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Log-Periodic Dipole Antenna using Fractal Geometry for Digital
TV Signal Reception
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ABSTRACT

In this paper, miniaturized log-periodic dipole antennas with fractal structure for Digital TV  broadcasting in
the 470~806 MHz band are investigated. The sizes of the fractal log-periodic dipole antennas that exploit Koch
and Minkowski structures are reduced to 75% and 60% of the standard log-periodic antenna, respectively.
Experimental results show that the 10-dB return loss bandwidths of the log-periodic Koch and Minkowski
dipole antennas are 810 MHz and 670 MHz, respectively, which are wider than 670 MHz of the standard
dipole. And the overall operating frequencies of the fractal antennas are increased by 40 MHz and 70 MHz,
respectively. Within the entire operating frequency range, the measured antenna gains are 4.74 dBi~6.23 dBi for
the Koch fractal and 3.52 dBi~7.44 dBi for the Minkowski fractal, which are slightly lower than 6.12 dBi~8.2

dBi for the standard log-periodic antenna.
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Fig. 1. Geometry of the log-periodic dipole antenna
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Fig. 2. Geometry of the log-periodic fractal dipole antenna
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Table 1. Design parameter values of the proposed antenna
LPDA LPKDA | LPMDA
scaling factor T 0.88 0.88 0.88
spacing factor o 0.05 0.05 0.05
L, [mm] 295 221 177
wi [mm] 10 10 10
number of
10 10 10

elements n

(a) LPDA

(b) LPKDA

(c) LPMDA

3 3. AR 257 <kede] AeApl
Fig. 3. Geometry of the fabricated log-periodic dipole
antenna
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Fig. 4. Measured and simulated return loss for the proposed
antenna
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Table 2. HPBW of 3 types of antennas (x-y plane)

LPDA LPKDA LPMDA
470 MHz 81° 81° 78°
580 MHz 69° 69° 78°
690 MHz 63° 66° 75°
800 MHz 66° 66° 75°
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[E-plane] 470 MHz

----- LPDA
- LPKDA
——LPMDA

[E-plane] 580 MHz
90 1n

=== LPDA
== LPKDA
——LPMDA

[E-plane] 690 MHz

[E-plane] 800 MHz

3 5. 7 T WARE (E-plane)

Fig. b. Radiation pattern for each frequency (x-y plane)
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Fig. 6. Radiation pattern for each frequency (y-z plane)
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