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General Description

The purpose of the work is to perform simulations for two antennas, each implemented on a
separate PCB.
The frequency bands of interest are:

0O 2400 MHz-2483.5 MHz

0O 5150 MHz-5850 MHz
The simulation software used to conduct the evaluation is Ansys HFSS.
The version of the software used in the simulation is 2023R1.
The dates of the simulation is September 18-21, 2025.
The simulation was performed using FEM (finite element method) in the frequency domain. The
mesh elements are tetrahedra. A vacuum box with PML material was defined. The antennas
were simulated using imported S2P parameter files. The layout files were imported directly from
Altium with the specified materials and dimensions.
The simulation was conduct in a free space evaluation.
Below are the material parameters used for the simulation.



General Description Continued

. View / Edit Material

Matenal Name
|Fn-4
Properties of the Matenal
Name Type Value Units

Relatrve Permittnity Simple 45
Relatve Permeability Simple 1
Bulk Conductivily Simple 0 siemens/m
Dielectic Loss Tangent Simple 002
Magnelic Loss Tangent Simple 0




Antenna’l Antenna2
Frequency [MHZz] 2440 5500 2440 5500
Return Loss [dB] -0.18 -0.98 -0.38 -0.98
Polarization Linear Linear Linear Linear
Peak Gain [dBi] -19.28 -4.54 -17.77 -4.53
Total Efficiency [dB] -21.01 -7.16 -19.51 -7.20

Input Impedance [Q] 3.12-111.21i 4.18-34.3i 5.78-102.7i 4.18-34.28i



e Photos of the Antennas with Dimensions
e Both Antennas are of the same Dimension
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APCB08008 (Ant 1)

Inductor LQWO3AW3N7CO00_series



Return Loss APCBO8008 Ansys
2023 R2

dB(S(1,1
= Segup& ’: PH
2.440000 -0.182666
5.500000 -0.987976
Input Impedance APCBOR008 Ans?s
2023 R2
FICG]|f=iae %ﬂﬁf& - D1
2.440000 3.128346 - 111.211022i
5.500000 4.183710 - 34.300096i
EffiCiEﬂCY Table APCBOSO0R Anﬁyﬁ
2023 R2
dB(RadiationEfficiency) dB(SystemEfficiency)
Sl Setup1 : D1 Setup1 : D1
2.440000 -7.160033 -21.012309

5.500000 -0.250032 -7.165039




-10.00

Ansys

Freq [GHZ]

81 1 APCB08008 e A
O_
. min2
_5__ m3
e
-15 1
Name | X [GHZz] Y
. m1 2.4000 |-0.1539
-20 m2 2.4800 |-0.2286
| m3 2.6800 |-4.7836
m4 5.1500 |-0.7288
] m5 5.8500 |-1.3396
=25 1 T ! L 1 ! — 1 r T T 11 L L IR AL AL L L R B
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A}ng}rd Ansys Inc

Ansys Inc . . . . Ansys
N Realized Gain Total, @2.4GHz S Realized Gain Total, @2.44GHz i
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Realized Gain Total, @2.48GHz
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1Sy Inc. . . Ans sy Inc. . . Ansys
o Realized Gain Total, @5.325GHz o e Realized Gain Total, @5.5GHz e
Max: -5.27 Max: -4.54
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dBi

Realized Gain Total, Elevation Cut

APCB0B008

Ansys
2023 R2
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dBi

Realized Gain Total, Azimuth Cut e 532
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APCB08009 (Ant 2)

Inductor LQWO3AWA4N3J00_series



Return Loss APCBO8009 Ansys
2023 R2

dB(S(1,1
= Segup& ’: PH
2.440000 -0.384315
5.500000 -0.988749
Input Impedance APCBOR009 Ans?s
2023 R2
FICG]|f=iae %ﬂﬁf& - D1
2.440000 5.784572-102.707161i
5.500000 4.186117 - 34.289032i
EffiCiEﬂCY Table APCBOS009 Anﬁyﬁ
2023 R2
dB(RadiationEfficiency) dB(SystemEfficiency)
Sl Setup1 : D1 Setup1 : D1
2.440000 -8.798253 -19.519964

5.500000 -0.295493 -7.207476




-10.00

Ansys

Freq [GHZ]

81 1 APCB08009 e A
O_
T m
-5 7
. m3
e
-15 1
Name | X [GHZz] Y
. m1 2.4000 |-0.2572
-20 m2 2.4800 |-0.6951
| m3 2.5675 |-5.0631
m4 5.1500 |-0.7296
] m5 5.8500 |-1.3413
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A}ng}rd Ansys Inc

Ansys Inc . . . . Ansys
—_— Realized Gain Total, @2.4GHz e Realized Gain Total, @2.44GHz i
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1Sy Inc. . . Ans sy Inc. . . Ansys
o Realized Gain Total, @5.325GHz o e Realized Gain Total, @5.5GHz e
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10

15

-—-_-—-'"--_--'"-_ e —,,
— S

-20 7
251

-301

35 -

180 135 90 45 0 45 90 135 180

Phi [deg]

Fregq='2.4GHz' Theta='90degd'
Freq='2.44GHz' Theta='90deg’
Freq="2.48GHz' Theta='90deg’
Freq='5.15GHZz' Theta='90deg’
Freq='5.325GHz' Theta='90deg'
Freq='5.5GHz' Theta='90ded'
Freq='5.675GHz' Theta='90degd'
Freg='5.85GHZz' Theta='90deg'’




Summary

" |nthe low frequency band, the resonance is out of band of interest
* |nthe high frequency band, there is no resonance
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