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Abstract

This paper presents an approach for the design of a bandpass-filtering coupled-line power divider with a broadband arbitrary phase
difference between two paths. The proposed circuit consists of a Wilkinson power divider and N™-order coupled line bandpass
filters(BPFs) having different fractional bandwidths(FBWs). Through control of the FBWs of the N™-order BPFs, a constant phase
difference over broadband can be obtained. From the analysis, the design equations of the proposed circuit are derived. To prove the
validity of the proposed circuit, a power divider having a phase difference of 180° is designed and fabricated. From the measurement
results, the phase and magnitude imbalances are 180°+3.22° and +£0.2 dB, respectively, at the center frequency of 2.90 GHz with an
operation bandwidth of 310 MHz.

Key words: Arbitrary Prescribed Constant Phase Difference, Coupled Line, Filtering Power Divider, Fractional Bandwidth

I.M B LFHIL Yok A8 719 Y 9@ Aole] ARG

A AolE A AdiH e AFARE FIlsiok &

A e AlzE, W Y VEQS, 74 S Al2E o e gukAel /Wl = AR 7k oA 7%

= §loll gl 2A 28 @A 7k doA7 dA s 7)(slope parameter)] 2Fo]= <la] FAFTE A oA
TR AE 2t Y 27l diE 9t ol 0 sl 9AkA EAS Holth

=2 JHEAN 2 y&8o AP0 T S=A7A ] AU Wl e A7Y(2020R1A2C20120587) (2019R1A6AIA09031717).
A5y A A7 B3 8- (Division of Electronics and Information Engineering, Jeonbuk National University),
*AEW T ITEHAFAEIT Convergence Research Center, Jeonbuk National University)
- Manuscript received November 14, 2020 ; Revised November 26, 2020 ; Accepted December 22, 2020. (ID No. 20201114-005S)
+ Corresponding Author: Yongchae Jeong (e-mail : ycjeong@jbnu.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 19



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 32, no. 1, January. 2021.

.
2 AFSHE NGEDR AR Z o]

AE T QU0 el A A vadl 2
o8 2= AEAZE o) gote] AR 7] DE 914
Aol e sz5e] AdEE Stk A A e
SRR + 9

>.
2
N

ol ohjr[8]
2 = WesH éa HE
%)

J*EH‘EOH A

[
e
=
~
o

o
Ho
ox
)

oo J®
ne
o

Ny o
%9,

=
M
=

o o

)
2

E
Nf
m
g
:d
a2

=l
~
il
1©
ox
N
o
N

ofr

A3t
z

8

4 =

(fractlonal bandedth FBW)—°— z4st
g 32 3RS d5etr] 98
o5 Ag &9 B4 5

A FEalen, 2% Hdze ¢
[e]

T A =1
i [e) =]
Y P FEs

>, I
o, e
reh 2 1@ e do ofo
wo oX it O M W mjo Sk

oo
[
o

o
K

BN
tijo
By

1.

J9 1 Ak Ag w719 325 Y ok
A I 2 T AgEES 2 970E AgE
w719k N A A2 tl9F 3 o117 (bandpass filter:
BPF), &8 @2 719 94 Aol & +HE + e F7t
ARl AFAHEE FAHT o, ZE ©ak= 50 Q ¢
Hag FEgden, 9129 15 Ave AEE 4=
A, FA 33 12 Ave AZE HE BE YERR S

a4 2= 31 19 39 S7HIRE Aot AFHE

S &9 @ape Y @A 71| AR E gt A ¢

Zie N1, B 11,704
Zeo Zior /4 =
A A 2
Zia Zjo1hs't
J22,./4
P, 1 Path A
o—[ 227,
—| | Path B
22,04
VAR LA
et -—
ZerZinadd ——m 1 B
Z§: w15 Zop Ny Bayr
J3 1. AE Fud doe] ANAE 2 udEH

A% Az AgEn7] 3= tolo] 13

Fig. 1. Circuit diagram of proposed bandpass filtering
coupled line power divider with broadband arbitrary
phase difference.
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Fig. 3. (a) Equivalent circuit of parallel-coupled line BPF
and (b) modified equivalent circuit model of (a).
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Table 1. Circuit parameters of a designed power divider.
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Fig. 5. Simulation and measurement results.
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Fig. 7. Photograph of fabricated bandpass filtering coupled
line power divider with broadband arbitrary phase
difference.
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