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Abstract--Power dividers are important passive components in 

the implementation of various microwave circuits for wireless 

communication. This paper proposes the design of the four way 

power divider at 4GHz center frequency .The power divider is 

intended to divide or split a microwave power signal into other 

devices equally or unequally .The proposed divider network is 

designed by applying T junction power divider design 

(16.7mm×18mm) in which each one of the port will receive one 

quarter power of the input signal that is 6dB of the input signal. 

Power dividers are analyzed and solved mathematically and 

numerically. These analysis are validated by fabrication process 

and finally compared with measurements experimentally. The 

layout is simulated on Fr-4 substrate with thickness 1.6mm and 

ɛr 4.6 which is commercially used for high speed RF circuit 

design. The proposed power divider simulation results show that 

the return loss is approximately  -15dB and insertion loss is - 

5dB.The results obtained are compared with the other designs of 

different dimensioned power dividers like (14mm×17mm) and 

(21mm×18mm).It find its wider applications in 

telecommunication, radar technologies ,coherent power splitting 

of local oscillator power and antenna feedback network of 

phased array radars, external leveling and radio measurements. 
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I. INTRODUCTION 

Wireless standards and applications continue to evolve, there 

is an increasing demand for further miniaturization of passive 

microwave components. A power divider is a passive 

component which is used to split the electromagnetic 

microwave power into other devices equally or unequally. In 

an ideal three port power divider network, the power given in 

port 1 is equally split between the two output ports and vice 

versa operation is carried out for power combiner. In this 

paper T-junction four-way power divider is designed and 

compared with powerdivider of different length and width. 

Five port power divider consists one input port and four 

output ports,hence the power given in port 1 will split equally 

to the four ports (i.e.) each port will receive 6dB of gain. 

II. DESIGN ANALYSIS: 

 

Three structures are proposed for this paper. The layout of the 

proposed power divider has been numerically analysed with 

ADS. The overall size of the design is presented in millimeter 

(mm). 

 

A. STRUCTURE 1: 

 

The structure 1 is a five port device of   length 14mm and 

width 17mm.It is operated at the range of frequency 3.5- 

4.5GHz with a center frequency of 4GHz.It is designed on 

layout window of ADS & the substrate used is FR4 with 

thickness 1.6mm.The structure 1 layout is shown in figure1: 
 

 
Fig.1 Layout design of structure 1 
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B. STRUCTURE 2: 

 

The 2nd structure is of dimension 21mm×18mm.it is also 

designed with the same operating range 3.5-4.5 GHz and 

centre frequency of 4GHz.The structure 2 layout is shown in 

figure2: 
 

 
Fig.2 Layout design of structure 2 

 

C. STRUCTURE 3: 

 

The design of structure 3 four way power divider is of length 

16.7mm and width 18mm.It is done using ads (advanced 

design system) software. The design is plotted in layout and 

ports are fixed at the input and outputs.In this FR4 substrate 

with thickness 1.6mm.The structure 3 layout is shown in 

figure33: 
 

 
Fig. 3: Layout design of structure 3 

III. SIMULATION AND RESULTS 

 

The layout of the design has been simulated on Method of 

Moment (MoM)analysis in ADS software. 

 

A. STRUCTURE 1: 

 

The first structure was simulated and the results are 

observed.The marker m1 of this graph depicts the power 

reflected in ports1,2,3,4,5. 

 

 

Fig .4Simulated results of input ports S11 and output ports (S22, S33, S44, 

S55). 

 

In the simulated results S11 is -12.5dB and S22, S33, S44, 

S55 are less than -4.5dB at a centre frequency of 4GHz. 

 

 
Fig.5 Simulated results of insertion loss (S21, S31, S41, S51). 

 

The marker m2 shows that S21, S31, S41, S51 is around -6dB 

at 4GHz of operating range 3.5-4.5GHz. 
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B. STRUCTURE 2: 

 

The structure 2 was simulated and the results are obtained 

 

 

Fig.6Simulated results of input ports S11 and output ports (S22, S33, S44, 

S55). 

 

In the simulated results the input return loss (S11) is 

approximately -13dB and output return loss (S22, S33, S44, 

S55) are less than -5dB at a frequency of 4GHz. 

 

 
 

 
Fig.7 Simulated results of insertion loss (S21, S31, S41, S51). 

 

The marker m2 shows S21, S31, S41, S51 is around -6dB at 

4GHz of operating range 3.5-4.5GHz. 

C. STRUCTURE 3: 

 

The structure 3 was simulated and the results are obtained. 

 

 
Fig.8 Simulated results of input ports S11 and output ports (S22, S33, S44, 

S55). 

 

In the simulated results the input return loss (S11) is 

approximately -15dB and output return loss (S22, S33, S44, 

S55) are less than -4.3dB at a frequency of 4GHz. 

 

IV. CONCLUSION 

 

The four way power divider of the proposed design has been 

simulated on FR4 substrate which operates at centre frequency 

of 4GHz.Then the proposed power divider was compared with 

design of different structures was analyzed. 

 

From these three structures we conclude that the 3rd structure 

had better results and with a minimum insertion loss of - 

15.317dB and return loss of -6dB. It’s good agreement for the 

input-output ports of simulation 

 

Hence from these results we can conclude that power 

consumption could be minimized for high frequency 

applications. 
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