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ABSTRACT

With The Rapid Development in wireless/wire line communications, functions ef Power Dividers are
enhanced and their applications are used in the field of Radio technology. . Among warious4RF passive
circuits, Wilkinson power divider is a basic and important component.in application 'to RF power
amplifiers, mixers, phased-array antennas, and many kinds_of equipment.“Equal Split" Wilkinson Power
Divider is also known as 3 dB power Divider _ihesWilkinson power divider is a well-known device in the
RF/microwave community used for splitting or combining signals. It,is composed of simple transmission
lines and a resistor, and takes advantage of the properties of quarter- wavelength transmission line sections
to provide ldeal power divider characteristies. YA circuit analysissofsthe general Wilkinson power divider
schematic is performed to provide insight into“thendevice characteristics as well as present a clear
derivation of the correlating'seattering matrix. A thoroughycomparison between the performances of each of
the different designs is conducted“and the,results are provided and discussed. In this project our aim is to
improve the specifications of Equal Split Power Divider by: Isolation Loss (> 40 dB), Return Loss and Equal
Power Bandwidth.

Keywords: Dual“Band Wilkinson Power Divider, Even Odd Mode Analysis, Microstrip Patch
Antenna, S-Parameters $12 S13 S2lyand S31, Triple band Wilkinson Power Divider.

I INTRODUCTION

Different techniques are used to modify and simulate the Wilkinson Power Divider .The Wilkinson
Power Divider at“twogdifferent frequencies is presented. The structure of this power divider and the
formula used to determine the design parameters have been given. The circuits also feature a simple
structure with realistic impedance values and distributed design with reduced parasitic effects (in
compared with lumped elements) and exact solution (ideal characteristics). All the structure is presented
for the dual band operation. A structure is also given in which the divider has two output ports shifted
away from the isolation resistor to the middle of the divider and an open stub at the input port. A new
scheme is also proposed for dual band operation. The dual band operation is achieved by attaching

two central transmission line stubs to the conventional Wilkinson Power Divider.
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Il DESIGNSPECIFICATIONS

Software used in this project is Circuit Simulator Microwave Office2002.

Desired frequency =1 GHz to 5 GHz

Source Impedance = 50 ohm.

1
2
3. Load Impedance = 50 ohm.
4. Substrate Permittivity = 2.16 (RT Duroid 5880) , 12.9 (GaAs), 3.38(lso
5. Height of substrate = 1.524 pm.

6. Thickness of Conductor = 0.001 um.

For Uplink and Downlink in Satellite Communi
divider designed must be able to ope
my design is 1GHz to 5 GHz.
e Dielectric constant of the substrate (er
GaAs and lIsola. A substrate with a hig

dimensions of the subst

Line. It has been wi in the design of MICs, RFICs, patch antennas, wire antennas, and other RF/wireless

antennas. It can be use calculate and plot the S11 parameters, VSWR, bandwidth, return loss as well as the

radiation patterns. An evaluation version of the software was used to obtain the results.

IV GRAPHICAL ANALYSIS

We have seen the schematic circuits of Wilkinson Power Divider. Their analysis is given below. Final and
the best result is given in the last .All have different substrate permittivity. From the graph, return loss,

Isolation Loss as well as Bandwidth has been calculated.
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V FIGURES AND TABLES

5.1.1Analysis using Lumped Elements
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Figurel(c) Simulated Graph Showing Isolation Loss S23

11|Page
WwWw.ijarse.com




International Journal of Advance Research In Science And Engineering

IJARSE, Vol. No.3, Issue No.9, September 2014
5.2.1Analysis using Shifted Output Port

TLIM
FoRT ID=TL4
z=1 Ohm Z0=0.88 Chm
EL=51.4 Deg
FO=1 GHz

TLIM
ID=TL1
Z0=1.48 Ohm
EL=51.4 Deg
FO=1 GHz
PORT
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Z=1 Ohm Z0=0.89 Chm

=F1 4 Deg

D R L

TLIN
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EL=51 .4 Deg FE;_HT
FO=1 GHz T o

Figure 2(a) : Schematic of Wilkinson Powe

Desired frequency: 2.5 GHz, Zo=1.45 ohm, Z= 1 ohm

51.4 ohm R=3.34 ohm.

5.2.2 Analysis using Using Open/Short Stub‘
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RES
ID=R1
R=3.24 Ohm

Z0=40.5 Chm
EL=80 Deg
Fo=1 GHz

Z0=40.5 Ohm
EL=80 D=g
Fi=1 GH=z

=z
Z=50 O hm

Z=50 O hm

Figure 2(c) Schematic Wilkinson Power Divider with Short Stub Short At between circuits
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Desired Frequency =1.3 GHz

Electrical length= 60 degree for Z=40.5 ohm
Electrical length =120 degree for Z= 61 ohm
At ports Z=50 ohm R=100 ohm

Open At between Circuits

Desired Frequency= 1.8 GHz

At ports Z = 50 ohm

Electrical length= 60 degree for Z=40.5 ohm
Electrical length =120 degree for Z= 61 ohm
At ports Z=50 ohm R=100 ohm

5.3.1 Analysis using Using Isolation Network

TN TN

D=TL1 D= TLZ
Z0=T0T OFem T TOT OFen
EL=30 Deg

Fil=i GHE

H

Fim4T OFem 3 s s =3 Fim4T O
L 'H‘WF I I I I o WM/\/\_. 4 anm

Schematic Wilkinson Power Divider with Isolation Network

Electrical length =
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5.4.1 Analysis using Microstrip Line —
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Figure 4(a) : Schematic Divider Using Microstrip Line
Wilkinson Power Desired frequency = 4.8 GHz ,
Z=500hm,R=10hm,L=9nH,C=15pF
Width W=221.27um and Length L= 21758 pum.
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Figure 4(b) Schematic Wilkinson Power Divid

withwtrip Line

It shows the maximum

VI FINAL RESULT

e best res

As per the different analysis shown above
return loss and a good Equal Power Bandw
& 13=5.45 GHz. The schematic Wilkinson pow
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Figure 4(c): Schematic Triple Band Wilkinson Power Divider Using Micro strip Line
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Values of S parameters are given in Table 2 and Table 3:

Table 2: Isolation Loss

http://www.ijarse.com

ISSN-2319-8354(E)

-39 dB

S23 0.923 GHz
S32 0.932 GHz
S23 3.4GHz

able 4: Insertion loss

0.923 GHz

S21

3.43GHz

-3.05dB

S21

5.4GHz

-3.08dB

VII CONCLUSION

Based upon the results in the previous chapters, it is clear that different Wilkinson power divider layouts
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can achieve very similar results when constructed using Lumped elements at reasonable frequencies (< 1GHz).
The schematic of equal split Wilkinson power divider was drawn and the layout was generated. The results
of the project were in agreement to the theoretical available results, so the various S parameters were plotted
as shown above.

In this project we conclude that the isolation loss of equal Split Power Divider has been achieved. The return
loss and isolation loss for a UWB Triple band Wilkinson Power Divider is -38.2 dB and -39.6 dB
respectively. Equal Power Bandwidth is around 4.5 GHz. Analysis is done on the desired frequency of 1.5
GHz at Z0 = 50 ohm. It has been designed for f1=0.93GHz, f2= 3.43 GHz & f3=5.42GHz:

VIl FUTURE WORK

With The Rapid Development in wireless/wire line communications, functions of Power Bividers are enhanced
and their applications are used in the field of Radio technologys In, satellite cemmunication and also in
Military applications it can be widely used. Its quarter wavelepgth can provide maximum power tfansfer .For
industrial systems power combiner/ splitter is very useful {for dividing_thegpowers equally. In Wireless

communication uplink and downlink at desired frequencies this device is beneficial.
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