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Loop Antenna 

 A loop antenna is a antenna consisting of a loop (or loops) 

of wire, tubing, or other electrical conductor with its ends 

connected to a balance or unbalance transmission line 

 Loop antennas take many different configu-rations, which 

include circular, square, rectangular, triangular, elliptical 

and other shapes 



Klasifikasi antena Loop 

Loop antennas are usually classified into two categories: 

1. electrically small Loop (C < λ/10) 

2. electrically large loops (C∼λ)  Resonant Loop 



Aplikasi antena Loop 

Most of the applications of loop antennas are in the HF (3 

– 30 MHz), VHF (30 – 300 MHz), and UHF (300 – 3,000 

MHz) bands 



Electrically small Loop 

 Electrically small loop have small radiation resistances that are 

usually smaller than their loss resistances. Thus they have poor 

efficiency and they are very poor radiators. 

 Antena ini jarang digunakan pada mode transmit pada komunikasi 

radio, kalaupun digunakan biasanya pada mode receive, seperti 

pada portable radio dan pager, dimana parameter S/N lebih penting 

daripada efisiensi antena. 

 Selain itu antena ini juga sering digunakan sebagai probe dalam 

pengukuran medan elektromagnetik, dan digunakan pada 

radiowave navigation. 

 

 

Karakteristik 

circumference 

C = 2πa < λ/10 



Electrically small Loop 

 The field pattern of electrically small antennas of any shape 

(circular, elliptical, rectangular, square, etc.) is similar to that of an 

infinitesimal dipole with a null perpendicular to the plane of the 

loop and with its maximum along the plane of the loop (θ = π/2) 

 

Karakteristik 

The radiation pattern looks the same as a 

short dipole, but the polarization is now 

Eφ (not Eθ, but still linearly polarized) 



Electrically small Loop 

Karakteristik 



Electrically small Loop 

 The radiation resistance of the loop can be increased, and made 

comparable to the characteristic impedance of practical transmission lines, 

by : 

a) increasing (electrically) its perimeter 

b) increasing  the number of turns 

c) insert, within its circumference or perimeter, a ferrite core of very 

high permeability which will raise the magnetic field intensity and 

hence the radiation resistance. This forms the so called ferrite loop. 

Untuk meningkatkan efisiensi small Loop 



Electrically Large Loop 

Karakteristik 

circumference 

C = 2πa ≈λ)  

 As the overall length of the loop 

increases and its cir-cumference 

approaches one free space 

wavelength, the maximum of the 

pattern shifts from the plane of 

the loop to the axis of the loop 

which is perpendicular to its 

plane (θ = 0 and π). 

 The multiple lobes in a large loop 

begin to form when the 

circumference exceeds about 

3.83λ (radius exceeds about 

0.61λ) 

 

 



Electrically Large Loop 

 Karakteristik Directivity 

 

Karakteristik 



Electrically large Loop 

 Karakteristik Impedansi freq 5Ghz, C = 6 cm 

 

Karakteristik 



Electrically Large Loop 

Karakteristik 

C = circumference  



Design Procedure 

To resonate the loop, usually a capacitor in parallel or 

an inductor in series is added, depending on the 

radius of the loop and that of the wire 



Pengembangan Antena Loop 



Antena Helix 

Operational Modes 

Normal Mode Radiation 

Axial Mode Radiation 

• Mode radiasi pada 
helix ada 2 macam : 
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• Macam-Macam antena helix  : 

Tapered 
Uniform 

Variable 
Pitch 

Envelope 
Variable 
Thickness 

Unbalance 

Balance 
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Antena Helix 

x 

z 

Diameter D 

Turn spacing S 

C = Circumference 

Pitch Angle  

Ground Plane > /2 

Number of turns N 

• Dimensi-Dimensi  pada helix  : 
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• Normal Mode Radiation 

Normal Mode Radiation (broadside) terjadi jika :  

D <<   atau ,  LN <<   

x 

z 

Diameter D 

y 

Antena Helix 
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• Distribusi Medan Mode Normal 
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• Axial Mode Radiation preferred mode 

x 

z 

y 

Circumference C 

Axial Mode Radiation (endfire) terjadi jika : 

3/4 <  C < 4/3 

1. Narrow Mainbeam dengan minor sidelobes 

2. Polarisasi sirkular  (orientation  helix 

orientation) 

3. Bandwidth lebar dibandingkan mode normal 

4. Tanpa kopling antar elemen 

5. Dapat disusun dengan helix lainnya untuk 

meningkatkan gain  

6. Perancangan tidak kritis  

Sifat-sifat mode axial 

Antena Helix 
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• Parameter of Axial Mode Radiation 
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Antena Helix 

Rancanglah antena helix dengan 5 lilitan yang memiliki spesifikasi sebagai 

berikut : 

o Frekuensi kerja : 400 Mhz 

o Pola radiasi : broadside 

o Polarisasi : circular 

o Spasi perputaran : λ/50 

Tentukan : 

a) Keliling dari helix 

b) Panjang kawat yang diperlukan 

c) Panjang helix 

d) Pitch angle 

 

Contoh Perancangan 
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Questions??? 
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