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Extemal View: BLE Antenna

BLE IFA Antenna Pattern

« BLE PCB trace antenna shown in cross-section
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Extermal View: WiFi Antenna

« WIiFi PCB trace antenna shown in cross-section

WiFi IFA Antenna Pattern
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Intemal View : BLE Antenna

Ground-plane Layer
(TOP & L2 Layers) RF Test Connector

Antenna Trace (TOP Layer) Antenna Matching Components

* View from reverse side
» PCB has 4 copper layers with total thickness of 1.55mm
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Intemal View : WiFi Antenna

RF Test Connector Antenna Matching Components Antenna Trace (TOP Layer)

Ground-plane Layer
(TOP & L2 Layers)

* View from reverse side
* PCB has 4 copper layers with total thickness of 1.55mm
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Summary of Antenna Properties

* Antenna Type: Inverted-F Antenna (IFA) on PCB: 2 separate antennas with
matching components tuned for optimum efficiency

 Peak Antenna Gain:

 BLE: 1.05dBi @ 2.402GHz
» WiFi: 0.84dBi @ 2.402GHz
* Frequency Range: 2.402GHz — 2.48GHz [WiFi & BLE bands]
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BLE Antenna Free-Space Radiation Pattem 3D: Peak Gain is at 2.402GHz

farfield (broadband) [1]

Type Farfiald
Approximation enabled (kR >> 1)
Component Abs

Output Realized Gain
Frequency 2402 GHz

Rad. Effic. -1.256 dB
Tot. Effic. -1.878 dB
Rlzd. Gain 1.046 dBi

Peak gains [realized gain]:

+ 2.402GHz: 1.05dBi
+ 2.44GHz: 0.75dBi
+ 2.48GHz: 0.78dBi
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BLE Antenna Free-Space Radiation Pattem 1D-Polar: Vertical [Elevation] Cut:
[Gain vs Theta @ Phi=0 deg.; @ 2.402GHz]

Farfield Realized Gain Abs (Phi=0)
0

—— farfield (broadband) [1]

Frequency = 2.402 GHz

Main lobe magnitude = 0.374 dBi
Main lobe direction = 48.0 deg.
Angular width (3 dB) = 152.3 deg.
Side lobe level = -4.6 dB

180
Theta / deg vs. dBi

q (48.0895, 0.373296 )
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BLE Antenna Free-Space Radiation Pattem 1D-Polar: Horizontal [Azimuth] Cut:
[Gain vs. Phi @ Theta=90 deg.; @ 2.402GHZz]

Farfield Realized Gain Abs (Theta=90)

—— farfield (broadband) [1]

Frequency = 2.402 GHz
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WiFi Antenna Free-Space Radiation Pattem 3D: Peak Gain is at 2.402GHz

farfield (broadband) [2]
Type Farfield

Approximation  enabled (kR == 1)

Component Abs z
Qutput Realized Gain

Frequency 2402 GHz

Radl. Effic. -1.575 dB

Tat. Effic. -2.190 dB

Rlzd. Gain 0.8413 dBi A

Peak gains [realized gain]:

+ 2.402GHz: 0.84dBi
* 2.44GHz: 0.78dBi
+ 2.48GHz: 0.67dBi
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WiFi Antenna Free-Space Radiation Pattem 1D-Polar: Vertical [Elevation] Cut:
[Gain vs Theta @ Phi=0 deg.; @ 2.402GHz]

Q (49.1637,0.090401)

Farfield Realized Gain Abs (Phi=0)
0

—— farfield (broadband) [2]

Frequency = 2.402 GHz

Main lobe direction = 49.0 deg.
180 Angular width (3 dB) = 157.2 deg.
Theta / deg vs. dBi Side lobe level = -5.4 dB

Main lobe magnitude = 0.0909 dBi
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WiFi Antenna Free-Space Radiation Pattem 1D-Polar: Horizontal [Azimuth] Cut:
[Gain vs. Phi @ Theta=90 deg.; @ 2.402GHZz]

2358
53
5
508083
2 3

ain irection = .0 deg.
Angular width (3 dB) = 128.4 deg.
ide lobe level = -0.6 dB
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Total Antenna Efficiency vs. Frequency

Total Efficiency in dB [Magnitude] q (2402, -1.877964)
% (2.48,-2.01245)
0 % (2.402, -2.191974 )
04 (2.48, -2.506532 )
-0.5
-1
-1.5
9
L
. R B —
- 5 -
-3
-3.5
4
-4.5
5

23 231 2.32 233 2.34 2.35 2.36 2.37 2.38 2.39 2.4 2.41 2.42 243 2.44 2.45 2.46 2.47 2.48 2.49 2.5 2.51 2.52 2.53 2.54 2.55 2.56 2.57 2.58 2.59 2.6
Frequency / GHz

« BLE Antenna
 WiFi Antenna
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RE&ER:

Timer:

: 19.96mm; #|: 5.78mm






