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Summary
The summary antenna performance results shown in below.

— VSWR
e Under 2 for all antennas except for Slot_directional antenna (under 3.0)
— Radiation efficiency
e ~57% for 6GHz Single 6G antennas [6G1, 6G2, 6G3, 6G4]
e ~70% for 2.4GHz Scanning antenna; ~66% for 5GHz Scanning antenna [SC1, SC2]
o ~22.2% for 2.4GHz BLE array [Beam1~Beam8]; ~34.4% for 2.4GHz BLE slot_directional antenna [Beam9]
o ~28.4% for 2.4GHz BLE array [Omni]
— Peak gain
e 5.9dBifor 6GHz Single 6G antennas [6G1, 6G2, 6G3, 6G4]
e 5.0dBi for 2.4GHz Scanning antenna; 5.8dBi for 5GHz Scanning antenna [SC1, SC2]
e 4.7dBi for 2.4GHz BLE array [Beam1~Beam8]; 4.5dBi for 2.4GHz BLE slot_directional antenna [Beam9]
e 1.0dBifor 2.4GHz BLE array [Omni]




Peak Gain Table

_ 5925 MHz | 6565 MHz | 7125 MHz _ 2450 MHz

4.2 dBi 4.3 dBi 3.5 dBi 4.5dBi
6G2 3.6 dBi 5.0 dBi 4.1 dBi
6G3 3.7 dBi 4.8 dBi 4.1 dBi
6G4 4.9 dBi 5.4 dBi 5.6 dBlI

Composite 8.35 dBI 8.76 dBI 8.21 dBi

_ 2450 MHz | 5150 MHz | 5450 MHz | 5850 MHz | 5925 MHz | 6565 MHz | 7125 MHz

4.2 dBi 5.4 dBi 5.0 dBi 5.1 dBi 4.7 dBi 4.8 dBi 4.1 dBi
SC2 5.0 dBi 4.0 dBi 5.5 dBi 5.3 dBi 4.4 dBi 4.7 dBi 3.8 dBi
Composite  5.87 dBi 7.41 dBi 7.05 dBi 7.72 dBI 7.42 dBI 6.83 dBi 6.36 dBi



Single 6G

m Maximum VSWR B Cable Length 6G1 :
— 1.7:1 on 6GHz 302 mm 6G2 : 329mm
m  Minimum Isolation 6G3 : 160mm 6G4 :
— 34.6dB on 6GHz 136mm
m Efficiency

— ~57% on 6GHz

m Peak Gain

— 5.9dBi on 6GHz




VSWR Single 6G
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Isolation Single 6G

B 5GH: | Max [Mean| Min_

6G1 6G2 -37.5 -42.3 -585
6G1 6G3 -39.0 -46.7 -78.2
6Gl1 6G4 -35.2 -46.1 -76.5
6G2 6G3 -37.1 -46.3 -63.2
6G2_6G4 -36.3 -435 -535
6G3 6G4 -34.6 -419 -54.7
Summary -34.6 -445 -78.2
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Efficiency single 6G
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Peak Gain Single 6G
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Realized Gain Pattern Single 6G @5925MHz for G,
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Realized Gain Pattern Single 6G @6565MHz for G,
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Realized Gain Pattern Single 6G @7125MHz for G,
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Scanning

m Maximum VSWR B Cable Length
— 1.4:10n2.4GHz / 1.9:1 on 5GHz SC1 : 121 mm
m Minimum Isolation SC2 : 259mm

— 23.8dBon 2.4GHz / 32.7dB on 5GHz
m Average Efficiency
— ~70% on 2.4GHz [/ ~67% on 5GHz

m Peak Gain

— 5.0dBion 2.4GHz / 5.8dBi on 5GHz
X




VSWR' Scanning
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|Isolation Scanning

Bl 2otz | Max [vean| min_

SC1_SC2 -23.8 -25.0 -27.0

SC1_SC2 -32.7 -39.7 -62.2
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Efficiency Scanning
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Peak Gain Scanning
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Realized Gain Pattern Scanning @2400MHz for Gtotal
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Realized Gain Pattern Scanning @2440MHz for Gtotal
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Realized Gain Pattern Scanning @2480MHz for Gtotal
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Realized Gain Pattern Scanning @5150MHz for Gtotal
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Realized Gain Pattern Scanning @5450MHz for Gtotal
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Realized Gain Pattern Scanning @5850MHz for Gtotal
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Realized Gain Pattern Scanning @5925MHz for G
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Realized Gain Pattern Scanning @6565MHz for G
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Realized Gain Pattern Scanning @7125MHz for G
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Isolation Scanning to Single 6G

B 2.4GHz | Max [Mean| Min [l 5_6GHz | Max [Mean| Min_

17dB 10 SC1 6G1 -45.0 -48.1 -54.9 SC1 6G1 -30.8 -34.1 -40.4
SC1 6G2 -45.1 -47.6 -51.8 SC1 6G2 -35.8 -43.6 -66.5
SC1 6G3 -41.5 -43.1 -45.2 SC1 6G3 -33.3 419 -684
SC1 6G4 -24.3 -24.4 -24.5 SC1 6G4 -17.2 -19.1 -21.0
30 SC2 _6G1 -47.1 -53.9 -61.9 SC2 6G1 -34.1 -44.8 -65.4
SC2_6G2 -26.4 -26.8 -27.4 SC2_6G2 -17.9 -20.8 -23.2
1 -40 SC2_6G3 -41.5 -454 -50.8 SC2 6G3 -27.3 -33.4 -41.6
| SC2 6G4 -51.7 -53.1 -55.6 SC2 6G4 -37.1 -443 -704

50 Summary -24.3 -42.8 -61.9 Summary -17.2 -35.3 -70.4

-20

Frequency [MHz]

—SC1_6G1—SC1_6G2——SC1_6G3
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BLE Array — Directional Beam [P2A Sample]

m Efficiency
— ~22.2% on 2.4GHz [Beam1~Beam§8] y
Z

— ~34.4% on 2.4GHz [Beam9]
m Peak Gain

— 4.7dBi on 2.4GHz [Beam1~Beam§8]
— 4.5dBi on 2.4GHz [Beam9]

m Beam Width

— ~40.8° on 2.4GHz [Beam1~Beam§3]
X




VSWR Directional Beam — P2A Sample

5.0
| 2.4GHz | Max | Mean | Min |
Beam 1 1.69 1.32 1.13
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Efficiency Directional Beam — P2A Sample
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Peak Galin Directional Beam — P2A Sample
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3dB Beam Width Directional Beam — P2A Sample

theta = 60°
90
) mmmm
Beam 1
70
Beam 2 420 41° 390
—~60 ~
S \ Beam 3 48° 399  36°
T.50 /
\ Beam 4 48°  41°  37°
= 40
o Beam 5 390 36° 330
I 30
Beam 6 51° 430 390
20
Beam 7 48° 430 390
10
Beam 8 48° 430 390
0

2.2 225 23 235 24 245 25 255 2.6 2.65 2.7
Frequency (GHz)
—Beaml —Beam2 —Beam3 —Beam4 —
—Beam5 —Beam6 —Beam7 —Beam8




Front to Back Ratio Directional Beam — P2A Sample
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Realized Gain Pattern bpirectional Beam - P2A Sample @2400MHz for G
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Realized Gain Pattern bpirectional Beam - P2A Sample @2440MHz for G
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Realized Gain Pattern bpirectional Beam - P2A Sample @2480MHz for G
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BLE Array — Omni Beam [P2A Sample]

m Efficiency
_ ~28.4% on 2.4GHz y

s Peak Gain 5 X
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— 1.0dBion 2.4GHz




VSWR Omni Beam — P2A Sample

" | 2.4GHz_| Max | Mean | Min_
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Efficiency omni Beam — P2A Sample

o | 2.4GHz_| Max | Mean | Min_
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Peak Galn omni Beam — P2A Sample
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Realized Gain Pattern omni Beam — P2A Sample @2400MHz for G
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Realized Gain Pattern omni Beam — P2A Sample @2440MHz for G
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Realized Gain Pattern omni Beam — P2A Sample @2480MHz for G
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