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A Study on the Design of Meander Slot Antenna for the Zigbee Module and

Improvement of Its Return Loss
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Abstract : In order to design small printed antenna restricted within narrow area of 30mmx8mm for the Zigbee module and improve
its return loss, meander slot antenna with a floating conductor as the parastic element has been proposed. The resonant frequency
and bandwidth(VSWR <2) of the antenna designed and fabricated in the present study is about 244GHz and 113MHz respectively.
The radiation pattern is almost similar to that of dipole antenna within the operation frequency range. Also the radiation efficiency
and gain of the proposed antenna is more than 60% and 2.7dBi respectively. It has been observed that the characteristics the
proposed antenna mentioned above satisfy the specification required of the Zigbee application. In order to validate the proposed
antenna, some simulated and measured results are presented and compared.
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Table 1 Specification required for designing the internal

antenna

Mechanical specification

30mmx*8mm (max.)
~ +70°

Demension

Operation temp. -30°

Electronic Specification

Frequency range 2400 ~ 2485MHz

Antenna gain +2dBi (min.)
3dB Beam width 120° (min.)
VSWR Less than 2
Impedance 50 ohm
Polarization Linear (vertical/horizontal)

or Circular (left/right hand)
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(c) Bottom view of the proposed antenna on the ground surface

Fig. 1 Basic geometry of the proposed antenna
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Fig. 2 Slot pattern(white part) on the ground surface
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Fig. 5 Slot pattern(white part) with the floating gap
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Table 2 The optimized parameters of the feeding part

e % [mm] a2} E %% [mml]
Fwx 21 Fy 21.7
Fwyl 4.1 Fy_gapl 0.8
Fwy?2 2.1 Fx-gapl 4.2

Fx 5.8 Fx-gap?2 2.7

Table 3 The optimized parameters of the slot part

Ih2}u] g %% [mml] 3}2}u] E] # [mm]
Lx 30 Sx6 8
Ly 30 Sx7 3.75
Sx 26 Sx8 55
Sy 7 Sx9 15
Sx1 55 SW 05
Sx2 3 Syl 1.85

S2_xt 0.8 Sy2 1
Sx3 875 Sy3 3.75
Sx4 2.5 S8 xt 1
Sxb 0.7

Frequency[GHz] 2405 | 2435 248
Reflection coefficient[dB] -6574 | -234 | -4.947

Fig. 7 Simulated return loss of the first antenna designed

with the optimized parameters
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Fig. 8 Simulated 3D radiation pattern of the first antenna

designed with the optimized parameters
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Fig. 9 Simulated 2D radiation pattern of the first antenna

designed with the optimized parameters
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Fig. 10 Photograph of the first antenna fabricated with the

optimized parameters
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gap
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Table 5 Comparison of measured return loss between the

first and the second fabricated antenna
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Fig. 14 Comparison of the 2D radiation pattern between

simulated and measured results of the second

fabricated antenna
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simulated measured
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