.04 472.5 3.696 4.258 0.188 0.2351 

22 LA6  85.04 106.4 79.94 99.98 88.73 111 0.487 0.6675 344.36 472 3.468 4.253 0.257 0.2351 

23 LA7  103.5 106.3 97.28 99.92 108 110.9 0.862 0.6671 609.52 471.7 4.204 4.251 0.177 0.2351 

24 LA8  91.65 106.4 86.15 100 95.63 111 0.618 0.6682 436.99 472.5 3.728 4.256 0.218 0.235 

25 BT1  100.8 106.3 94.76 99.92 105.2 110.9 0.68 0.6668 480.83 471.5 4.096 4.251 0.218 0.2352 

 

 Though all the topologies are designed to same specifications, a practical model tend to observe a 

marginal deviation from the design because of various topological influences like, circulating currents, mutual 

induction, parasitic effects resulted from geometrical arrangement, etc. Hence the degree of co-ordination 

between the theoretical and simulated parameter values differed with topology.  

 It is observed that P2 has the ability to drive minimum current through inverter switches and so it is 

recommended for applications where rating of switch and heat sink requirement should be minimum. LA7 and 

P2 topologies have maximum voltage and current gain respectively. Thus they are recommended for high gain 

converters and induction heating applications. A fast charging circuitry requires non-lossy topology which can 

effectively transfer current to load. It is seen that LA7 delivers maximum load current and so it considered as 

best fit for charging purpose.  

 

 

4. EXPERIMENTAL VALIDATION AND RESULT ANALYSIS 

 Section 3 of paper concluded that LA7 topology is best choice for charging application. Hence a 

hardware prototype is built to validate the claim and verify the theoretical & simulated performances 

obtained so far. Complete hardware set up of CC charger comprising of the digital control unit, H-Bridge 

inverter, LA7 RC, Diode bridge rectifier, etc is shown in Fig 7.  
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                             Figure 7. Hardware prototype of CC Charger with LA7 topology 

 The digital control circuit consists of MSP430G2553 Texas launch pad to generate the timing 

reference for KA3525 PWM controller IC. To match the GATE charge requirements of IRF840 MOSFET 

switches in inverter, the control signals generated by PWM IC is boosted using HCPLA3120 gate drive 

optocoupler. Constrained by market availability, the 31.4nF resonant capacitor is replaced by 33nF capacitor. 

To maintain the resonant frequency at 25 kHz, three inductors of LA7 RC are revised to 1.23mH, 1.23mH and 

2.46mH. To reduce the hysteresis losses at high frequency of operation, EE4220 ferrite core is chosen to wind 

the inductor. RHRP30120 hyper fast recovery diode with recovery time <65ns is used to build the diode bridge 

rectifier. A 400V electrolytic capacitor in multiples of 80µF is considered as load capacitor. Charging voltage 

and source current (I11, I12, I13)   for different load capacitors captured by the dual channel oscilloscope for a 

common DC input voltage (VDC) 0f 3.5 V is shown in Fig8.  

 

         
 

                                   

Figure 8. Experimental results of CC Charger for Load Capacitor of (a) CL1 = 80µF, (b) CL2 = 160µF, (c) 

CL3 = 240µF 
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 The charging profile of CC charger for a load capacitors of CL1 = 80µF, CL2 = 160µF and CL3 = 

240µF is presented in Fig 8(a), Fig8(b) and Fig8(c)  respectively. As anticipated, a linear load voltage and 

growing source current patterns are clearly noticed for all the load condition. The magnitude of load voltage at 

the end of charging interval (t) of 10ms observed for CL1 , CL2 and CL3is V01 = 12v , V02 = 6v and V03 = 4.1v 

respectively. The average load current delivered to these capacitors are evaluated using the expression i0 =

C
dV0

dt
 and are found to be I01 = 96mA, I02 = 96mA and I03 = 98mA. It is observed that the charger setup is able 

to deliver approximately the same load current irrespective of load. This validates the design and concept of 

CC Charger proposed in paper. Efficiency of the charger is ratio of dc power delivered at load (VOIO) to the 

power drawn from DC source (VDCIDC). Efficiency calculated by this formula for the 3 load capacitors is 94.2%, 

94.9% and 95.2%. 

 

5. CONCLUSION 

 This paper emphasized the importance of load independent constant current in charging applications 

and explored the role of higher order capacitive loaded resonant converters to achieve it. About 25 resonant 

converter topologies are reported for same. All the reported converter topologies are modeled mathematically, 

verified by simulation, and scrutinized to brief out the individual characteristics. The study carried out in this 

paper will helps researchers and designers to have a quick overview of various CLRC topologies and assist 

them in choosing the right topology for their application. Apart from figuring out the general characteristics of 

individual topologies, this paper also explored a novel CLRC topology called LA7 for constant current 

charging application. To demonstrate and verify the basic operation of LICC, a bench top hardware prototype 

has been built. An excellent co-ordination is noticed between the measured and experimental values of different 

performance parameters such as LICC, current gain, voltage gain and source peak current. Developing an 

intelligent CC charger which is driven by a feedback from artificial intelligence based battery health monitoring 

system could be the future prospective of the study. 
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