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Abstract— A Log Periodic dielectric resonator antenna (LPDRA) 

is proposed for K and Ka-band (18-40 GHz) applications. In this 

paper, by application of log periodic technique to the series fed 

electromagnetically coupled rectangular overlaid dielectric 

resonator array a new wide bandwidth antenna with flat 

conformal characteristics is formed. This LPDRA has been 

simulated using a CST microwave studio suiteTM 2010. The 

simulated results show the wider impedance bandwidth, covering 

the frequency range of 18–40 GHz with a VSWR less than 2 and 

radiation efficiency greater than 95%. Its maximum gain is 9.98 

dBi at the central frequency 28 GHz. Parametric studies of the 

antennas with CST microwave based design data and simulated 

results are presented here. The scaling factor of 1.05 has been 

chosen for this design. 

Keywords- Dielectric Resonator Antenna (DRA), Log Periodic 

DRA, K and Ka band, CST Microwave Studio suiteTM 2010,  

Microstrip Line feed.   

I.  INTRODUCTION  

    Dielectric Resonator Antennas (DRAs) possess some 

peculiar properties which render them very promising, 

especially for millimeter wave applications. DRAs can be 

designed with different shapes to accommodate various design 

requirements. DRAs can also be excited with different feeding 

methods, such as probes, microstrip lines, slots, and co-planar 

lines [1]. As compared to the microstrip antenna, the DRA has 

a much wider impedance bandwidth due to their many 

advantageous features. These include their compact size, light 

weight, the versatility in their shape and feeding mechanism, 

simple structure, easy fabrication and wide impedance 

bandwidth [1-2]. DRA requires adhesive to mount the DR 

over the ground plane and more manual effort in the alignment 

of the DRA with the feeding structure [3].  
    Bandwidth enhancement is becoming the major design 

considerations for most practical applications of Dielectric 

resonator antennas. Several bandwidth enhancement 

techniques have been reported on modified feed geometries 

and changing the shape of the DRA including conical, 

tetrahedron, ring, triangular etc [2]. The gain, bandwidth and 

radiation performance of DRA can further be modified by 

using array instead of single DRA [3-4]. In case of array, DRA 

elements of proper geometry can be assembled and fed in a 

suitable way [3-4]. These DRA arrays find applications in 

terrestrial applications as well as radars. To enhance the 

bandwidth of the proposed DRA array further, we have used 

log periodic technique. This is a very sophisticated and 

effective approach to achieve broadband antenna design which 

has evolved from the initial work of number of researchers at 

the University of Illinois. The class of antennas that has 

resulted is called frequency-independent or log-periodic 

antenna which was invented by D.E. Isbell [5]. These antennas 

achieve bandwidths of 10:1 with ease, and much larger values 

are possible with careful design. The log periodic dielectric 

resonator array substantially extends the useful application 

area of dielectric resonator antennas [6]. It provides wide 

bandwidth systems with a versatile, low profile, light weight 

antenna with conformal mounting capabilities. The physical 

structure of log-periodic antenna is repetitive, which results in 

repetitive behavior in its electrical characteristics [7-9]. In 

other words, the design of a log- periodic antenna consists of a 

basic geometric pattern that repeats, except with a different 

size pattern.  

    As the demand grows for high speed data transfer and 

internet access, so the communication systems operating in the 

K and Ka-bands are becoming more prevalent. In this paper, 

the design of Log Periodic Dielectric Resonator Antenna 

(LPDRA) is proposed for K and Ka band (jointly known as 

NATO K-band) for high frequency (UHF) applications. CST 

microwave studio suite
TM

 2010 software has been used to 

analyze the performances such as return loss, radiation 

patterns, VSWR and gain of the designed antenna. The design 

methodology of the DRA using log periodic technique is 

discussed and the detail results of the proposed antenna are 

presented in this paper. LPDRA offers continuous operation 

from 18 to 40 GHz bandwidth. Thus it is the smart choice for 

multiband HF operation. This proposed log-periodic dielectric 

resonator array (LPDRA) antenna can play an important role 

in the modern communication and radar system.        

II. ANTENNA DESIGN  

     The geometry of the Log Periodic DRA, including its 

excitation feed line is shown in Fig. 1. The proposed DRA is a 

9-element log periodic array designed to operate over 18-40 

GHz.  The log periodic antenna was invented by D E Isbell 

having broadband capabilities [5]. In   this antenna it is normal 

to drive alternating element with 180
0 

of phase shift from one 

another. The length, width and spacing of the elements of a  
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Fig.1 The proposed Log Periodic Dielectric Resonator Antenna 

 

log periodic antenna increases logarithmically from one end to 

the other. The schematic view of the Log Periodic DRA is 

shown in Fig.2. The length (L), width (W) and spacing (S) 

between the DRA elements are given by the expression- 
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where τ is a scale factor. If the dimension of the array is 

multiplied by τ it scales into itself with element m becoming 

element m+1, element m+1 becoming element m+2 etc [10]. 

This self-scaling property implies that the array will have the 

same radiating properties at all frequencies that are related by 

a factor of τ. The value of L, W and S will be scaled into log 

periodic element [11]. In this design we used dielectric 

resonators having dielectric constant (εr1) =12 with height (H) 

= 3.2 mm. This LPDRA array is supported by FR4 substrate 

with dielectric constant (εr2) of 4.4 and height (h) of 1.6 mm. 

The dimension of the first dielectric resonator element were 

length L= 6.8 mm, width W= 4 mm and spacing S=5.6 mm, 

the dimension of other dielectric resonators were scaled by τ. 

The scaling factor τ is 1.05. The displacement of the radiators 

from the center of feed line was common for the whole array 

and equal to 1.25 mm. The length of array is 72 mm and width 

is 30 mm. Since the resonant frequency and the radiation 

resistance depend primarily on the dielectric resonators 

dimension and slightly influenced by the substrate thickness, 

so the height of both the substrate layer and feed line were 

kept constant.   

  
 

Fig.2 Schematic view of Log Periodic DRA array 

 

   The basic design of DRA array is similar to that of a normal 

log periodic array. As microstrip line feeding offers the 

advantage of easy and cost-effective fabrication of DRA, so 

the proposed DRA array is excited by microstrip line feeding. 

This antenna design is used where a wide range of 

frequencies, moderate gain and directionality are needed.  

III.  PARAMETRIC STUDY 

          As discussed in previous section the gain, bandwidth 

and radiation performance of DRA can be modified by using 

array instead of single DRA. Thus an array of 9 resonator 

element (9 element Log Periodic DRA) resulting in a wide 

impedance bandwidth in comparison to a single DRA which is 

shown in Fig. 3. In case of log periodic DRA, bandwidth 

variation is also achieved by altering the scaling factor τ. So, 

to achieve optimum antenna performance, a parametric study 

has been carried out by varying the scaling factor of LPDRA. 

Fig. 4 shows the simulated return loss with different values of 

scaling factor τ such as 0.95, 1.0 and 1.05. For the case τ = 

1.05, a wide bandwidth with less return loss is observed. 
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Fig.3 Comparison of return loss plots of a single element DRA with a 9 
element Log Periodic DRA array (LPDRA) 
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Fig. 4 Simulated return loss with different values of scaling factors 
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IV.  RESULTS AND  DISCUSSION 

     A Log Periodic DRA for 18-40 GHz bandwidth has been 

designed and analyzed using CST Microwave studio suiteTM
 

2010. Fig 3, 4 and 5 shows the simulated results obtained for 

the return loss parameter. In Fig 3, we can observe that the 

bandwidth of the DRA directly influenced by the number of 

elements used. Compared with the bandwidth of single 

element, a 9 elements DRA array is giving good bandwidth 

result. From Fig 4, it is notable that with 0.95 scaling factor 

the array did not present a performance as good as with 

scaling factor 1 and 1.05. Thus, the final simulated return loss 

of the 9 element log periodic DRA with scaling factor 1.05, 

plotted against frequency is shown in Fig.5. The simulation 

results of proposed log periodic DRA were also showing very 

good radiation patterns and voltage standing wave ratio 

(VSWR) values over the entire frequency range.  Fig. 6 shows 

the simulated VSWR against frequency. It is remarkable that 

VSWR values are lower than 1.8 over the entire bandwidth. 
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Fig 5. Simulated return loss plot of the Log Periodic DRA 
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Fig 6.  Simulated VSWR against frequency  

    Fig. 7 presents the gain versus frequency for the proposed 

DRA. The gain characteristics of DRA array varies nearly log 

periodically between 6.97 dBi and 9.98 dBi with maximal at 

the resonant frequencies and minima in between that. The 

simulated peak directivity varies from 7.01 dBi to 10 dBi 

within the overall band. The directivity versus frequency plot 

has been shown in Fig 8. The simulated far field radiation 

patterns of the proposed DRA are also varied strongly with 

frequency. Fig. 9 plots the simulated radiation patterns at 

different frequencies (18 GHz, 24 GHz, 28.6 GHz, 37.8 GHz 

and 40 GHz). It is observed that the E & H plane radiation 

patterns are in broadside direction against frequency.  
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Fig. 7 Simulated Gain of the Log Periodic DRA versus Frequency       
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Fig. 8 Simulated Directivity versus Frequency    
 

 

 
 

       

 

 

 

 

 

                                  (a) E& H Plane at 18 GHz 
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(b) E & H Plane at 24 GHz 
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(c) E & H Plane at 28.6 GHz 
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(d) E & H Plane at 37.8 GHz 
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(e) E & H Plane at 40 GHz 

Fig. 9.  Simulated E & H plane radiation patterns of Log Periodic DRA at (a) 

18 GHz , (b) 24 GHz, (c) 28.6 GHz, (d) 37.8 GHz and (e) 40 GHz. 

V. CONCLUSION  

      In this paper, a new wideband dielectric resonator antenna 

is introduced. The proposed DRA is a log periodic antenna 

with 9 dielectric resonator elements. The matching is better 

than -10 dB in the working bandwidth. With both input match 

and radiation efficiency consideration, the bandwidth of this 

antenna is from 18 GHz to 40 GHz with a VSWR less than 2 

and maximum radiation efficiency is 95% providing a 

maximum gain of 9.98 dBi. This antenna can be used for K 

(18-26.5 GHz) as well as Ka (26.5-40 GHz) band applications. 

Thus, the above results may be sufficient basis for conclusion 

that log periodical DRA array design can be a good choice for 

communication satellites and high resolution, close range 

targeting RADARs. Fabrication of the proposed antenna will 

be carried out in future.                                                
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