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Antenna OTA Passive Testing

Passive S—parameter testing environment:

Description:

1. For this test, the latest optimized PCB was used. The RF Cable length for the test was 7 cm; for actual usage
scenarios, a USB Cable was included.

2. ANT1 is the antenna at the bottom of the PCB, and ANT2 is the antenna on the left side (Type C USB port side)
of the PCB.

Test conclusion:

1. The return loss (S11) of ANT1 in the 2.4GHz band was less than —14.5dB, and in the 5GHz bands was less than
-9. bdB.

2. The return loss (S11) of ANT2 in the 2.4GHz band was less than —-19.8dB, and in the 5GHz bands was less than
—6. 6dB.

3. The isolation degree (S21) of ANTO and ANT2 in the 2.4GHz band was better than —15.0dB, and in the 5GHz bands
was better than -25. 5dB.

4. The efficiency of ANT1 in the 2.4GHz band was approximately 53%, and in the 5GHz bands was greater than 58%.
5. The efficiency of ANT2 in the 2.4GHz band was between 56% and 61%, greater than 51% in the 5150GHz — 5650GHz
frequency band, and greater than 60% on average in the 5700GHz — 5850GHz high—frequency band. The efficiency was
between 38% and 43% in the 38% — 43% range in the 5700GHz — 5850GHz frequency band.



Antenna OTA Passive Testing

OTA testing environment:




Antenna OTA Passive Testing

S11 return loss parameters — ANT1: 2.4GHz and 5GHz bands

6.dB/ Ref 0.dB_Cal

2.412000 GHz -19.0184 dB
2.472000 GHz -14.4894 dB
5.150000 GHz -9.4970 dB
5.850000 GHz -15.3096 dB

Start 1 GHz Pwr -10 dBm Bw 10 kHz Stop 6.5 GHz




Antenna OTA Passive Testing

S11 return loss parameters — ANT2: 2.4GHz and 5GHz bands

Trcd 4522, dB Mag. 6 dB/Ref 0 dB. Cal

M1 2.412000 GHz -24.5426 dB
*M2 2.472000 GHz -19.8270 dB
M3 5.150000 GHz -14.5717 dB
M4 5.850000 GHz -6.5925 dB

I8 start 1 GHz Pwr -10 dBm Bw 10 kHz Stop 6.5 GHz




Antenna OTA Passive Testing
Isolation: S12 or S21 Return Loss Parameters - ANT1 & ANT2: 2.4GHz and 5GHz Bands

Trc3 4512, dB. Mag. 10 dB/.Ref 0.dB. Cal

2.412000 GHz -15.0656 dB
2.472000 GHz -15.6884 dB
5.150000 GHz -25.4704 dB
5.850000 GHz -37.0908 dB

P
v

I8 start 1 GHz Pwr -10 dBm Bw 10 kHz Stop 6.5 GHz




Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Efficiency, Gain: 2.4GHz Band ANT1

Faint Ant. Port

Walues [t P,
[dB ]

Frequency
[MHz]

2400
2410
2420
2430
2440
2450
2450
2470
2450
2430

o o o o o o o o o O

Tat, Had. | Peak EIRF

Fiear. [dEm]

-2 69327
-2 61561
-2. 70335
-2. 74516
-2.FBAYE

2737
-2.7307S
-2. 73238
-2.69233

-2 6E8

[dEm|

1.94143
1.93343
1.60325
1. 22867
1.15158
1.07441
1.30215
1.81065
2. 02636
235323

Crirechivity

[dE1)

4.63476
4.55404

4.2186
3.97362
391756
3.67141
4.03294
4.54306
4.71363
504123

Efficiency

[4E]

-2 69327
-2 61561
-2. 70335
-2.74516
-2.7BAYE

-2 737

-2.73073
-2.73238
-2 69293

-2 biad

E fficiency

%)

53.7864
547563
53.5877
53.1477
52,8353

52517
53,3257
53.3043
53.7307
53.8517

Gain [dEi]

1.94143
1.93843
1.60325
1.22867
1.15153
1.07441
1.30215
1.81065
2 02636
235323



Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Efficiency, Gain: 5GHz Band ANT1

Paint Ant. Port  Tot Rad Peak EIRP  Dwectraity  Efficiency  Efficiency  Gain [dBi)
Values Input Pwir.  Pwr. [dBm) [dBm) (dBi] [dE] [%)
[dBm)

Frequency

(MHz]
5000 0 -264169 3.61933 £.26102  -264169 54,4291 2.61933
5050 0 -209213 4.00277 E.09491 -2.09213 61.7713 4.00277
5100 0 -206636 3.8102 5.87656  -2.06636 62.133 3J.8102
5150 0 -237043 3.39393 5.76436  -2.37043 57.9372 3.39393
5200 0 221457 3.52259 573716 -2.21457 60.0541 3.52259
5250 0 -1.85278 3.9811 5.63388  -1.65278 68.3474 3.9811
5300 0 -1.50479 4.33101 58358  -1.50479 70.7165 4.3310
5350 0 -1.21828 4.56157 577985  -1.21828 75.5391 4.56157
5400 0 -1.0094 5.00191 6.01131 -1.0094 79.261 5.00191
5450 0 -067008 5.11467 5.76473  -0.67006 85.7026 5.11467
5500 0 -0569711 5.06482 5.63453 -0569711 87,7059 5.06482
5550 0 -0.605597 5.07861 5.68421  -0.605597 86.9542 5.07861
5600 0 -0.293799 5.43645 5.79025 -0.293739 93,4588 543645
5650 0 -0.420287 5. 46734 5.88763 -0420267 90.776 546734
5700 0 -0.840678 5.33788 6.17856 -0.840678 82,4009 5.33788
5750 0 -1.21286 5.21751 6.43037  -1.21286 75.6334 5.21751
5800 0 -1.18981 5.38293 6.5728  -1.18981 76.036 5.38299
5850 0 -1.00164 5.80534 6.80698  -1.00164 79.4028 5.80534
5300 0 -1.30881 54216 E.73041 -1.30861 73.9807 54216



Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Efficiency, Gain: 2.4GHz Band ANT2

Faint At Port

Walues [ripLat P,
[dB ]

Frequency
[MHz]

2400
2410
2420
2430
2440
2430
2460
2470
2430
24130
2400

e I o o o ) e ) O e B o B e ) e ) Y e

Taot. Had. Peak EIRF

Fieur. [dBEm]

-2. 45865
-2.42178
-2.33341
-2.30645
-2.19739

-2. 1688
-2.10454
-2.10109
-2.12374
-2.17376
-2.21569

[dEm]

454557
4. 272

45505
458367
462513
4 67342
477275
463372
4.73363
4.70343
456775

Crrechiity

[dE1)

B.63422
E./003
E. /a0

E.63013

6.82252

b.64222
B.EFV3

b.93451

£.32343

b.52325

b./ob4b

E fhiziency

[dE]

-2. 45865
-2.42178
-2.339341
-2.30645
-2.19739

-2. 1685

-2.10454
-2.10109
-2.12374
-2.17376
-2.21569

E fficiency

]

56,3813
57 25962
57.5918
52,7363
BO.2322
BO.6304

£1.595

B1.644
B1.2357
BO.E211
23.3373

Gain [dEi]

434557
4. 27312

4.3508
438367
462513
467342
4. 77275
483372
473363
4.70343
4.56¥ 75



Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Efficiency, Gain: 5GHz Band ANT2

Point Ant. Port  Tot Rad Peak EIRP  Directivity  Efficiency  Efficiency  Gain [dBi)
Values Input Pwr.  Pwr. [dBm) (dBm) (dBi) (dB) (%)
[dBim])

Frequency

(MHz]
5000 0 -257873 3.11085 F.68964  -257879 55,2231 311085
5050 0 -200309 3.8253 R.82839  -2.00309 £3.0509 3.8253
5100 0 -206962 341106 548068  -2.06962 620924 3.41106
5150 0 -249035 2.92005 54104  -2.45035 56.3533 2.92005
5200 0 -246185 3.2306 5.69246  -2.46185 56.7303 3.2306
5250 0 207385 3.76621 R.84006  -2.07385 £2.0319 3.76621
5300 0 -209615 3.9249 6.02105  -2.09615 61.7142 3.8249
5350 0 -1.97335 4.06707 6.04043  -1.97335 63.494 4.06707
5400 0 -1.88124 4.33178 £.21302  -1.88124 B4.6443 433178
5450 0 -1.71942 4.38197 610139  -1.71942 67.3066 4.381597
5500 0 -1.89078 4.14737 £.03815  -1.89078 64,7026 4.14737
5550 0 -2.34336 3.59149 £.93485  -2.34336 58.2934 3.59149
5600 0 -243774 3.21185 5.64953  -2.43774 570461 3.21185
5650 0 -2.9255 2.60396 B.52945 -2.9255 50.9859 2.60396
5700 0  -366366 2.36763 6.03129  -3.66366 430164 236763
5750 0 -418255 2.21245 6.395  -4.18255 38172 2.21245
5800 0 -419256 2.44362 6.63618  -4.19256 38.0841 244362
5850 0 -412293 2.63281 6.75574  -4.12293 38.6996 2.63281
5300 0 -454717 2.29816 6.84533  -4.54717 35.098 2.29816



Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Directional pattern: 2.4GHz Band ANT1

Total Power
Azimuth = 1.1 5 2400 MHz
Elevation = -27.3 2410 MHz
Roll = -26.8 0 2420 MHz
2450 MHz
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Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Directional pattern: 5GHz Band ANT1

Total Power

Azimuth = 4.3 5
Elevation = -25.8
Roll = .37.2

5000 MHz 5830 Mtz
5050 MHz 5900 MHz
5100 MHz

5250 MHz
5300 MHz

(dB)

5400 MHz
5450 MHz

3500 MHz

Power (dBm)

5550 MHz

5600 MHz

5750 MHz
20 Max: 5 5800 MHz
Min: -30

Scale: 5/div

Angle (?

(dB)
(dB)

Max: 5
Min: -30
Angle (2 Scale: 5/div

Angle (?




Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Directional pattern: 2.4GHz Band ANT2

Total Power Cut2
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Antenna OTA Passive Parameter Comparison (Efficiency, Gain, Radiation Pattern)

Directional pattern: 5GHz Band ANT2
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Antenna Size
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