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The papers included in the Proceedings were selected in a peer review process and
presented at the 65th annual conference of the ETRAN Society (ETRAN 2021) and at the 8th
international Conference IcETRAN 2021, both held September 8 � 10, 2021 in Stani�i i ethno village,
Republic of Srpska, Bosnia and Herzegovina.

The number of the submitted papers for the ETRAN and IcETRAN conferences was 162 in
total. Peer reviewing was done by 266 reviewers. The average number of reviewers per paper was
2. A total of 141 papers was accepted, presented at the two conferences and published in full in
these Proceedings.

The joint thematic session �Digital Serbia and Republic of Srpska� gathered scientists,
experts, researchers, representatives of universities and governmental representatives who
presented their opinions about the significance and development of information technologies and
artificial intelligence, their role in the economic development and the corresponding changes in the
educational system. Session coordinators were prof. dr. Branko Doki and prof. dr. Milo Toma�evi ,
while the active participants of the session were Mag. Sci Srdjan Raj evi , Minister of Scientific and
Technological Development, Higher Education and Information Society in the government of the
Republic of Srpska, dr. Sa�a Stojanovi , Assistant Minister of Education, Science and Technological
Development in the government of Republic of Serbia, prof. dr. Milo Toma�evi , Dean of the School
of Electrical Engineering, University of Belgrade, prof. dr. Zoran Djuri , Dean of the Faculty of
Electrical Engineering, University of Banja Luka and prof. dr. Bo�idar Popovi , Dean of the Faculty of
Electrical Engineering, University of East Sarajevo.

The coordinator of the special session within the Metrology Section titled �Stochastic
Methods in measurements� was Vladimir Vuji i . The coordinator of the special session within the
Computers and Artificial Intelligence Section titled �What computers cannot do today� was Bo�ko
Nikoli . Within the Power Engineering Section a special session �Electric Power in 21st Century�,
organized by the Power Engineering Board of Serbian Academy of Sciences and Arts (SASA).

The member of the ETRAN Society Board Predrag M. Petrovi was the coordinator of the
plenary thematic session organized as a homage to late dr. Miloljub Smiljani , Fellow of the ETRAN
Society and Secretary General of the Serbian Academy of Engineering Sciences. With the message
�Dear Mi o, admiration and respect with gratitude� the speakers were Predrag M. Petrovi and
academician Dejan B. Popovi , ETRAN Society Chairman.

The ETRAN Society Chairman, academician Dejan B. Popovi was the coordinator of the
plenary thematic session organized as a homage to late academician Ninoslav Stojadinovi , Member
of ETRAN Society Board and a Fellow of ETRAN Society. With the message �We continue to forward
his ideas� the speakers were prof. dr. Danijel Dankovi , academician Dejan B. Popovi , ETRAN
Society Chairman and Bratislav Milovanovi , academician of Serbian Academy of Engineering
Sciences.

We express our special gratitude to the organizers from the Republic of Srpska and our hosts
from Bijeljina who contributed to creating working conditions and a fruitful interchange of opinions,
as well as a critical review of the results within all sections.

Belgrade, October 12, 2021.
Academician Slobodan Vukosavi

Vice Chairman of the ETRAN Society
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Abstract—This paper presents an algorithm for suppression of 

higher harmonics in response of the very wide bandpass filter 

(WBPF). Lowpass filter (LPF) is incorporated into the very wide 

bandpass filter to suppress harmonics. The LPF is consists of 

only three identical cells with uniform open stubs. At least two 

higher harmonics are suppressed.   

 

Index Terms— Microwaves, Suppression of higher harmonics 

for very wide bandpass filter, Ideal model.  

 

I. INTRODUCTION 

ONE disadvantage of common bandpass filters is existing 

of higher harmonicas causing a narrow bandstop region on 

higher frequencies outside bandpass. This is specially a 

problem for the very wide bandpass filter (WBPF) like one 

presented in [1].  Common solution is incorporating lowpass 

filter (LPF) into the WBPF [2,3]. The solution intends not to 

significantly degrade bandpass characteristics but suppress 

higher harmonics. In the same time slow-wave characteristic 

of the lowpass filter shortens (minimizes) the structure. 

Problems can be nonuniform open stubs in [2] or too many 

different uniform open stubs like in [3].  

Starting WBPF is from reference [1] with 150 % relative 

bandwidth.  Ideal transmission structure and its response are 

presented in Fig. 1 and Fig. 2 in program package WIPL-D 

[4]. As can be seen in Fig. 2, bandstop region between the 

first bandpass and the next harmonic is narrow.  

 
 

Fig. 1.  Model of the ideal bandpass filter for relative bandwidth 150 %, 

presented in [1].  

 

The aim is to suppress at least one higher harmonic. From 

Fig. 1 can be seen that transmission line segments between 

shorted stubs are λ/2 (2 x 0.250 λ), in phase π. To incorporate 

lowpass filter, the segment between the second and the third 

shorted stub is replaced with a lowpass filter. An example of a 

lowpass filter is chosen from [5]. It can be constructed of 
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identical cells. 
 

 
 

Fig. 2.  S21 parameters for the filter around 3 GHz in the Fig. 1 with higher 

harmonica.  

II. THE METHOD 

The method of incorporation of the lowpass filter is 

presented in Fig. 3. Instead of a transmission line segment π 

(λ/2 = 2 x 0.250 λ in upper Fig.3) between shorted stubs there 

are three equal cells of the lowpass filter, each with (L1 + 

L1)* λ distance on the main line (3 x (L1 + L1)* λ) in down 

Fig. 3). The phase difference π/3 is replaced with a cell 

presented in Fig. 4 with (L1 + L1)* λ distance on the main 

line. 

 
 

Fig. 3.  Equivalence for incorporating low pass filter into bandpass filter.  

Incorporating a Lowpass Filter into a Very Wide 

Bandpass Filter to Suppress Harmonics 

Dušan Nešić, Member, IEEE 
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Fig. 4.  One cell of the incorporated lowpass filter. 

 

AcBcCcDc matrix for the section π/3 of the primary filter 

with characteristic impedance Z, Fig. 1, is equaled on central 

frequency at 3 GHz with calculated ADCD matrix of the cell 

in Fig. 4. L1 in Fig. 4 corresponds to phase difference t1, L1 = 

t1/(2π). Z1 is characteristic impedance of the main line and 

ZS1 is characteristic impedance of the open stub. LS1 

corresponds to phase tS1 of the open stub, LS1 = tS1/(2π). 

Calculation process is presented in Fig. 5 according to the 

reference [5], Y = Cs/As. Entering parameters are Z-

characteristic impedance of the primary filter, ZS- 

characteristic impedance of the shorted stub of the primary 

filter (not in calculation, only in final results), ZS1- 

characteristic impedance of the open stub. tS1- phase length of 

the open stub was firstly treated as an entering parameter but 

later it is equaled with t1 to get better response of the lowpass 

filter according to [5]. Output parameters are t1 (L1) and Z1. 
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Fig. 5.  Transformation of the cell in the Fig. 1 via ABCD matrix according to 

[4]. 

 

Equaled elements of matrix are presented in (1)-(3). 

 

  
s

scc )3/()3/cos()3/(
A

D
BCBCADDA          (1)        

s

2
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s

2
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D
CCDZjC                                (3)                                               

The corresponding ABCD-parameters for the cell in Fig. 4 

are: )1cos(tDA  , )1cos(s tSA  , )1sin(1j tZB  , 

1)1sin(j ZtC   and 1)1sin(js ZStSC  . 

Solution for Z1 from (1) and from (3) are (4) and (5) 

respectively 
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
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)1/)1(2))1(cos()2(3(

)12sin(
1
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t
Z




                          (5) 

 

Next, equal solutions from (4) and (5). After rearranging 

 

CZStStgZt  ))1/)1((234/(332))1(cos(                    (6) 

 

)cos(1 Cat                                                                        (7) 

 

Return (5) to solution for Z1 and calculate Z1. Calculation 

in WIPL-D Microwave Pro v5.1 [4] is presented in Fig. 6. Z1 

is firstly calculated via (6) and then checked via (5) (PU). 

 

 
 

Fig. 6.  Calculation of parameters in WIPL-D Microwave Pro v5.1. 

T=tg(tS1)/ZS1. PU only checks calculation. 

III. RESULTS 

Entering values for Z and ZS are chosen according to [1] for 

the very wide bandpass filter with relative bandwidth of 150 
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% around 3 GHz. The value of characteristic impedance of the 

open stub, ZS1, is chosen to induce equality of tS1 and t1 for 

better characteristics of the lowpass filter [5].  

The values from Fig. 6 are incorporated into models in Fig. 

7. The final filter is symmetrical as can be seen in Fig. 7. 

Additional resistivity is incorporated to suppress numerical 

problems, Fig. 6. Results for S21 and S11 for the final structure 

with the incorporated lowpass filter are presented in Fig. 7. 

More than two higher harmonics are suppressed. S11 is below -

15 dB in the bandpass.  

IV. CONCLUSION 

The algorithm for incorporating lowpass filter into 

bandpass is presented. For example, it is applied to a very 

wide bandpass (WBPF) filter of 150 %. Such WBPF has 

narrow bandstop and wide higher harmonic that make 

problems in circuits. More than two higher harmonics are 

suppressed with incorporated lowpass filter. The lowpass 

filter consists of only three identical cells with uniform arms 

in the middle of the WBPF structure. The algorithm is 

applicable to other bandpass filters. Further research will 

include simulation and fabrication in microstrip.
  

 
 

 
 

 

Fig. 7.  Model of the lowpass filter incorporated into the bandpass filter, down model; the model with additional resistivity, upper model. 

 

 

  
 

Fig. 8.  S21 and S11 parameters for the resulting bandpass filter for ZS1- 

characteristic impedance of the open stub, equals 30 Ω.  
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