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Introduction Airgain’) ) )

 An Antenna System concept is proposed by Airgain for the Roku Brewster
Airgain received a unit from Roku (BRT-D1-0114)

 Antenna configuration
2x2 @ WiFi Dual Band for 2.4GHz + 5GHz
1x1 @ Single Band for 2.4GHz ZigBee/BLE/THREAD (3 IOT protocols)

 All antennas are PCBA feed stamp metal antenna with matching circuit

* This report shows passive measured results for all antennas
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Antenna Specification — Passive Requirements Airgain‘ ) ) )

Basic Passive Requirements
RL for each antennas > 10dB
Isolation (coupling between all antennas) > 20dB

Efficiency (including cable losses)
>60% (for 2.4GHz band)
>60% (for 5GHz band)

Peak Gain (including cable losses)
<6dBi @2.4GHz
<6dBi @5GHz
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Antenna System Proposal
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Airgain Antenna System Airgain‘ ) ) )

Antenna # Airgain Part Numbers Cable
(PNs) length [mm]
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Airgain) ) )

S-Parameters Return Loss, Isolation
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S-Parameter — Return Loss for Ant1_BT Airgain' ) ) )

KEY OBSERVATIONS

Antl BT Return Loss (dB)
Antenna
2.4 GHz 2.49 GHz
Ant1_BT -18.4 -16.2
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S-Parameter — Return Loss for Ant3_WiFi 2 Airgain' ) ) )

KEY OBSERVATIONS

Return Loss (dB)

24 GHz 249GHz 5.15GHz 5.85GHz

— WiFi 2

Antenna

/ Ant2_WiFi1 -16.8 -13.3 -5.5 -11.4

Return Loss (dB)

The matching network needs to be updated
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AFTER MATCHING CHANGE: S-Parameter — Return Loss for Wi-Fi - S T
Antennas Alrgaln ) ) )

KEY OBSERVATIONS

Return Loss (dB)

24GHz 2.49GHz 5.15GHz 5.85GHz

Ant2 WiFi
—— Ant3_WIFi

Ant2_DB -11.2 -19.5 -16.0 -11.5

Ant3_DB -20.9 -21.7 -13.4 -38.7

Return Loss (dB)
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S-Parameter — Isolation for Wi-Fi Antennas ¥

Airgain') ) )

KEY OBSERVATIONS

Ant2 WiFi-Ant3 WIFi

Minimum Isolation (dB)

2.4GHz band

5GHz Band

Ant2_DB-Ant3_DB -23.5 -45.4
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S-Parameter — Isolation between BT and Wi-Fi Antennas

Airgain') ) )

KEY OBSERVATIONS

Antl BT-Ant2 WiFi
—— Antl_BT-Ant3_WiFi

Minimum Isolation (dB)
s Antenna
-10

2.4GHz band 5GHz Band
Ant1_BT-Ant2_DB -24.2 -48.1
Antl_BT-Ant3_DB -31.9 -50.9
:@ 0
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Efficiency and Peak Gain
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Antenna Efficiency (%) and Peak Gain(dBi) —

Frel?ntll_'ency Ant1_BT (%) | Ant2_DB (%) | Ant3_DB (%)
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Airgain’) ) )
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Antenna Efficiency (%) and Peak Gain(dBi) — 5 GHz Band of Operation Airgain’ ) ) )
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Radiation Patterns
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2D Patterns: Ant1 BT at 2.4 GHz Band

Airgain’)

Blane: XY, Unit: o tatal db
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Blane: Y2, Unit: o tatal db

—— Antl BT 2400.0 MHz  —— Antl BT S 34700 WHz
—— Antl BT M4I00MHR  —— Ant] BT & 34900 WHz
— ANLL BT @ 2940.0 HHz

Azimuth

Side to Side Elevation

NASDAQ:AIRG © Copyright 2021 Airgain, Inc. All Rights Reserved.

Front to Back Elevation
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System Coverage: Wi-Fi at 2.4 GHz Band of operation  Ajrgain’) )
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System Coverage: Wi-Fi at 5.5 GHz Band of operation

Airgain’) )
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3D Pattern — Ant1_BT at 2.45 GHz

Airgain’)

Antl_BT: Freq=2.450GHz, Max=2.009, Min=-16.953
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3D Pattern — Ant2_WiFi at 2.45GHz
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3D Pattern — Ant2_WiFi at 5.55 GHz
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Ant2_WiFi: Freq=5.550GHz, Max=3.471, Min=-22.642
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3D Pattern — Ant3_WiFi at 2.45 GHz
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Ant3_WiFi: Freq=2.450GHz, Max=2.110, Min=-12.394
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3D Pattern — Ant3_WiFi at 5.55 GHz

Ant3_WiFi: Freq=5.550GHz, Max=1.567, Min=-14.689

60

Theta (degree)
8

120

150 1

o] 30 60 20 120 150 180 210 240 270 300 330 360
Phi (degree)

=5

NASDAQ:AIRG © Copyright 2021 Airgain, Inc. All Rights Reserved.

Airgain’)

Ant3_WIR: Freg=5550MHz, Max—=1.57, Min—-14.69

ol



report2
Stamp


Conclusion Airgain') ) )

Return loss is better than -10dB specs for all bands

Isolation between the WiFi band is -20dB or better

Isolation between BT and WiFi is -20dB or better

Antenna Efficiency is 60% or better on all Wi-Fi antennas
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