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This study introduces a compact, low-profile monopole antenna for
wireless body area network (WBAN) applications. The proposed
antenna is derived from a conventional microstrip rectangular patch
design and operates in two industrial, scientific, and medical (ISM)
frequency bands: 2.4 GHz (2.4-2.5 GHz) and 5.8 GHz (5.725-5.875
GHz). The antenna's overall dimensions are 16x26x0.8 mm3 or
0.13%0x0.21220%0.0065Lo, Where A, represents the free-space
wavelength at 2.45 GHz. These dimensions ensure a compact and
space-efficient design. The antenna achieves fractional bandwidths of
4.89% and 69.13% at 2.4 GHz and 5.8 GHz, respectively. The
radiation pattern is omnidirectional at both frequency bands, with a
maximum gain exceeding 4 dBi. The antenna's performance was
further evaluated on a phantom model of chest tissue, demonstrating
stable operation over body tissues. The specific absorption rate (SAR)
at both frequency bands was also analyzed, confirming compliance
with safety standards. The compact size and robust performance make
the proposed antenna a promising candidate for integration into
WBAN sensors and devices. All simulations were performed using
CST Microwave Studio software.
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Table 2. Electrical properties of tissue [31].

. E o £ o
Tissue T r T r
(245GHz)  (245GHz) (54GHz) (5.4 GHz)
Bone 11.41 0.384 9.946 1.010
Muscle 52.79 1.705 49.27 4.266
Fat 5.28 0.102 5.010 0.254
Skin 38.06 1.440 35.61 3.218
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Fig. 15. Comparison of the two-dimensional radiation pattern of
the antenna in the state of placement on the tissue model with
placement in free space at frequencies: (a) 2.45, (b) 5.8 GHz.
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free space with the placement of the antenna at different
distances from the chest tissue model.
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Fig. 16. Distribution of absorbed power in the chest tissue
sample at frequencies: (a) 2.45, (b) 5.8 GHz.
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Table 3. Calculation of the SAR level for the proposed antenna
for different input powers

2.45 GHz 5.8 GHz
input
power 100 500 100 500
mwW mwW mwW mwW
SAR 1.38 6.88 0.222 1.11
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Table 4. Comparison of the proposed antenna with previous related researches.

Dimensions i i i Efficien

Reference et Operatllrg |_f;}quency Relatlve[(t;]a]ndmdth o cy

[32] 64.6x53.7x3.94 5.8/2.4 5.1/4.9 85.6/72.8
[25] 50x74.69x4 5.3/2.45 - -
[16] 60x60x2 5.8/2.4 49.11/46 -
[23] 40x40x1.6 5.4/2.45 41.48/29.79 -
[30] 88x95x10.2 2.4/0.402 4.16/0.99 -

[26] 70x70%2 3.5/2.38 7/4.1 59.2/63.3

This paper 16x26%0.8 5.8/2.4 69.13/4.89 88.42/88.1
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