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besides a high efficiency are bold features. The different parameters hav
extracted for the ideal/neideal modes of the components a
continuous/discontinuous current modesadtidition, the different features, suc

Keywords: as the current/voltage stresses, have been compared. The efficiency of the d
Boost converter, topology has been extracted, and its various kind of power losses have
Continuousinput current, compared. The smadlignal analysis has been done, arallibde diagram of thi

DC-DC converter
High gain converters
Transformeiless converters

system has been extracted. Besides the increased voltage ratio of the d
topology compared to the traditional stgp converter, the continuity of the inp
current has remained a brilliant feature. Moreover, the semicondusti@sses
have been lowalue compared to the recently proposed topologies. More:
higher efficiency besides higher voltage gain has been achieved. Finall
experimental results have been compatible with the simulation and theol
outcomes. Thaigher voltage gain of the proposed converter has been caus
the lower value of the duty cycle in comparison with the conventional
converter, besides an acceptable efficiency and semiconductor stresses.

DC-DC topologies are divided into two main groups:

1. Introduction transformetbased and transformérss DGDC

With the pass of time, the new gates of science havecorverters. Increasing the voltage ratio is quickly done by
been opened by the researchers to develop technologythe isolated DEDC topologies [2], [4], [5]. In other words,
simplify the industrial process, increase efficiency, reduce the voltage ratio can be changed by the winding ratio and
costs, and make human life more straightforward than induty cycle [2], [6]. It should be noted that the use of a
the past [1], [2], [6], [8]. Poer electronics and the use of high-frequency transfamer is not without its drawbacks
semiconductor devices are new fields that have beer[4]- [8]. The saturation of the transformer core, EMI
effective in power generation, transportation, a new problems due to the leakage inductors, low efficiency,
generation of lamps, space satellites, distributed powerhigh voltage stress of switches, cost, and volume are some
generation, and daily life applications. BBIC converters  of the problems that have been caused by the transform
are amwther widely employed equipment in renewable based DEDC topologies [4] [8]. For this reason, the
energy applications, uninterruptible power supplies, transformerless DOC topologies are used to solve the
electric cars, and new light bulbs [1],[2]. Generally, the problems of DEDC isolated converters. The simplest
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Fig. 1. (a) The proposed convertdl) different parts of

the proposed convertd) theequivalent circuit of the
first mode,(d) the equivalent circuit of the second mode.

topology of norisolated converters with the step
behavior is the boost converter {#]. The topology of

the mentioned converter comprises an inductor, a diode, a

switch, and an output capacitor. The small components
number of the mentioned converter is an advantage of th
mentioned converter. It is worth noting that the boost
converter has its limits. In other words, it is not possible

Citation information: DOIL052547ijrtei.1.1.75, International Journal of Research and Technology in Electrical Industry

increased and experience high current stresses. The
number of storage components in [9], [11], [12] is high
and can increase the dim@nsof the topology. Moreover,
the voltage stress of semiconductor devices is high [12].
The voltage ratio of the proposed converters in [14], [15]
is a multiplication of the voltage ratio of conventional
boost and buckoost topologies. The high number of
storage components is a disadvantage in the mentioned
converters. Moreover, the voltage stress of the second
diode is high in both converters. Furthermore, a duty cycle
with a 50 percent value makes the output voltage twice
the input voltage. In other wds, they operate as the
conventional boost converter. Another stgpconverter

has been proposed in [17]. While the duty cycle becomes
50 percent, the output voltage becomes three times more
than the input voltage. However, the voltage/current
stresses of semiconductor components are high,
decreasing the efficiency even with the mentioned
advantages.

In this paper, it has been tried to achieve a high voltage
ain by an upgraded form of the conventional boost
opology. Thevoltage ratio of the designed topology is a
guadratic form of the voltage ratio of the conventional
boost topology. Moreover, a lower number of devices

o reach the _deswed high \@ge gain by the mentioned have achieved the mentioned voltage ratio. Furthermore,
converter. It is good to mention that the reverse recoveryiha continuity of the input current has been tkep

problems and the parasitic components of the devices are-arefore

effective in the mentioned concept. As a result, modified
and new structures must be used to achieve high voltag
ratios [8].

In [9]-[17], new typologies of the DOC converters
have been proposed. Quadratic bbdost converters
have been proposed in {9]13]. All the mentioned
converters can operate as stggdown and pasthrough
converters. The input current of10], [13] are
discontinuous. Therefore, the input filter capacitor will be
increased and experience high current stresses. Th
number of storage components in [9], [11], [12] is high
and can increase the dimension of the topology. Moreove
the voltage sess of semiconductor devices is high [12].
The voltage ratio of the proposed converters in [14], [15]
is a multiplication of the voltage ratio of conventional
boost and buckoost topologies. The high number of
storage components is a disadvantage innteationed
converters. Moreover, the voltage stress of the
second diode is high in both converters. Furthermore,
duty cycle with a 50 percent value makes the outpu
voltage twice the input voltage. In other words, they
operate as the conventional boostiverter. Another step
up converter has been proposed in [17]. While the duty
cycle becomes 50 percent, the output voltage become
three times more than the input voltage. However, the

t

voltage/current stresses of semiconductor components ar

high, decredang the efficiency even with the mentioned
advantages.

In [9]- [17], new typologies of the DOC converters
have been proposed. Quadratic bbdost converters
have been proposed in {9]13]. All the mentioned
converters can operate as stggdown and assthrough
converters. The input current of [10], [13] are
discontinuous. Therefore, the input filter capacitor will be
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it is compatible with renewable energy
resources. Moreover, it has been tried to have low and

%cceptable semiconductor voltage/current stresses besides

its high voltage ratio. Therefore, the efficiency of the
designed topology has an accef¢adnd high value. The
bolded feature of this topology is its voltagereasing
technique. In other words, the summation of the input
source voltage and the first stage capacitor helps the
second part of the converter to have a higher voltage at the
outpu terminal. Therefore, the voltage stress of the
capacitor decreases, and it is not required to employ a
%apacitor with a high nominal voltage. It is worth noting
that the mentioned concept has not been obeyed in the
suggested converters of {91.7].

2. The introduced topology
The topology of the designed converter has been

illustrated in Fig. 1(a). As can be understood from Fig.
1(b), the designed topology combines two conventional

3hoost converters. As shown in Fig. 1(b), the first stage of

the proposedanverter has been designed to increase the
input voltage of the second part. In other words, the first

part has made an effective input voltage for the second
stage. Moreover, the input voltage decreases the applied

?/oltage of C1. In other words, the inpuwtoltage

articipates as the input of the second part and the first

apacitor voltage. All the mentioned concepts and their
creation procedure can be understood in Fig. 1(b). Both
the switches in the proposed converter become turned ON
and OFF synchronousl The conduction of diodes takes
place during the switches are turned OFF. Consequently,
two function modes can be considered for the proposed
circuit. All the circuit components have been considered
ideal for simplifying the study of the suggested coterer
Moreover, it has been accounted that the converter
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operates in the steadyate and the continuous current | 1 | 1 |
mode (CCM). =Sl S E—
( ) L1 (1_ D)Z o’ L2 1_ D o]

2.4. Voltage/current stress of semiconductors

(5)

2.1 The first operation mode

During the first function mode, both the MOSFETs
become ON. Consequently, both diodes become OFF
The gpropriate circuit of this mode has been presented in
Fig. 1(c). Both the inductors are magnetized by the

The average voltage which is applied to the
'semiconductor devices by the capacitors, and input
voltage and their average current arbaew:

capacitors and the input voltage, caused by their posmve\/ W =Vy = Vin Ny ¥, Vo . (6)
voltage. Moreover, the capacitors become discharged, 1- D (1_ D)
caused by their negative current. Thentioned concepts
have been expressed mathematically by (1): __ D D -
|31_ 2|0152:|:|1 ﬁlojaz 3
(1- D) 1-D
eL1 d| _ deiLz w v (7)
T |n’ in cl
dv dtd 2.5, Capacitors voltage ripple and inductors current
gl o 'il_zv () ki :Io' ripple
T dt dt (1)

The capacitors' voltage ripple refers to the subtraction of
2.2 The second operation mode the maximum and the minimum value of the voltage
wawveform. It is worth noting that the value of the voltage
In this mode, both the MOSFETs are OFF. Therefore, ripple depends on the amount of the capacitors. The dual
both diodes become ON. The equivalent circuit of the of the mentioned concept can be expressed for the
forenamed mode has been presented in Fig. 1(d). Thénductors. The inductors' current ripple refers to the
inductors become demagnetized due to their negativedifference between the maximum and iminm amounts
voltage in the mentioned model. Moreover, the positive of the inductors' waveform. The capacitors' voltage gain
current of capacitors causes their charging in the secondnd inductors' current ripple have been expressed as (8):

mode. The expressing relations of theuctors voltage & DI é DV,
and capacitors current in the present mod 2, 1™Ma Jpyer 1B Ty
p present mode are as (2): ! (1- D)C,f, | L f,
o DI = DV,
; Ibv, =2 D, s—<"—
Te LG L w v @) T oen T DLy (8)
dv d 3. Discontinuous conduction mode
Ic oL =i, d,C, Sk iz,

T dt Ly Teos o? T2 'o . )
The converter operating in CCM depends on the

i inductorsd6 average current
2.3 The average of the capacitors voltage and The

ar

inductorsé average curren

inductors current of the corresponding inductor

the discontinuous conduction mode (DCM). The
The voltage second balance refers to a zero average , 4y uct or s& av e roa theeavecagerontpin t

voltage of inductors. Therefore, by applying the ¢, ent. (9) defines the border value of the output current
mentioned concept to both relations of the inductors'sy.  the = constant input and output voltage.

voltage during both of the operation modes, the average, DV
value of the capacitors' voltage can be written as: T |0 =—n
D 1 1 2L, f, (9)
-V = — V 3 |
V(31 1- D\/In’VCO (1_ D)z Vm ©) IIO _ D(l- D)ZV0
|L 2I‘2 fs

It is good to note that the calculated output auirre
according to (9) defines the boundary value of the output
current between CCM and DCM. If the output current

Employing the average voltage of the capacitors, the
voltage gain of the mentioned converter has been written

as (4) were less than the calculated values by (9), the converter
v 1 operates in DCM. Otherwise, the operation takes place in
=" the CCM region.

Vin (l- D) 4) The increas of the current ripple to more than the twice

The Dual of the last concept can be applied to the. L
capacibrs. In other words, the current second balance:g dH(]:(teor[s)(ligAs b-g;irgfgélejsstgg argl(rilg;um value of the
refers to the zero average currents of capacitors.

Consequently, applying this concept to the current ?pr

relations of capacitors for both of the operation modes, thej 21, (10)
. ’ |
average current of the inductors can be fdatad as (5): : D(1- D)z R
L>———
i 2f,
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——proposed converter
——proposed converter in [9]

Proposed converter
Conventional boost converter

“r proposed converter in [10]
12 ——proposed converter in [11]
proposed converter in [12]
proposed converter in [13]
——proposed converter in [14]
[ |=—proposed converter in [15]
——proposed converter in [16]
proposed converter in [17]
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TR R Fig. 3. The comparison of the nedeal voltage gain of

) . Dutyeycle ) ) the proposed and recently suggested topologies.

Fig. 2. The comparison of the nadeal voltage gain

of the proposed and recently suggested topologies a5 a modified input source for the second part. Moreover,
the voltage stress of the first capacitor is less than the
correspondingapacitor in the cascaded boost topology.

°

4. The improvements

4.2 Nortideal voltage gains of the suggested
converter and suggested converters in-[9]
[17] as a point of view
To confirm the capability of the mentioned topology
among mentioned converters of {§17], the norided
the voltage gain of the presented converters has been
compared and illustrated in Fig. 3. Except for the
@resented converter in [14], all cases have a lower value
of maximum voltage gain than the proposed topology.
The maximum amount of the voltage aatof the
mentioned topology of [14] has taken place in a duty

4.1 Norrideal voltage gains of the suggested
converter and conventional converter as a
point of view

Due to the notideal state of the circuit components,
DC-DC converters cannot operate according to their ideal
voltageratio. The relation of the voltage ratio in naleal
mode has been expressed to visualize the capability of th
proposed converter compared with the conventionat step
up topology as below:

2= LR(D) £2R,(D) 2F (D) (D

Vi (l- D) R R R cycle, which causes poor efficiency. All the rideal
voltage gain curves in Fig. 3 have been extracted with

& D?. 2D © some assumptions such as:

TF( ):W f All the parasitic components that become

: (3 )2 (12) apparent with the noitleal voltage ratio of

'R, (D)= b”- 2D 6+2D converters have been assumed to be the same.

i (1- D) 1 All the plots have been extracted for 80 W

! D2- 2D output power.

%Fs(D):W As can be understood from Fig. 3, the maximum

. _ . voltage gain of the proposed converter the same
The corresponding plots of the mentioned relations haveqqngitions for all has achieved an acceptable and high
been plotted and illustrated iFig. 2. With an 5,6 Moreover, as the duty cycle varies from 0 to the
approximation, all the mentioned coefficients s, and 1 resnonding value of the duty cycle to its maximum

ro have been assumed the same. It is good to note that thﬁoint in the suggested converter, the voltage gain of this

mentioned parasitic components bejdo the equivalent  .qnyerter is highethan the others. All the plots have been
series resistance of the inductors, switches, and diodes. ASxtracted for 80 W output power.

shown in Fig. 2, the maximum amount of the fideal
voltage ratio is 12. Additionally, the maximum voltage 4 3 The comparison of the different features and the
gain of the boost converter has been extracted 12 parameters
according to thementioned figure. However, the
corresponding duty cycle to the maximum voltage gain of tpe yarious features and parameters of the presented
the boost converter is higher than the same one in thqopology have been compared with the mentioned
suggested  topology.  Consequently, the proposedqqyerters of [9] [17] in Table | to confirm the
converter provides a higher value of the voltage gain by aadvantages of the presented topology. In the proposed
lower duty cycle value. It is wprth noting that the higher .. erter and the mentioned converters in [10], [LB],
valug of the voltage gains in the b,OOSt con\{erte_r by [17], there are two inductors and capacitors. The number
relative values of the duty cycle to unity makes its diode ot the mentioned components is 3 in the proposed
suffer _from reverse recovery problems besides the ., erters of 9], [11], [12], [14], [15]. The number of the
dramatic  voltage/current  stresses. Mor@pveThe  gomiconductor devices is the same in the proposed and the
topology of the proposed converter has employed tWo nantigned convertersfd9]- [17]. The input current
rraditional Boost topologies._ The first one _has be_en continuity makes the DOC converters suitable for
deformed to employ the input voltage directly in eneyaple applications by reducing the input filter
increasing the voltage gain. In other words, the canacitor value. As can be understood, the input current
summation of the input voltage and the firapacitor act ¢ the designed topology is continuous like the proposed
convertes of [9], [11], [12], [14} [17]. The duty cycle
value, which causes the voltage gain of 4, has been

IJRTEL, 2022, Vol.1, No. 1, pp. 784
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(a) o e (b) 5.2 Conduction loss of switches

The switchesd conduction
equivalent series resistance of the switch with the
! quadratic form of the RMS value of the current.

“buyaete SR D D b
© G) Pe={1?arsn 474 o 'E_Wr » v Smai
Fig.4. (a) Inductor loss, (b) switch loss, (c) diode loss, (d) 1(1-D) (1-D) (14)

efficiency.
_ 5.3 Switching loss of switches
calculated for the proposed and mentioned converters of

0O

[9]-[17]. Compared with [9][17], the proposed converter The swi t ches 6 s wihd prodictiogof | os s

needs a lower amount of the duty cycle. The the average voltage and current of switches with the
semiconductors' normalized voltage/current stresses havérequency and the tw®FF delay time.

been explained according to the cormsting duty cycle

of each converter. As can be understood, the normalized 1

value of the voltage stress of the first switch in the PSS:EfS{VSISt o Vol 4 o
designed topology has the lowest value. By exception of
the proposed converter of [15], the voltage stress of the
second switchof the designed one is lower than the

mentioned converters of [10[L4], . . .
[17]. The mentioned parameter has the same value in the! "€ Power loss of the diodes is the production of the

proposed converters of [9], [16]. Moreover, the average current of thdiode with its threshold voltage.

normalized value of the voltage stress of the first dinde

the suggested topology has the lowest value among theP VoL N e al QV 3

mentioned converters of [9]17] as well as the second "D = YDF1'p1 TDF2'D2 IivDF lai-_D Q o2 o

one has the lowest value among the mentioned converters ! ¢ ' Y (16)

of [9]- [14], [17]. It has to be announced that the voltage After calculating the mentioned power losses, the

stress ofhe second diode in the presented topology is theefficiency is as below:

same as the mentioned topologies of the rest. The current

stress of both switches in the designed converter hash_ P, 100%
. . - 0

achieved the lowest value among the mentioned P +P,. P, P,

converters of [9][17]. The current stress dfe first diode

in the designed topology has the same value as the

mentioned converters of [9]13], a lower value than the

mentioned converters of [15]17]. It has a higher value

IS
Qo

D g
feﬁ o Lo
¢lD g F} (15)

5.4. Conduction loss of diodes

17)

Fig. 4 presents the mentioned power losses thed
efficiency for all duty cycle percentages. The

. ! ) . corresponding output power of the plots in Fig. 4 is 80W.
in comparison with [14]. The normallz_ed current _stress of As can be understood from Fig. 4(d), the efficiency of the
the second diodhas the same value in all the discussed

. ) presented topology decreases from 98 % to 80 %. At the
and the proposed converter approximately. It is worth

. . X same time, the duty cycle variéom 0 to 75 %. In
noting that the voltage of the output capacitor and input o - )
. ddition, the efficiency of the designed topology becomes
current are the base values to normalize the voltage an

current stresses. respectivel 6 % when the duty cycle becomes 50 %. It is worth
- resp Y- noting that the mentioned power losses vary from 0.01 W

5. Efficiency EZ lower than 10 W, as the duty cycle varies from 0 to 75

The power loss of the inductors, switches, and diodes ha‘lgii(:; 5 pesents the efficiency of the topology for the

been considered to extract the mathematical relation of the ~:
various output powers and all values of the duty cycle.

_eff|C|ency. Th_e power IOSS. of_the switches can be_ divided The efficiency is more than 94%, while the duty cycle
into conduction and switching loss. To simplify the X -
varies from 0 to 50 %, and the output power varies from

extracted relation, the fokond hysteresis losses of the : )
inductors and frequency loss of the diodes are neglecte .20 W to 200 W, according to Fig. 5(a). IngFb(b), the

H 0 0 . . .
All the mentioned types of the loss have been describect " c;;]cle vanes fromf50 fl) tr? 100 %. Thg efficiency is
below: more than 80 percent for all the mentioned output power

values, while the duty cycle is lower than 66 %. While the
duty cycle varies to 75 %, only for the output power of
20W to 80 W, theefficiency is more than 80 %.

In Table 2, the mentioned power losses have been
compared for the proposed converter and the mentioned
converters of [9][17] for an amount of the duty cycle,

5.1 Inductors conduction loss
The conduction loss of the inductor is the production

of the equivalent seriggsistance of the inductor with the
guadratic form of its current RMS value.

IJRTEL, 2022, Vol.1, No. 1, pp. 784
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6. Small signal analysis

Output power 20 W
Output power 40 W

L To study the stability of the proposed converter, the state
arioow space variableof the proposed topology and their
' appropriate relations during both the function modes have

been Witten as below:

°
©
8

°
8
8

Efficiency
oo
g 3

4

°
°
&

0.94

005 01 045 02 025 03 035 04 045 05 A <. >
Duty cycle @ ]‘eleT;l:d<Vin> .(1 d)< Ve, >
7
Tod=<i, > (18)
| —
| T R
g 1od=<v, >
2 T L= <, (® d)<iy>
& | dt
|
A=y - v, .
s N— ‘ 1C Co’ = < Loy (1 d)<i,>
05 055 06 065 07 075 08 085 09 i o dt R ( ) L2

Duty cycle

(b)

All the space state variables can be assumed to be a DC
and AC part summatiorMoreover, the AC term of the
mentioned variables is negligible in comparison with DC
terms as below:

e<i,==<1,> =iE > ekl
1 -

Fig. 5. The efficiency of the converter for the different
output powers while the duty cycle varies from(a) 0 to
50 %, (b) 50 % to 100 %.

al
K}

- i

3.5 dog a1 8.530003 ) T=<i, === | Lo |%2 > 0 2E<<| L2
TV ===V = =&, ME<
T _ - - ~
F=Vep === Vo= = = VBV,

i : - }d:D & béD

Magnitude (dB)

(19)
N The space state equations can be formed as below:
N | ££= Ax +BE
‘ v, : | =
i ry=ck (20)
( ), Pm= g (: )
SE 5@ D-1 - A
fhogeo 0 T 0 ety
¢dt e g 8 u
G, 089 o L1 Doldu B U
ﬁ gé Lz Lz gLZ u_él-z !;
6l 08-D 1, 8 bel, U
S BeC G 8o 06C g
edg, g€, 1D 10 &l, U
ed 88 C RG 4 8G &

(21)

) ) The bode diagram of the offered topology based on the
Fig. 6. The bode diagram of the proposed converter: (a) gescrined space state equations has been plotted and
before compensating, (b) after compensating. presented in Fig. 6(a) find the stability requirements of

) ) the designed topology. According to the illustrated bode
causing the voltage gain of 4. The last column of Table 2p|ot, the gain and phase margin of the proposed converter
belongs to the calculated value of the duty cycle. The 3.6 3542 4 dB at 22.7 kHz and7.5 deg at 953krad/s.
second column of Table 2 is for the inductor loss of the 1o positive value of the production of the gaird the
mentioned converters. It is goqd to note that the '”dUCtorphase margin is the stability requirement desired in this
loss of the proposed conver is lower than [9] [16]. converter. Matlab software plotted the bode diagram and
Moreover, the conduction loss of the switch in the f5ng the gain and phase margins. Negative values of the
presented topology has the lowest value compared to thephase and gain margins refer to the -n@nimum phase

characteristics of theproposed deigned and the

. » compensated bode diagram has been presented in Fig. 6
mentioned converters of [9][17]. In addition, the (b)

switching loss of the proposednverter has achieved the 7
lowest value compared with mentioned converters of [9]
[17]. Finally, the fifth column of the mentioned table This section discusses all the simulations and the

compares the diode loss. The value of the diode loss forexperimental outcomes. PLECS has got the mentioned
the proposed converter has the lowest value amongthe¢ ¢ s y1 ts. The inductorsé and c

converers of [9} [13], [15} [17]. Consequently, the ¢ . the simulation. The P C
designed converter has a better efficiency amon{L[H]} current rippl e armpgehava pbei t c
while the duty cycle causes a voltage gain of 4. valued to find the inductors and capacitors. Based on the

Simulation and experimental results

er
or

IJRTEL, 2022, Vol.1, No. 1, pp. 784
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power quality factors, t h a&ssutnimgdhe mpubovoltagé as @\ andput ¢currentiagp p | e
capacitorsd6 voltage ri ppl €l Aaltig go8dito Béte dhatdhe Switéhing freguenpyeic t i v
The inductorsd @apaa@igteo rcudonsieleradro@ddietiuetotcteapabi | ity of t he
voltage hae to be found to use the mentioned percentageswindings. According to the mentioned concepts the
The input voltage and output current have to be definedtoc apaci t or sd average voltage a

find the mentioned average values from (3) and (5). The(22).
lab equipment limits and safety considerations lead to

Table I. The comparison of the different features.

K (10 (11 [12 [13 [14 [15 [16] [17 proposed
No. inductors 3 2 3 3 2 3 3 2 2 2
No. capacitors 3 2 3 3 2 3 3 2 2 2
No. switches 2 2 2 2 2 2 2 2 2 2
No. diodes 2 2 2 2 2 2 2 2 2 2
No. 10 8 10 10 8 10 10 8 8 8
Duty cycle 0.67 0.67 0.67 0.67 0.67 0.62 0.62 0.62 0.55 05
\\;il E D =0.73 15? =0.73 1'DZD =0.73 é:z.za 1'DZD =0.73 1'DD =0.61 1'DD =0.61 1'DD =o.61DlziDD)_o 621- D =0.5
A -
Ve 1 1 1 1 1 1
Ve 1 —=149 ==149 ==149 ==149 ==161 —— =038 1 —= =125 1
Vo D D D D D(2- D)
Vo, 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D 1-D
=L =0.73 = =0.73 = =0. = ——061——061 =0.621-
v, D? > 0.73 2 5z T078 5 =073 5 =0.61 - b(2- D) 1-D 05
Vo, 1 1 1 1 1 1 1
o2 —=149 —=149 —=149 ==149 ==149 =161 1 1 —— =125 1
Vo D D D D D D D(2- D)
| 1
= 1 1 1 L 1 D=062 2-D 4.3¢ mﬂ-% D=05
| - - - - - 1-D
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and the capacitors can be expressed. The mentioned
values are as followed:

?L =140mH

{L2=5557H

1C = 27nF

tC, =2.11F 23

Fig. 7 refers to thesimulation results. The inductors'
average current and capacitors' average voltage are as (24),
according to the simulation results:

&V, =19.6/

v, =78v

Hlu=4A

f1.=2A (24)

Comparing the extracted resulésd calculted results
concludes their compatibilty. The negligible difference
between the reported values stands from applying the
parasitic components to the simulation setup. The
experimental results of the designed topology have been
extracted and illusated in Fig. 8 to show the

As can be understood, the output power has been assumagbmpatibility of the theoretical relations and simulation
to be 80 W. By accounting for the assumed amount of theresults with reality. It is good to note that IRF540 has been
capacitor's voltage, the inductors' current, the capacitorsconsidered for the switcheBEES8GT for the diodes,-E
voltage ripple, the inductors' current ripple, and the value type (45*35*15) inductor cores, and electrolyte &tdT

of the duty cycle anémploying the theoretical relations
of the inductors' current ripple and the capacitors' voltage
ripple, the value of the inductoasid the capacitors can be
expressed.
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capacitors in the prototypdt is worth noting that the
mentioned assumptions in the simulation have been
accounted in the experimental results.
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designed topology was discussed, and the describing
voltage gain of the mentioned model was extracted and
L, Lo compared with the practical voltage gain based on the
experimental results. Moreover, the rAdeal voltage
gain of the designed converter was compared with the

C, non-ideal voltage gain of the high gain a@mters, and the
D capability of the designed converter was concluded.
S D, Sz 2 Moreover, the efficiency of the designed topology was
Co discussed for 80 W of the output power. As the duty cycle

becomes 50 %, the efficiency of the designed converter
based on the expergmtal results was 95 %. The
efficiency of the presented topology was discussed for
different values of the output power for all amounts of the
Fig. 11 The builtup circuit. duty cycle. Furthermore, the various kinds of power loss
were discussed for a duty cycle value, which concludes
the voltage gain of 4 for the presented topology and other
high gain converters, and the lower power loss of the
designed converter was concluded. The ssighal
analysis of the designed topology was discussed, and the
bode diagram was extracted. The dgtion outcomes
based on PLECS software and the experimental results
were extracted, compared, and their compatibility proved
Fig. 12 The efficiency of the converter for tlfferent the correctness of all theoretical relations. These kinds of
output powers. converters can be used HID lamps which require high
voltage and low wrrent. Moreover, such a DDC
It is good to note that the calculated values in (23) are theconverter can be employed in electrical bicycles.
minimum value of the components to satisfy the ripple Furthermore, the mentioned types of converters can be
considerations. Therefore, the capacitors have beerapplied to micro inverters.
considered as 100 ardid micro F. Fig. 11 presents the
prototype. It is good to note that IRF2110 is the MOSFET
driver of the prototype, according to Fig. 9. Fig. 8 shows 9. References
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