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Design of New Planar 3-way Power Divider
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Abstract

This paper presents an equal 3-way planar-type power divider. In conventional 3-way Wilkinson dividers, it has been
difficult to realize the circuit because of the crossover of isolation resistors. In the proposed divider, the isolation resistors
can be easily attached to the planar structure of the divider. In addition, no phase difference is observed at output ports
without extra line compensation because of its symmetric structure. The fabricated 3-way divider has a greatly improved
bandwidth by 160 % in $i;, 22.4 dB, min of isolation, and in phase characteristics between output ports at 2.4 GHz
of center frequency from measurement.
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Fig. 1. Wilkinson power divider using a microstrip.
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Fig. 2. Proposed 3-way power divider.
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Table 1. Transmission line impedance of the proposed
3-way power divider.
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Table 2. Resistor values of the proposed 3-way power
divider.
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Fig. 3. Structure of the proposed 3-way power divider.
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Fig. 4. Circuit simulation results of the proposed 3-
way power divider.

ARy 20| HE dway A8 27 A7

M AlEdo1d ¥ Az

M MER FZ29 3way M 27| ASH
0|

¥ 3E 99 1, 29 ek 24 A A=
A2 A LAER FA4E otk

AAT 2A BEe 8RS Hols) 913 24
GHz g 3-way A9 Fuj718 A A5 o)
Atk AlEZolA Tool2 AnsoftAh] Designer
V2E AHFEIATE 19 4E 32 A EFo)R Aol
o 3 AEdeld A Add AR S 729
Jway A9 Euj7]e] A B 9 7 A B4,
A Aol v+ $5EE Ho 33 itk 19
e A 542 JYele 5, §¥E 12 229
Hlwate] vepd 1otk

dutd ez teho] obd ©d Wilkinson g £
W77t A 2 F e §2 U9ES 1R
= Aojth W, & =Fo|M AASHE 3-way HY
Tl 719} A g, 71E9) Fxol vlEte] -20 dBE 7]
FO2 Y 5,9 UYgFe 6 HE AL B 4 9k

I¥ 62 AA Aol ¢A EM ABH|HL £
st} AYF 729 AANH EAE Lol 1Yo)
o Agdoldel A8 7B HFAE ¢,225
of FAE 62 mile] 71W-E AHSIAY, A F5
© 2.4 GHz th el A AA 35 Al EF A tool

o SR S -
04 . ., Ll . A
L 11GHz o
-20 B —— i
° 1.85GHY 5 .. 208GHz | |
N 7 i
5 -30 4 3t
= <
& -40 o
2
= 4
s‘ 50
B -50 4
=
60
return loss
704 - o L PR A —&— 811 (Conventional Structure)
) | —8—811 Proposed Structure )
80 +——r———r s N —— o
15 20 25 3.0 35

Freauencv IGHz1

8 5. 7129 3way 1Y Rulslsle 5, HYE
H 7

Fig. 5. Comparison of S, bandwidth to the con-
ventional 3-way power divider.



BEBHRRERAGE B188 B19% 000518

2 AnsoftA}9] HFSS V10 Al&-&ith

¥ 6= AY 54 A8 #9) §4, 38 &
AL Yeili= EM AlE# o)A Aol 19 6(b)
£ A EAd dig EM A& oA Aotk AE
#old 238 AHEH T4 F3 24 GHzolA 2
TEF AGEE Ago] 132 FY3H -382 dBY
A% 545 321 dB o3 Az EA4L Byt
T 7 29 gAY Aol 5 A4 542
RYou) -20 dBE 71302 ¥ 5,9 Yoz
1.78 GHzo| Al 2.92 GHz7hA) <F 1.14 GHze] §-& o)
9% 4% Ry

lo

return loss & volation

Magnitude {dB]

insertion loss 832

—O0—si11 | —o—saff.

—O— 821 d— 43|

. .

——er fo-o-iooo
i

Freauency {GHzl
@) 3%, A4 ¥, 49 54

(a) Matching, power division, and isolation

180 4

; i ; i
90 - Ao b R
T : ; i

Phase [deg)
o
!

-

~—0— 8§21 Phase (EM Simulation)
‘| —O— 8§31 Phase (EM Simulation)
—— 841 Phase (EM Simulation)

Frequency [GHz]

®) 9% 54
(b) Phase characteristics
a8 6. HAE 3-way A Fuj71e] EM AlEH o]
A Az
Fig. 6. EM simulation results of the proposed 3-way
power divider.
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Fig. 7. Fabricated 3-way power divider.

32 M2 TZ9| Swey B 27| HZ Y

53 23

29 7L A AA W) oate] A4 AzE
A2 e F29 3way AY Fujs]o}.
1Y 8e B =ZolA A= HTe FZY
3way A8 Bul71e) 24 Asolty. 27 Az 54
Z32 24 GHzol A A9} 5 Bejr} o] 3
910.0] -224 dB o)5te] He) BA} 2 2 Do
A £ 9akel EAL ugth B3], -20 dBE 712
0% & 5,9 HAEL 1.64 GHzol A 2.86 GHz7}
A o 122 GHzo) L 7190 2H, 32 AE
Fo| Mol HQ) YA dway A Fuizlel S,
S Zo) ko] of 160 % 4AE JAZ E4L 1}
Bl Qe
N.Z B
B RBoAE A2e 729 Jway A )]
2 ATk Ao A Wwel o3 AW
3way AY Bul7)E 949 A% 49 22 B4,
A4 B4L ARTE AL B OIS S8 el
saom, A ARl ANG 4 wEe) B

z 4 9E 3¢ 5y
$% A9 2719 54



o
g

-10 4

[
o
1

—C— $11 [Measurement]
-} —O— 821 [Measurement]
~&— $31 [Measurement]
~—g— $41 [Measurement]
" | —m— 332 {iheasurement]
- $43 [Measurement]
_ | ~A— 842 [Measurement]

Magnitude [dB]

-60 + T + T + T —+ t + -
0 1 2 3 4 5
Frequency [GHz]

@ 3%, A8 2, 42 54

(a) Matching, power division, and isolation

Phase[deg]
1)
L

-90 l H \ —0— §21 Phase [Measurement]
‘| —0— 831 Phase [Measurement]

.................

i
e —&— 541 Phase [Measurement]
i .

-180 ; T + ; T + T !
0 1 2 3 4 5
Frequency [GHz]

OEREX
(b) Phase characteristics
38 8. 4% 3way AY £uj7) 54
Fig. 8. Measured resulis of the 3-way power divider.
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