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Wideband Power Divider Using a Coaxial Cable
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ABSTRACT

A coaxial-cable impedance transformer that can be used in high power and wideband frequency range is an arbitrary impedance
transformation ratio by an additional coaxial cable. The coaxial-cable impedance transformer to be 50-2 to 25-&Q impedance transformation
ratio is easily operated an wideband power divider by connecting two 50-C2 lines at 25-82 impedance point. This wideband power divider has a
poor output matching characteristic and a poor isolation characteristic between two output ports. In this paper, it proposes a coaxial-cable
power divider to be a good output matching and isolation characteristics as it uses the singly terminated filter design theory. The odd-mode
operation characteristic of the suggested power divider to use singly terminated low pass filter coefficient due to matching order and ripple
value is examined by ADS program. And, it fabricates and measures the operation characteristic of 2-way power divider with 2nd-order and
4th-order matching circuit.
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Fig. 1 Block diagram of the coaxial-cable impedance
transformer, (a) the general Guanella 4:1 transformer,
(b) the modified Guanella 4:1 transformer being
arbitrary impedance conversion ratio
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Fig. 2 2-way power divider using the coaxial-cable
impedance transformer, (a) Block diagram,
(b) Fabricated power divider, (c) Operation
characteristics (Sy; and Syy), (d) Output port
characteristics(Sz and Sg)
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Fig. 3 The singly terminated filter circuit,
(a) Basic circuit structure, (b) Circuit constitution

using 50-Q line
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Table. 1 Element values of the singly terminated
filter and resistor values due to N-order

(1-dB ripple, &4 duEHA : 50 Q)
4(0) Element values
2} (n) =
A3 gk Q)
=0.51
13 g |8
R | R=25.5
=1.0, =091
23} g | & 8
R R1=50, R2=45.5
. g | g=1.51, g=1.33, g=1.01
32k
R | Ri=75.5,R;=66.5, R3=50.5
43 g | 21=1.28,2,=191, g=1.41, g+~=1.05
2
R R1=64, R2=95.5, R3=70.5, R4=525
2 23 wE Y BT ofuby| Aot MEt

Table. 2 Element values of the singly terminated
filter and resistor values due to ripple
(4-order, EA mEHA 50 Q)

Element values
Ripple -
A7 3 (Q)

Maximally | g | &1=1.53,2=1.58, g;=1.08, g,=0.38
flat R | Ri=76.5,R2=79.0, R3=54.0, R4s=19.0

0.1.dB g | gi=1.24, g=1.46, g3=1.20, g4=0.55
R | Ri=62.5,R,=73.0, R3=60.0, R4;=27.7

05.dB g | g=1.31, 2=1.73, 2:=1.39, g4=0.84
R | Ri=65.0, R;=86.5, R3=70.0, R4s=41.7

LO-dB g | 21=1.28,2,=191, gs=1.41, g,=1.05
R | Ri=64.0, R;=95.5, R3=70.5, R4=52.5
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Fig. 4 Output port characteristic of the singly terminated
matching circuit, (@) S11 for an n-order circuit (1-dB ripple),
(b) S11 according to ripple value (2-nd order), (c) S11
according to ripple value (4-th order)
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Fig. 5 the coaxial-cable power divider being 2—order
matching circuit, (a) Fabricated power divider,
(b) Operation characteristics (Si1 and Sq),
(c) Output port characteristics(Sx» and Sz)
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Fig. 6 the coaxial-cable power divider being 4-order
matching circuit, (a) Fabricated power divider,
(b) Operation characteristics (Si1 and S),
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