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Abstract—A dual active bridge (DAB) converter is widely used
in isolated DC-to-DC topology due to its attractive features,
such as bidirectional power flow capability and the ability to
attain soft-switching transitions over a wide range. The design
of input and output differential-mode filter capacitors is critical
for high power-density and low-cost applications. Peak-to-peak
allowable voltage ripple and the ripple current RMS flowing
through the capacitor are two important factors that determine
the value and size of the capacitors. Conventionally, the peak-to-
peak voltage ripple is analyzed in the frequency domain after
considering the total ripple current RMS is concentrated in
one frequency, leading to the over-design of the capacitors. This
article analyses the voltage ripple of one of the operating modes
of the DAB converter in the time domain after considering the
actual ripple current waveforms in the input and output DC
rails. It also provides analytical closed-from expressions of the
capacitance value and the RMS current for given specifications
of input and output voltages, power, and allowable voltage
ripples. The theoretical design is validated through simulation
and experiments performed on hardware at 425V input, 40V
and 55A at the output, and switching frequency of 250 kHz.

Index Terms—Dual Active Bridge(DAB), Root Mean Square
(RMS), Equivalent Series Resistance (ESR), Equivalent Series
Inductance (ESL), Triple Phase Shift (TPS), Dual Phase Shift
(DPS)

I. INTRODUCTION

Dual-Active-Bridge (DAB) converter has emerged as one of
the most important isolated converters due to its bidirectional
power flow capability, simple architecture, and soft switching
transitions over a wide operating range, resulting in high effi-
ciency and power density. These converters find application in
DC microgrids, off-board and onboard battery chargers, solid-
state transformers, [1], [2], single stage AC-DC converters [3],
three phase AC-DC converters [4]. Input and output capacitors
are critical elements of a DAB, which take up much of the
converter’s volume. The size and cost of the capacitors also
increase with more stringent input and output voltage ripple
specifications, like in a battery charger. Therefore, optimal
sizing of these capacitors is essential in power-dense and low-
cost solutions.
Two critical factors for designing the capacitors in DAB are- 1)
the capacitance value to meet the peak-to-peak voltage ripple
specifications and 2) the RMS currents flowing into these.
Conventionally, the values of input and output capacitors are
determined considering the total ripple current RMS in the
DC-bus is concentrated in one frequency component, i.e., two

times the switching frequency (2fs), [5], [6]. However, this as-
sumption will result in a significantly higher capacitance value
as the ripple current has considerable harmonic components at
multiples of 2fs.
A DC-to-DC DAB converter with a triple-phase-shift (TPS)
modulation scheme has multiple operating modes, out of
which one particular mode shows the maximum efficiency
at a higher power region, [5], [7]. This article performs the
exact time-domain analysis, instead of conventional frequency
domain analysis, for this particular operating mode to derive
the output voltage ripple considering the currents’ shapes in
the input and output DC-bus. The closed-form expressions of
RMS currents flowing through input and output capacitors are
also given in the paper. With the help of this analysis, DC-bus
filter capacitors are designed for 425V input, 40V and 55A
at the output, switching frequency of 250 kHz DAB converter
with peak-to-peak voltage ripples of 0.3% (at 425V bus) and
0.3V (at 40V bus) (refer Table. I). The theoretical design
is validated through simulation in MATLAB® Simulink and
experiment at the rated specifications.

TABLE I: Operating condition of DAB

Vpri Vsec Isec ∆vpri ∆vsec
425V 40V 55A 1.3V 0.3V

II. GENERAL DESCRIPTION OF DAB

Fig. 1a shows a Dual-Active Bridge (DAB) converter com-
prising of two H-bridges linked by a series inductance and
a high-frequency isolation transformer with a turns ratio of
n : 1. The equivalent circuit of Fig. 1a consists of a series
inductor being fed by primary side H-bridge output voltage
(vab) and reflected secondary side H-bridge output voltage
(v

′

cd = nvcd), [5]. The converter operation is analyzed after
reflecting all quantities into the primary side of the transformer
and normalizing these quantities with respect to base voltage
(Vb), impedance (Rb), current (Ib), and power (Pb), as given
in (1), where fs is the switching frequency. The normalized
vab, v′cd, and series inductor current, iL, are denoted by mab,
mcd, and jL, respectively, and related to actual quantities as
(2). Based on the switching states of primary and secondary
bridges, mab and mcd can take three discrete values, .viz,
mabϵ{1, 0,−1},mcdϵ{m, 0,−m}, where m ≜ nVsec

Vpri
.

20
24

 IE
EE

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 P

ow
er

 E
le

ct
ro

ni
cs

, D
riv

es
 a

nd
 E

ne
rg

y 
Sy

st
em

s (
PE

DE
S)

 |
 9

79
-8

-3
50

3-
72

47
-2

/2
4/

$3
1.

00
 ©

20
24

 IE
EE

 |
 D

O
I: 

10
.1

10
9/

PE
DE

S6
14

59
.2

02
4.

10
96

10
13

Authorized licensed use limited to: J.R.D. Tata Memorial Library Indian Institute of Science Bengaluru. Downloaded on August 26,2025 at 17:15:48 UTC from IEEE Xplore.  Restrictions apply. 



2

(a) (b) (c)

Fig. 1: (a) Schematic of a Dual Active Bridge (DAB) Converter (b) Representative waveforms of DPS mode for m < 1 (c)
Representative waveforms of DPS mode for m > 1

Vb = Vpri, Rb = 2πfsL, Ib =
Vb

Rb
, Pb =

V 2
b

Rb
(1)

θ = 2πfst,mab =
vab
Vb

,mcd =
v

′

cd

Vb
, jL =

iL
Ib

(2)

jpri =
ipri
Ib

, Jpri =
Ipri
Ib

, jcpri =
icpri
Ib

,

jsec =
isec
nIb

, Jsec =
Isec
nIb

, jcsec =
icsec
nIb

(3)

Jpri =
1

2π

∫ 2π

0

jpri(θ) dθ, Jsec =
1

2π

∫ 2π

0

jsec(θ) dθ

where, sgn(x) =

 1, x > 0
0, x = 0
−1, x < 0

jpri = jL × sgn(mab); jsec = jL × sgn(mcd);
(4)

Jsec =
π

4

(
1− (1− d1)

2 − (1− d2)
2 − (1− δ)2

)
Jpri = mJsec (5)

Triple phase shift (TPS) modulation is the most generalized
modulation scheme of DAB. In this modulation scheme, there
exist three degrees of freedom viz. duty ratios of mab and
m′

cd pulses, which are denoted by d1 and d2, respectively,
and the phase-shift between these voltage pulses, denoted by δ.
RMS current optimized TPS modulation scheme at high power
results in DPS mode in which one of the bridge output voltage
becomes a square wave, i.e. if m > 1, d1 = 1, otherwise, d2 =
1 [7], [5]. This means that one of the H-bridge output voltages
becomes a square wave at high power, which is referred to as
Dual Phase Shit (DPS) mode in literature. The article discusses
the design of input and output filter capacitors Cpri and Csec

for DPS operating mode.

In Fig. 1b and Fig. 1c, the switching instants within
θ ∈ [0, π) are denoted by o, θ1, θ2, θ3 and the correspond-
ing switching instant currents are denoted as j0, j1, j2, j3,
respectively. The expressions of j0, j1, j2, j3 for m < 1
and m > 1 cases are provided in Table II. These are
not labelled for [π, 2π] as the waveforms possess half-wave
symmetry. The DC-bus currents of both primary and secondary
bridges, marked as ipri and isec in Fig. 1a, consist of two
components: 1) high-frequency ripple currents, icpri and icsec,
flowing through Cpri and Csec, respectively; 2) the average

TABLE II: Expressions of Switching instant currents

m < 1 m > 1
j0

π
2 (m− d1 −mδ) π

2 (m− 1−mδ)
j1

π
2 (2m− (m+ 1)d1 −mδ) π

2 ((m+ 1)d2 + δ − 2)
j2

π
2 (m− 1 + δ) π

2 (δ + (m− 1)d2)
j3

π
2 ((1−m)d1 +mδ) π

2 (1−m+mδ)

components, Ipri and Isec, carrying the power from input
source to the output load. All these currents are reflected to
the primary side and normalized with respect to Ib, as given
in (3). Jpri and Jsec can be determined from the jL waveform
of Fig. 1a using (4). The expressions of Jpri and Jsec for DPS
mode of operation are provided in (5).

III. DESIGN OF FILTER CAPACITORS IN DPS MODE OF
OPERATION

Based on (4), Fig. 2a and Fig. 2b show the DC-bus rectified
current waveforms, jpri and jsec, for m < 1 case in DPS
mode. Similarly, for m > 1 case Fig. 2c and Fig. 2d show
jpri and jsec waveforms in DPS mode. Note that the current
flowing through the capacitors, jcpri and jcsec, are obtained
after subtracting Jpri and Jsec from jpri and jsec waveforms,
respectively. As jcpri and jcsec cause the voltage ripples across
Cpri and Csec capacitors, the peak-to-peak voltage ripples
across them are obtained after integrating jcpri and jcsec over
the respective intervals for which they remain entirely above
zero.

Let, ∆vpri and ∆vsec are the allowable peak-to-peak volt-
age ripples in the primary and secondary buses; and ∆mpri ≜
∆vpri
Vb

and ∆msec ≜
n∆vsec

Vb
are the normalized ripples. It can

be shown that the required Cpri and Csec values to limit the
voltage ripples within the permissible limits can be determined
from (6). Observe that jcpri is integrated upon the interval θ4
to θ5, over which jcpri is positive in Fig. 2a and Fig. 2c within
[0, π] for m < 1 and m > 1 cases, respectively. Similarly, the
integration limits of jcsec are θ6 and θ7, as shown in Fig. 2b
and Fig. 2d for m < 1 and m > 1 cases, respectively.

Evaluation of integrals in (6) requires the knowledge of the
above integral limits, (θ4, θ5) and (θ6, θ7), and the piece-
wise linear and discontinuous functions, jcpri(θ) and jcsec(θ),
within these intervals. One can see from Fig. 2a to Fig. 2d
that based on the relative positions of Jpri and Jsec with
respect to the switching instant currents, these intervals and
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(a) (b) (c) (d)

Fig. 2: m < 1: (a) jpri, Jpri, and jcpri waveforms (b) jsec, Jsec, and jcsec waveforms, m > 1: (c)jpri, Jpri, and jcpri
waveforms (d) jsec, Jsec, and jcsec waveforms

the corresponding linear functions of jcpri(θ) and jcsec(θ)
within these intervals vary. Fig. 2a and 2b depict a particular
scenario of DPS operating mode where j2 ≤ Jpri ≤ j3 and
j2 ≤ −j1 ≤ Jsec ≤ −j0 are satisfied for m < 1 case.
Similarly, for m > 1 case Fig. 2c and 2d correspond to the
scenario when j1 ≤ j3 ≤ Jpri ≤ j2 and 0 ≤ Jsec ≤ j3.

Cpri =
1

(2πfs)2L∆mpri

(
1

π

∫ θ5

θ4

jcpri(θ) dθ

)

Csec =
n2

(2πfs)2L∆msec

(
1

π

∫ θ7

θ6

jcsec(θ) dθ

)
(6)

For the converter operating condition mentioned in Table I
and parameters (n = 7.23, L = 13.2µH, fs = 250 kHz), the
particular case of DPS mode corresponding to Fig. 2a and
Fig. 2b occur. For m > 1, six such different cases may arise
for all possible values of Jpri, henceforth, Cpri will have six
different expressions. Whereas, two distinct expressions are
there for Csec. Similarly, for m ≤ 1, Cpri and Csec will
have eight and two distinct expressions, respectively. Another
critical consideration for selecting the filter capacitor is the
RMS current flowing through it. The RMS values of jcpri
and jcsec, which are denoted by jcpri,rms and jcsec,rms, re-
spectively, can be determined as (7). The expressions of these
RMS currents remain same for all cases of DPS modulation
strategy. The actual RMS currents flowing through Cpri and
Csec, denoted by Icpri,rms and Icsec,rms, respectively, can be
obtained from these normalized RMS current expressions as
Icpri,rms = jcpri,rms × Ib and Icsec,rms = jcsec,rms × nIb.

j2cpri,rms =
1

π

∫ π

0

j2cpri(θ)dθ; j
2
csec,rms =

1

π

∫ π

0

j2csec(θ)dθ

(7)
The expressions of capacitance under different cases and RMS
current expressions are provided in APPENDIX.

IV. EXPERIMENTAL AND SIMULATION RESULTS

In this section, simulation and experimental results are
provided for operating conditions of Table I with the following

parameters: n = 7.23, L = 13.2µH, fs = 250 kHz. The peak-
to-peak ripple voltage specifications for primary and secondary
side capacitance are 1.35V and 0.3V , respectively. Following
the procedure discussed in section III, the calculated values for
Cpri and Csec were found to be 3.3µF and 90µF , respectively.
Subsequently, the RMS currents flowing through Cpri and
Csec were computed as 4.95 A and 29.5 A, respectively.
As shown in Fig. 6, a DAB converter prototype is built to
validate the analytical results experimentally. The primary and
secondary bridges are made of 650 V GaN devices (part
number GS66508T) and 100V EPC GaN devices (part number
EPC2302), respectively. A planar transformer manufactured
by PAYTON Planar is used as the HF transformer. The
transformer’s turns’ ratio is 7.23 : 1, and the rated frequency
and power are 250 kHz and 3.3 kW, respectively. The series
inductance is integrated into the leakage of the HF transformer,
eliminating the need for additional series inductance. Primary
side capacitance is realized using a Polypropylene film capaci-
tor manufactured by TDK (part number- B32774X4505K000).
The value of Cpri in the hardware is 5 µF , little more
than what was obtained through analytical computation. The
secondary side filter capacitance was realized by connecting
six Polyester film capacitors of 15µF in parallel. The part
number for the same is B32524Q1156K000, manufactured by
TDK.

A. Simulation results

Verification of the analytical formulation through simulation
in MATLAB® Simulink is carried out. The H-bridge output
voltages (vab, vcd) and inductor current (iL) waveforms are
shown in Fig. 3a. Ripple voltage across primary and sec-
ondary side capacitance denoted by ˜vcpri, ˜vcsec, respectively,
are shown in Fig. 3b and Fig. 3c, respectively. It can be
seen that the peak-to-peak ripple across the primary and
secondary side capacitance (∆vpri,∆vsec) are 1.345V, 0.3V ,
respectively, which are very close to the desired value. In the
actual hardware, the primary and secondary side capacitance
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(a) (b) (c)

Fig. 3: Simulation without the ESR and ESL of filter capacitance: (a) vab, vcd, iL (b) vab, ˜vcpri (c) vcd, ˜vcsec

(a) (b) (c)

Fig. 4: Simulation with the ESR and ESL of filter capacitance: (a) vab, vcd, iL (b) vab, ˜vcpri (c) vcd, ˜vcsec

(a) (b) (c)

Fig. 5: Experimental waveforms of (a) vab, vcd, iL (b) vab, ˜vcpri (c) vcd, ˜vcsec

will have some ESR and ESL values, resulting in the ripple
that one would observe in actual hardware being different from
what is expected ideally. Fig. 4a- Fig. 4c show the similar
waveforms with the ESR and ESL of capacitors incorporated.
These values, as obtained from the datasheet of capacitor
manufacturers, are 20mΩ and 3.3 nH, respectively for pri-
mary side capacitance and 7.3mΩ and 3.3 nH, respectively
for secondary side capacitance. The part numbers of the
primary and secondary side capacitance are provided in next
subsection. With the inclusion of ESR and ESL, the peak-to-
peak voltage ripple in primary and secondary ports was found
to be 1.45V and 1.85V, respectively.

A. Experimental results
The waveforms corresponding to primary and secondary

side H-bridge output voltages (vab, vcd) and inductor current
(iL) are shown in Fig. 5a. The ripple voltage across primary
and secondary side capacitance ( ˜vcpri, ˜vcsec) are shown in
Fig. 5b and Fig. 5c, respectively, are similar to what was
obtained through simulation after incorporating the capacitors’
ESR and ESL effect except the spikes at the switching instants
which are picked up by the probe due to noise. The values of
peak-to-peak voltage ripple across primary and secondary side

filter capacitance are 1V and 1.2V, respectively (excluding the
spikes at the switching instants).
Note that although the design is discussed with respect to
a single point, it can be extended to multiple points as
well. For example, in EV chargers, the secondary side DC
bus voltage and power will vary over a particular range
(V min

sec < Vsec < V max
sec , Imin

sec < Isec < Imax
sec ). To maintain

the ripple of primary and secondary side DC bus voltages
within specified values (∆vpri,∆vsec) the required value
of capacitance for both sides can be found following the
steps discussed in Section III. The primary and secondary
side capacitance values can be stored inside two 3D arrays
(Cpri(i, j), Csec(i, j)) where, Vsec, Isec would correspond to
their respective indices (i, j). The maximum value of capaci-
tance will be selected from the 3D arrays to ensure the worst-
case ripple for primary and secondary sides stay within the
specified limit (∆vcpri,∆vcsec).

VI. CONCLUSION

This paper discusses a systematic approach to design input
and output filter capacitance (Cpri, Csec) of DAB for a given
operating condition. Comprehensive analysis of all possible
capacitor current profiles ensures optimal selection of filter
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Fig. 6: DAB Hardware prototype

capacitance and allows the designer to avoid oversizing ca-
pacitors. In this paper, the filter capacitance design of DAB
is carried out for the operating conditions of DAB given in
Table I with n = 7.23, L = 13.2µH, fs = 250 kHz. The
effectiveness of the approach is demonstrated through MAT-
LAB simulations and experimental validation. The design of
capacitance can be applied to applications where the primary
and secondary port voltages vary within a range, like in EV or

AC-DC single-stage DAB. How this approach can mitigate the
over-sizing of filter capacitance is discussed through a practical
design example in APPENDIX.
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V. APPENDIX
m < 1

Expressions of Input capacitance

0 < Jpri < j2 =⇒ Cpri =
1

2

(
1

(2πfs)2L∆mpri

)(
(Jpri +

π
2
(1 +mδ −m))2

(m+ 1)
+ Jpriπ(1− d1)

)

j2 < Jpri < j3 =⇒ Cpri =
1

4(m+ 1)

(
1

(2πfs)2L∆mpri

)(
d1mπ − δmπ − d1π + 2Jpri

)(
− d1mπ + δmπ − d1π − 2mπ + 2Jpri

)
Expressions of Output capacitance for j2 < −j1

0 < Jsec < j2 =⇒ Csec =
1

2(m+ 1)

(
n2

(2πfs)2L∆msec

)(
πδ +mπ + 2Jsec − π

)(
− δmπ + πδ +mπ + 2Jsec − π

)

j2 < Jsec < −j1 =⇒ Csec =

(
n2

(2πfs)2L∆msec

)
1

8(m2 − 1)

(
− 2δ2m2π2 − 2δm3π2 − 4δm2πJsec + 3δ2mπ2 + 6δm2π2

+m3π2 + 16δmπJsec + 12m2πJsec − 3π2δ2 − 10δmπ2 − 5m2π2 + 4mJ2
sec − 4δπJsec

− 16mπJsec + 6π2 + 7mπ2 − 12J2
sec + 4πJsec − 3π2

)

−j1 < Jsec < −j0 =⇒ Csec =

(
n2

(2πfs)2L∆msec

)
1

8m(1−m)

(
d1mπ − δmπ − d1π + 2Jsec

)(
d1mπ − δmπ + 2m2π − d1π + 2Jsec

)

−j0 < Jsec < j3 =⇒ Csec =
1

2

(
n2

(2πfs)2L∆msec

)(
(π
2
((1−m)d1 +mδ)− Jsec)2

m(1−m)

)
Expressions of Output capacitance for j2 > −j1

0 < Jsec < −j1 =⇒ Csec =
1

2(m+ 1)

(
n2

(2πfs)2L∆msec

)(
πδ +mπ + 2Jsec − π

)(
− δmπ + πδ +mπ + 2Jsec − π

)

−j1 < Jsec < j2 =⇒ Csec =
1

8m

(
n2

(2πfs)2L∆msec

)(
d21mπ2 + 2d1δmπ2 + δ2mπ2 + d21π

2 − 4d1mπ2 − 2δmπ2 +m2π2

− 4d1πJsec + 4mπJsec +mπ2 + 4J2
sec

)

j2 < Jsec < −j0 =⇒ Csec =

(
n2

(2πfs)2L∆msec

)
1

8m(1−m)

(
d1mπ − δmπ − d1π + 2Jsec

)(
d1mπ − δmπ + 2m2π − d1π + 2Jsec

)

−j0 < Jsec < j3 =⇒ Csec =
1

2

(
n2

(2πfs)2L∆msec

)(
(π
2
((1−m)d1 +mδ)− Jsec)2

m(1−m)

)
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The expressions of RMS currents through primary and secondary side filter capacitance

j2cpri,rms =
π2

12
(d31m

2 + 3d1δ
2m2 + 3d21δm− 3d21m

2 − 6d1δm
2 − δ3m− 3δ2m2 + d31 − 3d21m+ 6d1m

2 + 3δ2m+ 6δm2 − 3δm− 3m2 +m)

j2csec,rms =
π2

12
(−2d31 − 3d21δm+ 3d21m+ 3d21 + 6d1δm− 6d1m− δ3m+ 3δ2m− 3δm+m2 +m)

m > 1

Expressions of Input capacitance for j3 > j1

0 < Jpri < j1 =⇒ Cpri =
1

2(m+ 1)

(
1

(2πfs)2L∆mpri

)(
Jpri +

π

2
(−m+ 1 +mδ)

)2

j1 < Jpri < j3 =⇒ Cpri =
1

8

(
1

(2πfs)2L∆mpri

)(
mπ2 + 4J2

pri + 4Jpriπ + π2 − 4d2mπ2 + d22m
2π2 + d22mπ2 + δ2mπ2 − 2δmπ2

− 4Jprid2mπ + 2d2mπ2δ

)

j3 < Jpri < j2 =⇒ Cpri =
m

2(m− 1)

(
1

(2πfs)2L∆mpri

)(
π

2
(δ + (m− 1)d2)− Jpri

)2

Expressions of Input capacitance for j3 < j1

0 < Jpri < j3 =⇒ Cpri =
1

2(m+ 1)

(
1

(2πfs)2L∆mpri

)(
Jpri +

π

2
(−m+ 1 +mδ)

)2

j3 < Jpri < j1 =⇒ Cpri =
1

8(m2 − 1)

(
1

(2πfs)2L∆mpri

)(
− d22m

3π2 + d22m
2π2 + 2d2δm

2π2 + 4d2m
3π2 − 4d2m

2πJpri + d22mπ2

− 4d2m
2π2 + 3δ2mπ2 + 4δm2π2 − 12δmπJpri − 8m2πJpri − d22π

2 − 2d2δπ
2 − δ2π2 − 8δmπ2 − 4m2π2

+ 12mJ2
pri + 4d2πJpri + 4d3πJpri + 16mπJpri + 4d2π

2 + 4δπ2 + 8mπ2 − 4J2
pri − 8Jpriπ − 4π2

)

j3 < Jpri < j2 =⇒ Cpri =
m

2(m− 1)

(
1

(2πfs)2L∆mpri

)(
π

2
(δ + (m− 1)d2)− Jpri

)2

Expressions of Output capacitance

0 < Jsec < j3 =⇒ Csec =
1

2

(
n2

(2πfs)2L∆msec

)(
(π
2
((m+ 1)d2 + δ − 2) + Jsec)2

(m+ 1)
+ π(1− d2)Jsec

)

j3 < Jsec < j2 =⇒ Csec =
1

2

(
n2

(2πfs)2L∆msec

)(
(π
2
(δ + (m− 1)d2)− Jsec)2

(m− 1)

)
The expressions of RMS currents through primary and secondary side filter capacitance

j2cpri,rms =
π2

12
(−2d32m

2 − 3d22δm+ 3d22m
2 + 3d22m+ 6d2δm− 6d2m− δ3m+ 3δ2m− 3δm+m+ 1)

j2csec,rms =
π2

12
(d32m

2 + d32 + 3d22d3m− 3d22m− 3d22 + 3d2δ
2 − 6d2δ + 6d2 − δ3m+ 3δ2m− 3δ2 − 3δm+ 6δ +m− 3)

Effectiveness of the time domain approach
Consider the specifications of a DAB-based EV charger

where the secondary side voltage and current vary over a wide
range, as given below.
Vpri = 425V, Imax

sec = 55A, V min
sec = 14.5V, V max

sec =
55V, fs = 250kHz, n = 7.23, L = 13.2µH,∆vpri =
1.35V,∆vsec = 0.3V .
Following the discussion of Section III and V-A, it can be
found that the maximum value of capacitance requirement to
maintain the ripple within specified limits occurs at Vsec =
V min
sec = 14.5V, Isec = Imax

sec = 55A. The worst-case sec-
ondary side capacitance value turns out to be 75µF . Whereas,
if one would like to design capacitance corresponding to

the secondary side assuming that the total ripple current is
concentrated at 2fs, the same can be found using the formula
given below where I indicates the RMS value of capacitor
current having a fundamental frequency of 2fs.

C =
I√

2πfs∆vsec

Using the above formula, the capacitance is found to be
140µF , which is almost twice the value obtained from the
time-domain analysis proposed in the paper. From the discus-
sion, it can be concluded that the time-domain analysis miti-
gates the over-design of capacitance, which is very important
when there are stringent space constraints.
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