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 In this paper, I present about the study of the directivity of 

microstripline coupler. The importance lies in the present study of 

light weight, small size and lower cost planer transmission structure 

like MIC’s of communications. Also, in the fact that radio 

astronomers use these frequencies to study electromagnetic radiation 

originating from stars & others celestial objects. 

Keywords : Stripline, Microwave, Microstripline Couplers. 

 

Publication Issue 

Volume 10, Issue 2 

March-April-2023 

Page Number  

143-146 

 

I. INTRODUCTION 

 

The study will explore how the parameters can be 

varied for different specifications (i.e. directivity and 

coupling factor). The demand for telecommunication 

services is increasingly shifting from a locally - based 

telephony to long - distance and wide - based services 

using mobile telephones & cellular phones. Parallel to 

this the advent of microwave technology has also 

revolutionized the concept of telecommunication and 

data transfer. In the modern world, exchange of 

information at faster rate is a critical management tool. 

The advances in microwave technologies have helped 

in bringing the world closer. The flow of power 

means the propagation of electromagnetic waves 

through these structures. There are different modes of 

propagation of waves such as (i) TEM-mode, (ii) TE-

mode, (iii) TM-mode, and (iv) Non-TEM-mode. 

Which discussing the propagation of wave through 

Stripline or microstriplines TEM-mode is considered 

in the lower giga hertz range of frequency in the 

present work [1-4]. 

II. MATERIALS AND METHOD 

 

It is the measure of discrimination of a directional 

coupler between forward and backward waves and is 

defined as the ratio of the voltage coupled to the 

desired port and of the voltage coupled to the 

undesired port, i.e. 
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D = V4/V3 

D(dB) = -20 Log V4/V3                                                                                               --------------- 1 

For an ideal forward directional coupler directivity is infinity, i.e. voltage at port 3 should be ideally zero. The 

signal is coupled only to port 4, ports (2) and (4) being perfectly matched. [3-5] With microstrip the differing 

field pattern associated with the odd and even modes, give rise to different phase velocities. This results in some 

coupling to the unwanted port as well. The greater difference in the phase velocities of the even and odd modes 

makes the coupling tighter. This parallel microstrip directional coupler may not give a wide band width 

performance for tight coupling. Further the directivity depends on microstrip geometry and substrate property 

Єr . An approximate but simpler mathematical expression for the directivity of the coupled microstrip coupler is 

given as   

D = [4| ξ | / Δπ( 1- | ξ2 | ) ]-2 

D = [λπ(1- | ξ2 |) /  4| ξ | ]2                                                                                           --------------- 2 

Where, 

Δ= [λgo / λge ] -1                                                               --------------- 3 

λge and λgo are the guide wavelengths of the coupled lines for even and odd modes respectively and expressed by 

equation and  

ξ = [ ρe / 1-  ρe2 ] - [ρo / 1+  ρo2]                                                ---------------- 4 

Where, 

ρe = Reflection coefficient for even mode. 

    = Zoe – Zo / Zoe + Zoo                                                                                               --------------- 5 

and    ρo   = Reflection coefficient for odd mode. 

                = Zoo – Zo / Zoe + Zoo                                                                                   --------------- 6 

 

III.  RESULTS AND DISCUSSION 

The coupling coefficient and directivity can be calculated manually using calculators by measuring the values of 

characteristic impedance for even and odd-modes and guide wavelengths and the results obtained are placed in 

tabular form as shown in table 1 for further study. For the study of dependence of directivity on metal 

stripwidth and spacing for a given coupling coefficient and at given frequency [5-9]. Manual calculations have 

been carried out and graph has been plotted with stripwidth on x-axis and directivity on y-axis as shown in 

graph 1. Result shows that as stripwidth increases directivity decreases showing the amount of power coupled 

to the neighbouring stripline in forward direction. Also, directivity decreases with increase of spacing between 

two striplines. 

Table 1: Dependence of Directivity on stripwidth  

h = 100 mils, f = 2 GHz, t = 0.01 mils, Єr = 9.6 

w 
S = 10 mils S = 20 mils S = 50 mils 

C (dB) D C D C D 

10 6.1 26.1 7.1 23.9 11.6 16.7 

30 6.3 21.6 8.2 18.5 11.7 13.8 

50 6.9 19.1 8.4 16.1 11.8 12.5 

70 7.3 17.1 8.6 15.3 12.2 11.7 

90 8.1 16.1 9.3 14.2 12.6 11.2 
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Graph 1: Dependence of Directivity on stripwidth  

h = 100 mils, f = 2 GHz, t = 0.01 mils, Єr = 9.6 

 
 

IV. CONCLUSION  

 

Different methods have been developed for the study 

of characteristics, and design techniques for 

computing coupling factor and directivity of the 

coupled lines of given parameters. To study of 

directivity of the microstripline coupler mathematical 

formulation of the problem is accomplished using 

CAD to obtain specified parameters. Manual 

calculations have been carried out and graph has been 

plotted with stripwidth on x-axis and directivity on y-

axis as shown in graph 1. Result shows that as 

stripwidth increases directivity decreases showing the 

amount of power coupled to the neighbouring 

stripline in forward direction. Also, directivity 

decreases with increase of spacing between two 

striplines. 
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