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= Antenna Placement

SENAO

5G NR antenna

- LTE/ 5G NR antenna *4

- GNSS *1

- Cable length : 5M

- Brand Name : TAOGLAS

- Model name : MA1505.AK.001
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= 5G NR VSWR — with device

SENAO
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%7 GNSS VSWR — Free space

SENAO

* This is the data within the datasheet.
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= Antenna Efficiency and Gain

SENI\O

— with device
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_97 Gain Pattern — LTE/Sub6 Main Ant0O

SENI\O
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= Gain Pattern — LTE/Sub6 Main Ant0
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SENAO
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= Gain Pattern — LTE/Sub6 MIMO Ant1

SENI\O

Middle Band
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= Gain Pattern — LTE/Sub6 MIMO Ant1
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_97 Gain Pattern — LTE/Sub6 Main Ant2
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= Gain Pattern — LTE/Sub6 Main Ant2

SENAO
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= Gain Pattern — LTE/Sub6 MIMO Ant3
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= Gain Pattern — LTE/Sub6 MIMO Ant3

SENI\O
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é) Antenna Gain

SENI\O

FCC Max Gain
Allowed (dBi)
1.1 0.2 0.7 1.7

1850
1710 2.3 1.0 2.8 3.8
824 -0.8 0.5 0.9 1.6
2500 -0.1 0.3 1.9 0.2
699 -2.4 -2.1 0.4 2.4
777 0.9 1.1 1.2 0.6
788 -0.3 -1.4 -0.3 -0.4
704 -2.4 -2.1 0.4 2.4
1850 11 0.2 0.7 1.7
814 -1.3 0.0 -0.1 0.3
2305 0.5 -1.0 1.0 0.5
2570 -3.2 -2.9 -1.2 0.8
2496 -0.1 0.3 1.9 0.2
42 For FCC 3550 0.2 0.4 -1.0 -1.1
43 For FCC 3600 -0.5 -0.4 -2.8 -3.0
48 For FCC 3550 0.2 0.4 -1.0 -11
42 For ISED 3450 0.9 0.1 -0.5 -1.4
43 For ISED 3600 -0.5 -0.4 -2.8 -3.0
48 For ISED 3550 0.2 0.4 -1.0 -1.1
66 1710 2.3 1.0 2.8 3.8

7 663 4.9 3.3 0.2 1o I T
Senao Networks, Inc.




97 Antenna Gain

SENI\O

0.2 0.7 1.7

1850 . . .
n5 824 -0.8 0.5 0.9 1.6

n7 2500 -0.1 0.3 1.9 0.2

ni2 699 -2.4 2.1 0.4 2.4
n13 777 0.9 1.1 1.2 0.6
nl4 788 -0.3 -1.4 -0.3 -0.4
n25 1850 1.1 0.2 0.7 1.7
n26 814 -1.3 0.0 -0.1 0.3
n30 2305 0.5 -1.0 1.0 0.5
n38 2570 -3.2 -2.9 -1.2 0.8
n41 2496 -0.1 0.3 1.9 0.2
n4l_PC1.5 2496 -0.1 0.3 1.9 0.2
n48 For FCC 3550 0.2 0.4 -1.0 -1.1
n48 For ISED 3550 0.2 0.4 -1.0 -1.1
n66 1710 2.3 1.0 2.8 3.8
n71 663 -4.9 -3.3 -0.2 1.9
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% Antenna Gain — With cable loss

SENI\O

FCC Max Gain
Allowed (dBi)

n77 For FCC 3450 -0.5 -1.4
n77_pcl.5 For FCC 3450 0.9 0.1 -0.5 -1.4
n78 For FCC 3450 0.9 0.1 -0.5 -1.4
n78_pcl.5 For FCC 3450 0.9 0.1 -0.5 -1.4
n77 For ISED 3450 0.9 0.1 -0.5 -1.4
n77_pcl.5 For ISED 3450 0.9 0.1 -0.5 -1.4
n78 For ISED 3450 0.9 0.1 -0.5 -1.4
n78_pcl.5 For ISED 3450 0.9 0.1 -0.5 -1.4

~ Ant0  Antl  Ant2  Ant3
FCC Max Gain
Allowed (dBi)

1850 1.1 0.2 0.7 1.7 5 9

1710 23 1.0 28 3.8 _

824 038 05 0.9 . 35
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%7 Antenna Efficiency and Gain — With cable1oss™

SENAO
Ant.0 Ant.1 Ant.2 Ant.3
Freq. (MHz) . : : - : : . . . - . .
Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi)
617 25.6 -2.5 24.9 -3.6 37.9 -0.1 354 -1.0
640 28.6 -2.3 24.9 -0.8 30.4 0.4 32.8 0.8
660 33.8 -4.9 25.8 -3.3 38.4 -0.2 41.6 1.9
680 34.8 -2.5 28.8 -1.8 39.8 0.6 42.9 2.3
700 21.5 -2.4 28.5 -2.1 29.8 0.4 34.9 2.4
720 33.6 -0.1 32.3 0.6 354 2.8 44.0 3.1
740 36.2 0.2 37.9 1.1 42.3 1.5 43.0 2.8
760 30.1 0.9 33.9 1.0 33.3 1.9 36.4 2.2
780 28.6 0.9 31.3 1.1 349 1.2 37.8 0.6
800 27.7 -0.3 29.1 -1.4 30.4 -0.3 38.6 -0.4
820 27.2 -1.3 30.9 0.0 30.7 -0.1 32.3 0.3
840 38.7 -0.8 34.5 0.5 38.8 0.9 374 1.6
860 37.4 0.6 39.8 14 41.1 2.3 43.6 2.3
880 35.3 0.2 36.3 0.9 37.6 1.5 35.0 1.4
900 30.6 0.0 35.5 0.5 34.3 0.6 35.7 1.0
920 31.3 1.5 29.9 1.3 36.9 2.0 30.3 2.1
940 38.8 1.7 35.1 0.5 39.7 2.1 41.6 2.0
960 38.9 0.8 35.0 -0.3 36.9 1.6 34.5 1.6
1452 28.7 -1.3 25.2 -2.0 35.1 2.0 294 2.0
1475 30.5 -1.1 27.3 -1.8 35.1 2.3 40.5 1.9
1496 17.2 -0.8 18.3 -1.0 31.2 2.5 314 2.0
1565 29.8 -0.1 31.5 0.1 39.9 19 38.5 2.6
1575 26.2 -1.4 26.5 -0.5 36.3 14 37.4 2.3
1585 22.8 -1.8 25.9 -0.6 33.9 3.3 34.4 2.8

Senao Networks, Inc.



e

%7 Antenna Efficiency and Gain — With cable1oss™

SENAO

Freq. (MH2) Ant.0 Ant.1 Ant.2 Ant.3
Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi)
1710 36.4 2.3 35.0 1.0 41.3 2.8 41.1 3.8
1750 38.9 2.9 40.7 1.1 40.2 1.8 42.2 3.4
1800 37.2 2.3 37.3 0.7 34.6 0.6 38.7 2.4
1850 31.9 1.1 30.8 0.2 29.9 0.7 30.4 1.7
1900 35.2 1.3 32.7 -0.5 30.8 1.0 33.3 1.3
1950 37.6 0.9 34.4 0.6 32.2 1.1 31.5 1.3
2000 44.7 2.2 40.6 2.1 35.8 0.9 38.9 2.3
2050 25.6 0.7 20.2 -0.7 21.0 -1.0 21.7 -0.3
2100 28.3 -0.3 24.0 -2.1 22.7 -1.4 23.0 -0.8
2170 11.9 -1.9 8.8 -3.4 8.8 -0.5 10.5 -0.9
2200 30.6 -1.8 27.7 -1.9 29.1 0.4 30.3 0.4
2300 28.9 0.5 26.0 -1.0 30.0 1.0 30.2 0.5
2350 28.0 0.3 26.5 -0.8 29.7 1.0 28.7 0.3
2400 27.7 0.4 28.0 0.0 32.2 1.9 28.2 -0.3
2450 24.8 -1.6 30.7 -0.9 33.8 1.0 28.8 -1.5
2500 23.0 -0.1 28.6 0.3 30.6 1.9 37.6 0.2
2550 28.9 -0.9 34.7 0.2 36.5 0.8 34.0 0.2
2600 16.4 -3.2 30.0 -2.9 23.5 -1.2 31.8 0.8
2650 18.0 -3.0 19.2 -2.3 24.9 -0.8 23.5 -0.1
2690 20.8 -3.0 22.5 -2.7 25.3 -0.7 23.0 -0.4
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%7 Antenna Efficiency and Gain — With cable1oss™

SENAO

Freq. (MH2) Ant.0 Ant.1 Ant.2 Ant.3
Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi)
3300 32.3 -1.8 27.8 -2.0 23.5 -2.6 22.4 -3.3
3400 24.3 0.9 23.3 0.1 14.2 -0.5 22.5 -1.4
3500 31.9 0.2 30.2 0.4 20.9 -1.0 20.4 -1.1
3600 24.6 -0.5 24.3 -0.4 14.8 -2.8 14.5 -3.0
3700 32.1 0.2 27.5 0.3 23.5 -3.1 23.6 -2.5
3800 28.6 -0.1 17.2 -0.7 21.2 -3.2 20.5 -3.7
3900 16.4 -0.2 15.7 -0.2 14.9 -3.8 11.7 -3.0
4000 11.5 -2.7 10.1 -2.8 15.6 -4.9 11.8 -3.1
4100 24.0 -1.2 24.2 -1.0 241 -2.6 24.0 -1.5
4200 22.9 -2.4 22.2 -2.0 25.5 -2.3 25.0 -2.9
4400 15.9 -2.0 16.2 -2.1 12.8 -1.9 12.7 -1.9
4500 20.8 -3.0 20.8 -3.1 18.7 -3.1 19.6 -2.9
4600 21.1 -2.3 21.8 -1.5 16.2 -3.0 15.3 -2.7
4700 18.8 -2.3 17.5 -2.2 15.4 -2.5 15.5 -2.7
4800 11.6 -0.5 10.8 -1.1 18.0 -2.2 17.8 -2.1
4900 114 0.5 12.5 -0.1 13.2 -1.7 12.9 -1.6
5000 13.5 -2.0 11.3 -2.0 15.8 -2.5 15.5 -1.8
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%7 Antenna Efficiency and Gain — With cable1oss™

SENAO

Freq. (MH2) Ant.0 Ant.1 Ant.2 Ant.3
Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi) Efficiency (%) Gain (dBi)
5150 15.6 -1.0 13.6 -1.3 15.3 -2.3 14.5 -0.9
5200 12.3 -1.4 11.1 -2.3 14.3 -2.8 13.1 -1.6
5250 12.7 -0.2 10.8 -1.7 14.6 -1.9 13.6 -1.2
5300 14.0 -0.8 13.6 -1.4 14.5 -3.0 14.1 -2.5
5350 19.5 0.9 18.9 0.0 18.0 -2.5 17.0 -2.5
5400 14.5 0.0 14.6 -0.9 13.2 -3.0 12.5 -2.5
5450 17.8 0.1 17.5 -0.5 17.3 -2.6 16.7 -2.8
5500 14.5 -0.6 13.2 -1.6 13.1 -3.3 13.1 -2.8
5550 14.2 -0.8 12.6 -1.7 11.6 -4.1 12.0 -3.5
5600 19.7 0.1 18.0 -0.7 16.8 -2.3 16.7 -2.7
5650 16.0 -0.2 15.0 -0.9 13.3 -3.1 13.0 -3.2
5700 12.8 0.0 11.1 -0.8 10.5 -2.5 10.3 -3.0
5750 15.8 0.5 13.2 -0.6 12.9 -2.2 13.2 -2.7
5800 18.1 0.6 15.1 -0.7 14.3 -1.9 14.5 -2.9
5850 19.8 -0.3 17.7 -1.7 14.8 -2.9 15.2 -3.5
5900 20.7 -1.4 18.7 -2.0 154 -3.2 16.0 -3.8
5925 19.6 -1.6 17.4 -1.8 14.8 -3.5 15.2 -3.7

Senao Networks, Inc.



é) Antenna Efficiency and Gain

SENI\O

Frequency (MHz)

VSWR (max.) 25 2.5 2.5

Passive Antenna Efficiency (%)
(Without cable loss)

Passive Antenna Gain at Zenith (dBic)
(Without cable loss)

Axial Ratio (dB)

48.39

Polarization RHCP

Impedance 500
Cable RG-174

Connector SMA([M)

GNSS peak gain with cable loss

Frequency(MHz) 1561 1575.42 1602
peak gain+cable loss 3.25 3.95 4.04

Senao Networks, Inc.



Return Loss
Antenna Type
Material
Feeding

Radio_1 Wi-Fi1~2
\Wi-Fi Frequency 2400~2500MHz

-10dB
Dipole
FR4
Cable

Radio_2 Wi-Fi 1~2
\Wi-Fi Frequency 5150~5895MHz

Return Loss -10dB
Antenna Type  Dipole
Material FR4
Feeding Cable
BLE

BLE Frequency 2400~2500MHz

ZFB'PIT

Return Loss -10dB

Antenna Type  Dipole

Material Metal

Feeding Cable

Wi-Fi 1

Brand Name: Whayu

P/N 7102A1318000

Model Name :

ANT DIPOLE 2/5/6GHz C496-510189-A BLACK
Wi-Fi 2

Brand Name: Whayu

P/N 7102A1318000

Model Name :

ANT DIPOLE 2/5/6GHz C496-510189-A BLACK
BLE

Brand Name: Whayu

P/N 7102A1317000

Model Name :

ANT DIPOLE 2GHz C496-510188-A BLACK

20.042

8'6

)
N

T'0T2

28.0

Wi-Fi

CFSER

7.8

FX9.350.1

U

BLE

Senao Networks, Inc.
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%7 S-Parameter — Wi-Fi

SENAO

* This is the data within the datasheet.

Trl 522 smith (R+jx) Scale 1.000 u [F2] Tr2 522 SwR 1.000 / mef 1.000 [F2]
1 2.4000000 : 9.1974 pF 1100 45 4000000 Ghz| 1.1593
2 2.4500000 . 19,170 pF 10.00 | 2 2.4500000 GHz 1.0931
3 2.5000000 17.549 pF : 3 2.5000000 gHz 1.1913
4 5,15000 3.4518 0 106.67 pH 4 5.1500000 GHz 1.7017
5 5.5000000 GHz 49.739 12.858 0 72.08 pH 9.000 |5 5, 5000000 GHz 1.2933
6 5.8500000 -4.5312 0 0041 pF 6 [5.8500000 GHz 1.2332
7 5.92 /54740 223.51 pF 8.000 | 7 5.9250000 GHz —1.3682
8 6.5000000 A5 .11 pH & 6.5000000 GHz 1.4745
=8 7.1 5] SODCTISgL 469.96 pH 7.000 |»9 7,1250000 GHz 1.5592
L 'r1 1
6. 000
5. 000
4.000
3. 000
2.000 2 >
2 pagl - 'Y 1.000p iy 2 A 4
P 522 Log Mag 10.00 dB/ ref 0.000 dB [F2]
50-00 > 3G0p000 Ghz J22.650 dB
40.00 | 2 2.4500000 GHz -27.036 d8
. 3 Z.5000000 GHz —21.181 dB
4 5.1500000 GHz -11.709 dB
30.00 |5 5,5000000 GHz —17.866 dB
& 5.8500000 GHz -19.625 dB
20.00 |7 5.9250000 GHz -16.169 dB
& 6.5000000 GHz -14.345 dB
10.00 |>9 7.1250000 GHz —13.212 dB
0.000 4
-10.00
-20.00
-30.00
-40.00
_-50.00 =
1 Start 2 GHz IFBW 70 kHz Stop 8.5 GHz Il

Senao Networks, Inc.
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C;:) S-Parameter - BLE

SENAO

* This is the data within the datasheet.

Trl 522 saith (R+jXx) scale 1,000 u [F2) Tr2 S22 SwR 1.000 / ref 1,000 [r2]
>1  2,4000000 GHz _$7°477 @ 174207 @ 1.1411 n 100 51 2,3000000 GAz 1.4165
2 2.4500000 GMZ ™ 56.859 0 -2.3403.Q 27.757 pF i 00 | 2 2.4500000 GHz 1.1455
3 2.5000000.GMz 20.545 0 -8.1930 0. 7.7703 pe 10.00 |3 275000000 Gz 1.3191
' ' 9,000 |

8.000 \\\

/ P \

{ \ 7. 00 \

Dumgp

] Screen Image
\ /
\ { 4.000 | » v

F N

\__'_A. A.-"" 2 al
A X 1.000p RE
Pl 522 Log Mmag 10.00 da/ Ref 0,000 d8 [F2 Smo

»1 2.4000000 GMZ -15,286 d8
A A 2 2.4500000 GHz -23.166 dB
Ebot 3 2.5000000 GHZ -17.390 ds

30,00 N "~ S
T Stat2 6He_ BN 70 ke Stop 3 Gtz KA

Meas 2024-12-03 11:25

Senao Networks, Inc.



2D Radiation Pattern — Wi-Fi

* This is the data within the datasheet.

EFePIT

20,042

W 2400 ML m 2w W 2005
W 250k W 25 W 2450 ML
2500 ML o 250 2500 ML
5150 M 5156 5150 ML
5350 MEle 519 S350 Ml
5300 MH: S50 SO0 MH;
W ST25 A 572 W 5725 MEe
W 5650 MEle W 50 B 5450 M
B 5925 M | 52 B 5925 Me:
5000 ML B 00 B 6000 ML
600 M. 6100 6100 Sl
200 M N 00 it
W 00 MEL | REUY WML
| R | B W G400 ML
W SO0 ARl | ROl 500 Mk
W A0 i W
W 5700 ME | R
I 5300 MEL: W &0 W 5200 MEL: I
W 5300300 w3 W =0 W 300
(RIS -Z (190) W RN

e —_— . s




é) 2D Radiation Pattern — BLE

SENI\O

* This is the data within the datasheet.

Z Z X
XZ-Plane H+V Zm o YZ-Plane H+V 2O, XY-Plane H+V B3 BT
W 100 Mits —1 I~ 2400 MLy = " 25 | R W 2400 Mits T P
2430 Mt W P— T 2450 L e p 2450 Mt
W0 ML o 200 i

=TT

Phi=0deg

zaey Cxasn)

Phi=90deg Theta=90deg
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= Antenna Efficiency and Gain

SENAO

Frequency Ant_en na

SRl Peak Gain (dBi)  Efficiency (%)
Gain(dB) Emﬁf}"cy 2400 7

2450 84
2400 83.05 2500 8
2450 84.48 BLE
2500 84.69
5150
5350 Need to be deducted cable loss
5500 0.5dB
5725
5850
5925

Need to be deducted cable loss

6000

2.4G : 0.8dBi
5G : 1.4dBi

Wi-Fi

Senao Networks, Inc.
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