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Power Divider using Shunt Open-Stub Loaded Transmission
Line
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Abstract

This paper presents a Bagley polygon and Gysel divider using open-stub loaded transmission line. The
structure of slow-wave characteristic consists of small transmission line and shunt capacitive open stub that
have reduced characteristic impedance and phase velocity, so we can implement the small circuit size. To
validate the slow-wave characterisitcs, we are implemented the slow-wave characteristic of Bagley polygon and
Gysel divider at center frequency 2.1 GHz. Its characteristics are same, but the circuit size is reduced above
15 % respectively.
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Fig. 1. (a) Equivalent circuit for unit cell of
slow—wave structure (b) Cascade connection of
slow—wave structure unit—cells
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Fig. 4. Photograph of implemented 3—way Bagley
polygon divider using slow—wave structure
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Table 1. Calculated values of transmission line for
Bagley polygon divider

N4 AEAR | M2 AEAR
Wore (mm) 1.3 1.3
d (mm) 4.2 8.3
Wsrus(mm) 1.5 1.5
Los (mm) 1.5 3.0
N 5 5
d

WoTLI
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Fig. 5. Transmission line configuration using
slow—wave structure
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Fig. 6. (a) Conventional 3—way Bagley polygon
divider (b) Comparison with simulated and measured
results of 3—way Bagley polygon divider
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H 2 22 oZd 247 58 22H@ 2.1 GHz)
Table 2. Measured results of Bagley polygon divider

(@ 2.1 GHz)
717 A& T2
2843 | Asdod 2g| 244
Si (dB) -145 4Ll 117
Sy (dB) -5.0 48 49
S31 (dB) 47 438 4.7
Sy (dB) 49 48 49
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Fig. 7. Photograph of implemented 2—way Gysel
divider using slow—wave structure
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Table 3. Calculated values of transmission line for

Gysel divider
N4 AEdE N2 HE=
Wore (mm) 1.0 1.0
d (mm) 29 4.1
Wsrys(mm) 1.0 1.0
Los (mm) 1.0 42
N 5 5
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Fig. 8. (a) Conventional 2—way Gysel divider (b)
Comparison with simulated and measured results of
2—way Gysel divider

B4 X4 =87 58 23 (@ 2.1 GH2)
Table 4. Measured results of Gysel divider (@ 2.1

GHz)
A 4] =z
daalder a]o:;jr i
=27 FATE L =4
l ;E) ‘___,374- gjq_ = 76773.37’]'
Si (dB) -18.3 -32.5 -15.5
Sy (dB) 22.80 3.06 275
Sy (dB) 2.80 -3.06 275
Sy (dB) 236 61.0 284
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