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A Triangular Wilkinson Power Divider with Spaced Output 
Ports 
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Abstract: This paper proposes an idea to modify the conventional Wilkinson power 
dividers to have physically spaced output ports. The well-known internal resistor of 
Wilkinson power divider is now connected to output ports by two additional transmission 
lines to create a triangular shape power divider. Several modified power dividers are 
designed at frequency of 1.0 GHz and one of them is fabricated and measured. The 
measured results of the fabricated diplexer have very good agreement with the theoretical 
results. 
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1 Introduction1 
Microstrip power dividers are commonly used in 
microwave circuits to divide a power to at least two 
channels, or combine the powers in a channel. A 
commonly used microstrip power divider is Wilkinson 
[1, 2] type. There are two practical drawbacks for 
Wilkinson power divider in its original shape or all 
other shapes proposed to miniaturize [3-5], operate as 
multi-frequency [6-9] or broaden the bandwidth [10-
12]; the output ports must be very near to each other and 
straight transmission lines can't be used. This caused by 
the well-known internal resistor connected between two 
output ports where its physical size is very small. In this 
article, the conventional Wilkinson power divider is 
modified by adding two transmission lines to the 
internal resistor at the output ports. In the proposed 
power divider which has a triangular shape, the output 
ports are essentially spaced out. In fact, the internal 
resistor is connected to output ports by two transmission 
lines and not directly alone. The performance of the 
proposed power divider is evaluated using few 
examples including one fabricated and operating at 
frequency 1.0 GHz. 
 
2 Triangular Power Divider 

Fig. 1 depicts an actual conventional Wilkinson 
power divider composed of two quarter wavelength 
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transmission lines connected to a very short length 
resistor, i.e. the well-known internal resistor at its two 
output ports. As it is observed, two transmission lines 
cannot be straight because the output ports must be 
physically near to each other. Fig. 2 depicts the 
proposed power divider (Triangular Power Divider) 
which has not the aforementioned practical drawbacks 
of the conventional Wilkinson power divider. Two 
vertical lines of arbitrary length θ0 have been added to 
the resistor at the output ports as well as one horizontal 
line of the same length θ0 at the input port. Two 
transmission lines connecting the input to outputs are 
quarter wavelength with characteristic impedance 
giving by 

001 cos2 θZZ =           (1) 

Having found the input and output impedances of 
the proposed power divider in two cases of even and 
odd modes, the S parameters of the whole structure can 
be determined as follows 
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where inZ  is the input impedance of one of two 

branches in the even mode and also e
outZ  and o

outZ  are 
the output impedances of that branch in the even and 
odd modes, respectively. 
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