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Abstract— Rectangular waveguides are commonly used for 

high power radar application. A proper emphasis has given 

to minimise the insertion loss and to improve the return loss 

of the adapter. A model has been developed by using coaxial 

to rectangular waveguide (WR75) with frequency of Ku 

band at 13.75 to 14.50 GHz. with 50 Ohm impedance. High 

Frequency Structural Simulator (HFSS 16.1) software has 

been used to design the adapter. 
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I. INTRODUCTION 

The transition is an important part of most microwave 

systems, however, since solid state components are usually 

constructed on microstrip transmission lines and 

interconnected with coax, while microwave antennas 

normally use waveguide techniques. A typical transition 

consists of a coaxial connector on the broad side of a 

rectangular waveguide with the center conductor extended 

as a probe into the waveguide, with one end of the guide 

ending in a short circuit, like Fig. 1. [1] 

 
Fig. 1: WR75 waveguide to coax adapter 

In circular waveguide, the characteristic impedance 

is a function of the guide wavelength: 

Z0 = 377 × (
𝜆𝑔

𝜆0
) ……………Eq. (1) 

While in rectangular waveguide, the characteristic 

impedance is modified by the aspect ratio: 

Z0 = 377 × (
𝜆𝑔

𝜆0
) × 

2𝑏

𝑎
 ………….Eq. (2) 

Where a and b are the large and small inner 

dimensions, respectively. The guide wavelength, λg, is 

easily measured with the slotted line, but it can also be 

calculated: 

𝜆𝑔 = 
𝜆

√1− (
𝜆

𝜆𝑐
)

2
 ………………Eq. (3) 

Where the cut-off wavelength, λc = 2a, or twice the 

large inner dimension of the waveguide. 

A coaxial line can be matched to a waveguide by 

means of a probe antenna located ahead of a short-circuiting 

plunger. An impedance match can usually be achieved  by 

varying any two of the following three dimensions: (a) the 

off-centre position of the probe, (b) the probe length (Depth) 

and (c) the piston position (Backshot), as shown in fig.2. [2] 

 
Fig. 2: Coaxial to Waveguide Adaptor 

II. STRUCTURE AND SIMULATION 

The proposed model as shown in fig.2 is composed of a 

coaxial probe and a section of waveguide with one face 

shorted. Here the waveguide has a height smaller than that 

of a standard waveguide. The probe penetrates into the 

waveguide from the upper wall of the waveguide there is a 

step lowering down the bottom wall and makes the height of 

the waveguide bigger. 

When the initial parameters of the adapter set, 

HFSS has been used to optimise the design. The parameters 

of the developed model are as shown in Table 1. 

Parameters Size (mm) 

A 19.0500 

B 09.5200 

A 02.1400 

B 00.6375 

C 05.0000 

Table 1: Parameters of the Adapter 

Designing model from the HFSS is as shown in fig.3. 

Simulated insertion loss and return loss of the frequency 

ranges from 13.75 GHz to 14.50 GHz. Are as shown in fig.4 

 
Fig. 3: Designing Model in HFSS 
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III. FINDINGS & DISCUSSIONS 

From the study it is found that if there is a change in the off-

centre position at the same time the characteristics 

impedance (Z0) also changes. Furthermore if there is a 

change in the probe length of the inner cylinder the 

frequency bands also varies with it. Additionally, if there is 

a change in the piston position, return loss & insertion loss 

also changes its values accordingly. This study has been 

carried out at frequency ranges between 13.75 to 14.50 

GHz, however coaxial to waveguide adapter can be used for 

whole KU band. (12.00 to 18.00 GHz) 

IV. CONCLUSION 

It has been experimentally proved that the coaxial to 

waveguide adapter assure the high impedance matching of 

50 Ohm coaxial line with the standard rectangular 

waveguide (WR75). Additionally, from the designing model 

of adapter in HFSS, following simulation results of Return 

Loss, Insertion Loss and Isolation has been obtained at the 

frequency ranges between 13.75 to 14.50 GHz. 

 
Fig. 4: Simulation Results in HFSS 

Bandwidth 

(MHz) 

Return Loss 

(dB) 

Insertion Loss 

(dB) 

Isolation 

(dB) 

750 29 0.02 29 

Table 2: Simulation Results of the Model 
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