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Shanghai Shangyuan Communication Technology Co.,

2. Test fixtures
Purpose: To test the passive parameters of the antenna as accurately as possible.

How to make:

antenna recognition

The prototyping mechanism is made of a 50 ohm coaxial cable, one

end is connected to the test point at the back of the matching
circuit of the prototype motherboard (the front of the RF test
hole), and the other end is connected to the SMA connector. The
schematic diagram is as follows:

RER
SMA
W S
\’/\ g
3. Matching circuits
ANTO
Element | Value |[Specificatio Value s |[F (MHz)
n
R6424 00 N/A R6416 —
6427 | 9. 1nil | K RF1 00 R4620 | 4710~2690
R6423 00 RF2 4.3nH R6419 800~880
RF4 27nH R6417 600~700
Element | Value |Specificatio
ANT1 n
R6409 0Q
C6426 NC
R6408 | 1. 5ni K H
L6401 NC
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Element | Value [Specificatio
ANT2 n

C202 0Q

L93 1PF i H

R43 0Q

L94 NC
ANT3 Element | Value FAE

C160 0Q

L84 NC

R20 0Q

L85 NC
ANT4
Element | Value ([Specificatio Value A= S (MH2)

n
880-960 2100-2690

7002 0Q RF1 00 R31 3300-5000
L7001 |3f12nH i H RF2 3nH R30 800-900
R7001 0Q RF3 12nH R29 700-800
L7002 NC RF4 27nH R27 600-700
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Element | Value [Specificatio
ANTS n
R9 O R 4hf
C7102 NC
R7102 | ORKZR
L7103 NC
Element | Value [Specificatio
ANT6 N
C7202 | ORK%R
L7202 NC
R7201 | ORKZ#
L7203 NC
NFC
fre gy TRURDL Specifica
fic tion
.5101/L5102| 160nH 160nH 7 H
C5109/C5110| 560pF | 560pF £ H
C5105/C5107| 56pF 56pF 7 H
C192/C5102 | 68pF 68pF 7 H
C200/C5104 | 68pF 56pF 7 H

. REKILEC B A 3.




Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

4,511 test

5.4.1 S11 Test Method Description

6. Test Equipment: Network Analyzer (E5071C)

7. Test method: A 50 ohm CABLE cable is derived from the instrument test port,
and the SMA connector of the prototype is connected after
calibration using the calibrator to record the return loss and
standing wave ratio corresponding to the relevant frequency
point.

The test diagram is as follows:

Test the schematic

4.2 S11 parameter

ANTO/RF1 K £k
& main
Trcl 522 SWR 1 U/Ref 1 U Invisible Mem2[Trc1] S22 SWR 1U/Ref1U Offs 1
R 5.000000 GHz 3.108 U frequency ( SWR
M1 880.000000 MHz 3.313 U MH )
M2 960.000000 MHz 3.551 U Z
M3 1.710000 GHz 2.641 U
M4 2.170000 GHz 1.944 U
M5 2.300000 GHz 2.520U 880 3' 3
Mée 2.400000 GHz 2.403 U
my 2.690000 GHz 2.552 U 3 5
m8 3.300000 GHz 3.244 U 960 .
Ms 5.200000 GHz 3.347 U
mio 5.800000 GHz 1.418 U 1 9
1710 .
2170 1.9
2300 2.5
2400 2.4
2690 2.5
3300 3.2
5000 3.1
1U
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 7 GHz




Shanghai Shangyuan Communication Technology Co., Ltd.

ANTO/RF2K 2%

antenna recognition

Trel $22 SWR 1U/Ref1U Invisible  Mem2[Trc1] S22 SWR 1U/Ref1U Invisible 1
Mem3[Trel] S22 SWR 1U/Ref1U Offs Mema[Tre1] S22 SWR 1U/Ref1U Invisible main
Mems|[Trcl] 522 SWR 1U/Ref1U Invisible
frequency ( SWR
MHz)
824 2.992
894 2.536
tu R
Ch1 Start 600 MHz Puwr 10 dBm Bw 10 kHz Stop 3 GHz
Trel $22 SWR 1U/Ref1U Invisible  Mem2[Trc1] S22 SWR 1U/Ref1U Invisible 1
Mem3[Trel] $22 SWR 1U/Ref1U Invisible  Mem4[Trc1] S22 SWR 1U/Ref1U Offs
M1 700.000000 MHz 1.862 U
M2 800.000000 MHz 5.260 U
main
frequency ( SWR
MHz )
700 1. 862
800 5. 260
1
1u dgaq
chl Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz
ANTO/RF4 K &
Z
main
Trel $22 SWR 1U/Ref1U Invisible  Mem2[Trc1] S22 SWR 1U/Ref1U Invisible 1
Mem3[Trel] 522 SWR 1 U/Ref1U Invisible  Mema4[Trcl] 522 SWR 1U/Ref1U Invisible frequency ( SWR
Mems|[Trcl] 522 SWR 1U/Ref1U Offs
— MHz)
600 4.584
700 1. 936
M1
M
tu gttt
Ch1 Start 500 MHz Puwr 10 dBm Bw 10 kHz Stop 3 GHz
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ANT1 K%

antenna recognition

&

e main
Tret 522 SWR 1U/Ref1U Invisible  Mem2[Trc1] 522 SWR 1UfRef1U Offs 1
M1 3.300000 GHz 1.714 U frequency ( SWR
M2 3.800000 GHz 1.561 U
M3 4.400000 GHz 1.510 U MHZ)
M4 5.000000 GHz 1.713 U
3300 1.7
3800 1.5
4400 1.5
5000 1.7
1U 4
Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz I
ANT2 K 2%
®% My main
Trcl 522 SWR 1U/Ref 1 U Invisible Mem2([Trcl] 522 SWR 1U/Ref1U Offs 1
M1 2.400000 GHz 1.369 U
M2 2.500000 GHi 2334 U frequency ( SWR
M3 5.180000 GHz 1.495 U
#14-—5.800000 GHz3:489-U MHz )
M5 7.000000 GHz 5.328 U
2400 1.3
2500 2.3
5180 1.4
5800 3.4
b 7000 5.32

1U

-

Ch1 Start 600 MHz

Pwr -10 dBm Bw 10 kHz

-
Stop 8 GHz
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ANT3 R £

@ 1 2 7-48:28
L = .
Trcl S11 SWR 1 U/ Ref 1U Invisible Mem3[Trc1] S11 SWR 1 U/Ref 1U Offs 1 main
M1 2.400000 GHz 2.580 U
M2 2.500000 GHz 1.859 U frequency ( SWR
3 5.150000 GHz 6.024 U
M4 5.850000 GHz 3.360 U MHZ)
M5 1.575420 GHz 1.598 U
ME& 1.176000 GHz 1.475 U
M7 7.000000 GHz 7.361 U 1176 1. 4
1575. 42 L5
2400 2.5
2500 1.8
5150 6
5850 3.3
7000 3.3
LU -
Ch1 Start 1 GHz Pwr -10 dBm Bw 10 kHz Stop 8 GHz
ANT4R 28 /RF1
& ,
Trcl S22 SWR 1 U/ Ref 1 U Invisible MEMZ[TI’:‘I] S22 SWR 1U/Ref1U Offs 1 main
M1 925.000000 MHz 1.918 U
M2  960.000000 MHz 2.651 U frequency ( SWR
M3 1.710000 GHz 4.722 U
i 2:170000GHz 2793 U MHz)
M5 2.300000 GHz 2.267 U
M6 2.690000 GHz 2.105 U
m7 3.300000 GHz 2.113 U 925 1. 9
Mg 3.800000 GHz 2.551 U
M8 4.400000 GHz 2.051 U 2 6
Mmio 5.000000 GHz 1.89%8 U
960 .
1710 4.1
2170 2.7
2300 2.2
2690 2.1
3300 2.1
3800 2.5
4400 2.0
1U -}
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop EG:Z 5000 1‘ 9
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ANT4K 2% /RF2

antenna recognition

malin
Trel 522 SWR 1U/Ref1U Invisible  Mem3[Trc1] S22 SWR 1U/Ref1U Offs 1
M]  824.000000 MHz 2.424 U frequency ( SWR
M2 894.000000 MHz 2.151 U
M3 1.710000 GHz 5.043 U MHz)
Ma 1.880000 GHz 3.672 U
M5 2.170000 GHz 2.057 U
Mée 2.300000 GHz 1.988 U 824 2-4
M7 2.400000 GHz 1.527 U
M8 2620000 GHz 1.695 U
Mg 2.690000 GHz 2.405 U 894 21
. 2.690000 GHz 2.405 U
1U g
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz
maln
Trel 522 SWR 1U/Ref1U Invisible  Mem3[Trc1] S22 SWR 1U/Ref1U Offs 1
M} 700.000000 MHz 3.596 U frequency ( SWR
M2 800.000000 MHz 3.422 U
M3 1.710000 GHz 3.094 U MHz)
Ma 1.880000 GHz 1.881 U
M5 2.170000 GHz 3313 U
M6  2.300000 GHz 1.985 U 700 35
M7 2.400000 GHz 1.762 U
M8 2620000 GHz 2.045 U
Mg  2.690000 GHz 2.550 U
2.690000 GHz u 800 34

1 U
Ch1 Start 500 MHz

Pwr -10 dBm Bw 10 kHz

<<

Stop 3 GHz
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ANT4-K 2% /RF4

main
Trc1 522 SWR 1 UfRef1U Invisible Mem2[Trc1] 522 SWR 1 UfRef1U Offs 1
M1 600.000000 MH. 4,655 U
M2 700.000000 N\H: 3172 U frequenCy ( SWR
M3 960.000000 MHz 10.084 U
4 1575420 GHz 2:857 U MHZ)
M5 1.880000 GHz 1625 U 4 6
M6 2.170000 GHz 3911 U
m7 2.300000 GHz ;.979 U 600 '
M3 2.400000 GHz 17190
M9 2.620000 GH: 2353 U
2.650000 GH; 700 3-1
iu 44
Ch1 Start 500 MHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz
ANT5 K 25
main
Trel 522 SWR 1 U/ Ref 1 U Invisible Mem2([Trcl] S22 SWR 1U/Ref1U Offs 1
M1 1.710000 GHz 2.505 U
M2 2.170000 GHz 4.585 U frequenCy ( SWR
3 2.300000 GHz 4.215 U
M4 2.690000 GHz 4.914 U MHZ)
3.300000 GHz 3.565 U
M6 3.800000 GHz 1.738 U 1710 25
M7 4.400000 GHz 6.192 U
M8 5.000000 GHz 3.471 U
2.450000 GHz 2.487 U 2170 4 5
2300 4.2
2690 4.9
3300 3.5
3800 1.7
4400 6.1
5000 3.4
1 U >
Ch1 Start 300 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
main
Trcl S22 SWR 1 U/ Ref 1 U Invisible Mem2[Trc1] S22 SWR 1 U/Ref1U Offs 1
M1 1.710000 GHz 7.149 U
M2 2.170000 GHz 2.466 U frequenCy ( SWR
M3 2.300000 GHz 1.675 U
M4 2.690000 GHz 2.660 U MHZ)
M5 3.300000 GHz 3.487 U 7 1
M6 3.800000 GHz 2.608 U
m7 ;.400000 GHz 3.326 U 1710 )
M8 5.000000 GHz 4.096 U
2170 2.4
2300 1.6
2690 2.6
3300 34
3800 2.6
4400 3.3
5000 4.0
1 U & |
Ch1 Start 600 MHz Pwr -10 dBm Bw 10 kHz Stop 6 GHz
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antenna recognition

NFC R4
&

Trcl

§22 Smith 200 mU/ Ref 1 U Invisible Mem2[Trcl] 522 Smith 200 mU/ Ref 1 U Offs 1

M1 13560000 MHz ~ 21.742 Q
j1.295 Q

9.062910 nF

Ch1 Start 1 MHz Pwr -10 dBm Bw 10 kHz Stop 30 MHz

main

frequency ( SWR
MHz)

13.56 21.74
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5 Darkroom test data

Test system: Shielded darkroom
Test environment: temperature 22°C+3°C, humidity

50%+15%
Test equipment: When testing passive data, use the
Network Analyzer Agilent E5062C When testing

active data, the Comprehensive Tester Agilent 8960
/CMW500/E4438C is used

5.1 Passive test data

Antenna ANTO/RF1 passive efficiency

Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain
(MHz) (%) (dB) (dBi) (MHz) (%) (dB) (dBi) (MHz) (%) (dB) (dBi) (MHz) (%) (dB) (dBi) (MHz) %) (dB) (dBi)
880 21.99 —6. 58 -3.34 1710 31.26 -5.05 -0.79 1930 39.63 —-4.02 -0.02 2300 32.14 —-4.93 0.25 2510 38.55 4. 14 0

890 24.89 —6.04 -2.25 1720 31.12 -5.07 -1.04 1940 39.81 -4 0.08 2310 30.97 -5.09 0.19 2520 38.19 -4.18 -0.2
900 27.86 -5.55 -1.4 1730 31.12 -5.07 -1.17 1950 39.72 -4.01 0.13 2320 31.92 —4. 96 0.5 2530 39.17 -4.07 -0.3
910 30. 42 -5.17 0 1740 30.9 5.1 -1.25 1960 39.72 -4.01 0.25 2330 31.62 -5 0.6 2540 39.17 -4.07 0.1
920 32.59 -4.87 -0.03 1750 30. 48 -5.16 -1.32 1970 39.99 -3.98 0.31 2340 31.62 -5 0.43 2550 38. 64 -4.13 -0.47
930 33.71 -4.72 0.3 1760 30.76 -5.12 -1.04 1980 40. 09 -3.97 0.32 2350 32.73 —-4.85 0.13 2560 39.9 -3.99 0.04
940 32.86 -4.83 0.23 1770 31.48 -5.02 -0.63 1990 40. 09 -3.97 0.22 2360 33.88 4.7 0.08 2570 38. 64 -4.13 -0.48
950 30. 32 -5.18 -0.3 1780 32. 14 -4.93 0.3 2000 40. 18 -3.96 0.14 2370 33. 34 -4.77 -0.39 2580 39.08 —4. 08 -0.53
960 27.26 -5.64 -1.38 1790 32.36 4.9 0.37 2010 37.84 -4.22 -0.22 2380 33.81 -4.71 -0. 48 2590 37.67 -4.24 -0.41

1800 32.89 -4.83 0.38 2020 38. 64 —-4.13 -0.21 2390 35. 24 —4.53 0.37 2600 35.48 4.5 -0.53

1810 33.42 -4.76 0.17 2030 36. 06 —-4.43 -0.16 2400 34.04 -4.68 0.25 2610 33.34 -4.71 -0.65

1820 33.65 -4.73 -0.19 2040 33.73 -4.72 -0.12 2410 35.08 —4.55 -0. 45 2620 30. 41 -5.17 -0. 86

1830 33.81 -4.71 -0.1 2050 34.04 -4.68 -0.37 2420 36.48 -4.38 0.31 2630 28.97 -5.38 -1.09

1840 34. 67 4.6 0.09 2060 36. 06 —4.43 0.32 2430 35.32 —4.52 0.65 2640 26. 98 -5.69 -1.18

1850 36. 14 —4.42 0.26 2070 36.98 —4.32 0.31 2440 36. 14 —4.42 0.11 2650 25.7 5.9 -1.32

1860 37.24 —4.29 0.3 2080 37. 84 —4.22 0.35 2450 37.41 4. 27 0.93 2660 24.38 —6.13 -1.56

1870 37.58 -4.25 0.26 2090 37.41 -4.27 0.15 2460 34.28 —4.65 0.65 2670 22.65 —6. 45 -1.76

1880 38.11 -4.19 0.22 2100 38. 64 —4.13 0.53 2470 36. 56 —4.37 0.34 2680 20.8 —6. 82 -1.74

1890 38. 46 -4.15 0.19 2110 37.67 -4.24 0.41 2480 37.58 —-4.25 0.76 2690 20. 42 6.9 -2

1900 38.73 4. 12 0. 06 2120 37.58 —4.25 0.32 2490 36.22 —4. 41 -0. 06

1910 38.82 -4.11 -0.08 2130 36.22 —4. 41 0. 56 2500 38. 64 -4.13 -0.07

1920 39.17 4. 07 -0.1 2140 36. 73 —4.35 0.43

2150 37.41 -4.27 0.45

2160 36. 73 —4.35 0.89

2170 36.22 —4. 41 0.42
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Antenna ANTO/RF1 passive efficiency

antenna recognition

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain
(MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi)
3300 | 16.87 | -7.73 | -3.42 | 3560 | 26.3 | 5.8 | -2.32 | 4400 | 17.7 | -7.52 | -3.04 | 4660 | 22.28 | -6.52 | -0.95 | 4920 | 26.73 | -5.73 | -0.11
3310 | 17.02 | -7.69 | -3.41 | 3570 | 26.73 | -5.73 | -2.28 | 4410 | 17.34 | -7.61 | -3.31 | 4670 | 23.33 | -6.32 | -0.64 | 4930 | 27.35 | -5.63 | 0.02

3320 | 17.14 | -7.66 | -3.17 | 3580 | 26.98 | -5.69 | -2.05 | 4420 | 16.29 | -7.88 | -3.25 | 4680 | 23.66 | -6.26 | -0.23 | 4940 | 26.92 [ 5.7 0.07

3330 | 17.14 | -7.66 | -3.38 | 3590 | 27.93 | -5.54 | -2.01 | 4430 | 16.79 | -7.75 | -3.07 | 4690 | 24.83 | -6.05 | -0.35 | 4950 | 26.67 | -5.74 | -0.16
3340 | 17.7 | -7.52 | -3.36 | 3600 | 27.54 | -5.6 | -1.98 | 4440 | 17.42 | -7.59 | -2.93 | 4700 | 25.53 | -5.93 | -0.16 | 4960 | 25.88 | -5.87 | -0.34
3350 | 17.74 | -7.51 | -3.24 | 3610 | 29.31 | -5.33 | -1.53 | 4450 | 17.66 | -7.53 | -2.59 | 4710 25 -6.02 | -0.2 | 4970 | 26.24 | -5.81 | -0.14
3360 | 17.99 | -7.45 | -3.4 | 3620 | 29.51 | -5.3 | -1.58 | 4460 | 18.45 | -7.34 | -2.47 | 4720 | 23.71 | -6.25 | -0.7 | 4980 | 26.61 | -5.75 | -0.02
3370 | 18.2 | -7.4 | -3.05 | 3630 | 30.48 | -5.16 | -1.63 | 4470 | 19.01 | -7.21 | -2.20 | 4730 | 24.77 | -6.06 | -0.46 | 4990 | 26.49 | -5.77 | -0.2

3380 | 18.84 | -7.25 | -3.13 | 3640 | 30.55 | -5.15 | -1.22 | 4480 | 18.58 | -7.31 | -2.44 | 4740 | 24.32 | -6.14 | -0.36 | 5000 | 26.3 | -5.8 | -0.19
3390 | 19.28 | -7.15 | -2.88 | 3650 | 30.97 | -5.09 | -1.27 | 4490 | 19.23 | -7.16 | -2.39 | 4750 | 25.7 | -5.9 | -0.36

3400 | 19.45 | -7.11 | -2.58 | 3660 | 31.99 | -4.95 | -1.15 | 4500 | 20.28 | -6.93 | -2.22 | 4760 | 25.94 | -5.86 | -0.09

3410 | 20.75 | -6.83 | —2.95 | 3670 | 32.51 | —4.88 | -0.73 | 4510 | 19.86 | -7.02 | -2.25 | 4770 | 25.35 | -5.96 | 0.19

3420 | 21.13 | -6.75 | -2.68 | 3680 | 32.73 | -4.85 | -1.08 | 4520 | 20.32 | -6.92 | -2.15 | 4780 | 25.76 | -5.89 | 0.13

3430 | 20.84 | -6.81 | -2.66 | 3690 | 32.89 | -4.83 | -1.01 | 4530 | 20.7 | -6.84 | -1.92 | 4790 | 26.24 | -5.81 | 0.02

3440 | 20.99 | -6.78 | -3.4 | 3700 | 33.81 | ~4.71 | -0.89 | 4540 | 20.14 | 6.96 | -1.72 | 4800 | 27.54 | 5.6 | 0.57

3450 | 20.51 | -6.88 | -2.94 | 3710 | 35.89 | -4.45 | -1.1 | 4550 | 20.65 | -6.85 | -1.68 | 4810 | 28.38 | -5.47 | 1.52

3460 | 20.89 | -6.8 | -3.16 | 3720 | 35.97 | -4.44 | -0.91 | 4560 | 20.89 | -6.8 -1.5 | 4820 | 28.12 | -5.51 | 2.6

3470 | 21.04 | -6.77 | -3.29 | 3730 | 37.33 | —4.28 | 0.99 | 4570 | 21.33 | -6.71 | -1.33 | 4830 | 27.73 | -5.57 | 3.7

3480 | 22.18 | -6.54 | -2.57 | 3740 | 38.37 | -4.16 | -1.2 | 4580 | 20.99 | -6.78 | -1.33 | 4840 | 26.61 | -5.75 | 4.4

3490 | 23.28 | -6.33 | -2.51 | 3750 | 39.63 | -4.02 | -1.08 | 4590 | 21.09 | -6.76 | -1.20 | 4850 | 26.79 | -5.72 | 3.07

3500 | 24.32 | -6.14 | -2.61 | 3760 | 38.37 | -4.16 | -1.36 | 4600 | 21.33 | -6.71 | -1..21 | 4860 | 27.23 | -5.65 | 2.23

3510 | 24.49 | -6.11 | -2.37 | 3770 | 37.58 | -4.25 | -1.88 | 4610 | 21.04 | -6.77 | -1.27 | 4870 | 27.67 | -5.58 | 1.38

3520 | 24.95 | -6.03 | -2.63 [ 3780 | 37.84 | —4.22 | -1.92 | 4620 | 22.23 | -6.53 | -0.98 | 4880 | 27.29 | -5.64 | o0.14

3530 | 25.18 | -5.99 | -2.64 | 3790 | 38.02 | —4.2 | -1.77 | 4630 | 22.54 | -6.47 | -0.9 | 4890 | 26.98 | -5.69 | 0.21

3540 | 25.64 | -5.91 | -2.5 | 3800 | 37.76 | -4.23 | -2.01 | 4640 | 22.28 | -6.52 | -1.02 | 4900 | 26.06 | -5.84 0

3550 26 -5.85 | -2.43 4650 | 22.44 | -6.49 -0.83 4910 | 25.53 | -5.93 | -0.18
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ANTO/RF1 antenna pattern
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Antenna ANTO/RF2 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
820 16. 97 1.7 —4. 18
830 18. 87 =7. 24 -3. 69
840 20. 85 —6. 81 -3. 05
850 22.95 —6. 39 2.2
860 24. 36 —6. 13 —1. 958
870 24. 82 —6. 05 -1.33
880 24. 45 —6. 12 -1. 25
890 23. 16 —6. 35 —-1.45

ANTO/RF2 antenna pattern

antenna recognition
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Antenna ANTO/RF3 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
700 18.61 -7.3 -3. 38
710 19.76 =7.04 -1. 57
720 20. 63 —6. 86 -1.5
730 20. 89 —6. 8 -1. 34
740 20. 45 —6. 89 -1.82
750 19.79 =7.04 —2. 46
760 18.71 =7.28 -3. 15
770 17.36 -7.6 -3. 79
780 18.61 -7.3 —3. 38
790 19.76 =7.04 —-1. 97
800 20. 63 —6. 86 -1.9

ANTO/RF3 antenna pattern

antenna recognition



Shanghai Shangyuan Communication Technology Co., Ltd.
Antenna ANTO/RF4 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
600 10. 5 -9. 179 ~7.26
610 11. 37 -9. 44 -7.17
620 12. 66 -8. 98 -5. 74
630 14. 12 -8.5 —4. 62
640 15. 69 -8. 04 —4. 21
650 17. 27 -7.63 -3.63
660 18. 49 -7.33 -2.73
670 19 -7.21 -2. 45
680 19. 06 -7.2 -2. 81
690 19. 09 -7.19 -2.93
700 18. 74 -7.27 -2. 81

ANTO/RF4antenna pattern

antenna recognition



Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition
Antenna ANT1 passive efficiency

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain
(MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi)
3300 | 30.62 | 5.14 | -1.16 | 3560 | 27.290 | -5.64 | -1.48 | 4400 | 28.81 | -5.4 | -1.2 | 4660 | 34.59 | -4.61 | -1.44 | 4920 | 32.81 | -4.84 | -1.96
3310 | 31.05 | 5.08 | -1.14 | 3570 | 26.92 | -5.7 | -1.4 | 4410 | 29.24 | -5.34 | -1.25 | 4670 | 36.64 | -4.36 | -2.12 | 4930 | 32.21 | -4.92 | -1.74
3320 | 3112 | -5.07 | -1.16 | 3580 | 26.73 | -5.73 | -1.53 | 4420 | 28.31 | -5.48 | -1.29 | 4680 | 36.22 | -4.41 | -1.94 | 4940 | 31.26 | -5.05 | -L7

3330 | 31.05 | -5.08 | -1.16 | 3590 | 28.38 | -5.47 | -1.25 | 4430 | 30.2 5.2 -2.7 | 4690 | 37.58 | -4.25 | -2.04 | 4950 | 30.34 | -5.18 | -2.34
3340 | 317 | -4.99 | -1.19 | 3600 | 28.12 | -5.51 | -1.71 | 4440 | 31.19 | -5.06 | -2.77 | 4700 | 37.67 | -4.24 | -2.13 | 4960 | 29.51 | -5.3 | -2.17
3350 | 3141 | -5.03 | -1.23 | 3610 | 30.06 | -5.22 | -1.33 | 4450 | 32.51 | —4.88 | -1.29 | 4710 | 37.24 | —4.29 | -2.06 | 4970 | 29.51 | -5.3 | -2.3

3360 | 31.84 | -4.97 | -1.27 | 3620 | 30.2 | -5.2 | -1.64 | 4460 | 33.65 | -4.73 | -1.52 | 4720 | 35.24 | -4.53 | -1.31 | 4980 | 29.04 | -5.37 | -2.13
3370 | 31.33 | 5.04 | -1.26 | 3630 | 31.7 | -4.99 | -1.51 | 4470 | 34.67 | -4.6 | -1.69 | 4730 | 37.58 | -4.25 | -1.76 | 4990 | 28.71 | -5.42 | -2.13
3380 | 32.06 | -4.94 | -1.6 | 3640 | 31.62 -5 -1.39 | 4480 | 33.96 | -4.69 | -1.81 | 4740 | 35.89 | -4.45 | -1.36 | 5000 | 28.97 | -5.38 | -2.31
3390 | 32.43 | -4.89 | -1.75 | 3650 | 32.06 | -4.94 | -1.5 | 4490 | 342 | -4.66 | -1.89 | 4750 | 37.07 | -4.31 | -1.47

3400 | 32.06 | -4.94 | -1.75 | 3660 | 32.51 | -4.88 | -1.58 | 4500 | 35.65 | —4.48 | -1.94 | 4760 | 36.81 | -4.34 | -1.59

3410 | 33.81 | -4.71 | -1.33 | 3670 | 32.73 | -4.85 | -1.14 | 4510 | 34.83 | —4.58 | -1.94 | 4770 | 36.56 | —4.37 | -1.72

3420 | 33.65 | -4.73 | -1.85 | 3680 | 32.89 | -4.83 | -1.47 | 4520 | 35.16 | -4.54 | -1.84 | 4780 | 37.07 | -4.31 | -1.86

3430 | 32.81 | -4.84 | -1.7 | 3690 | 32.89 | -4.83 | -1.39 | 4530 | 35.81 | -4.46 | -2.02 | 4790 | 36.48 | -4.38 | -1.76

3440 | 32.96 | —4.82 | -1.57 [ 3700 | 33.19 | -4.79 | -1.31 | 4540 | 35.08 | -4.55 | -1.86 | 4800 | 37.84 | -4.22 | -1.2

3450 | 31.62 -5 -1.32 | 3710 | 34.75 | -4.59 | -1.21 | 4550 | 36.9 | -4.33 | -2.14 | 4810 | 37.84 | -4.22 | -1.87

3460 | 31.84 | -4.97 | -1.28 | 3720 | 34.36 | -4.64 | -1.35 | 4560 | 36.9 | -4.33 | -2.3 | 4820 | 37.24 | -4.29 | -1.75

3470 | 3112 | -5.07 | -1.33 | 3730 | 35.32 | -4.52 | -1.32 | 4570 | 36.98 | -4.32 | -2.29 | 4830 | 36.98 | —4.32 | -1.83

3480 | 31.48 | -5.02 | -1.39 | 3740 | 35.81 | -4.46 | -1.25 | 4580 | 36.39 | -4.39 | -2.32 | 4840 | 35.24 | -4.53 | -1.45

3490 | 31.7 | -4.99 | -1.3 | 3750 | 36.56 | -4.37 | -1.22 | 4590 | 36.9 | -4.33 | -1.4 | 4850 | 35.32 | -4.52 | -1.48

3500 | 31.55 | -5.01 | -1.38 | 3760 | 35.65 | -4.48 | -1.3 | 4600 | 36.9 | -4.33 | -1.52 | 4860 | 34.83 | -4.58 | -1.58

3510 | 30.69 | -5.13 | -1.33 | 3770 | 35.4 | -4.51 | -1.34 | 4610 | 36.22 | -4.41 | -2.05 | 4870 | 34.83 | -4.58 | -1.34

3520 | 30.3¢ | —5.18 | -1.32 | 3780 | 35.73 | -4.47 | -1.22 | 4620 | 36.14 | —4.42 | -1.88 | 4880 | 34.43 | —4.63 | -1.29

3530 | 29.38 | -5.32 | -1.29 | 3790 | 35.89 | -4.45 | -1.2 | 4630 | 35.81 | —4.46 | -1.68 | 4890 | 33.88 | -4.7 | -1.26

3540 | 28.51 | -5.45 | -1.42 | 3800 | 35.65 | -4.48 | -1.5 | 4640 | 35.4 | -4.51 | -1.79 | 4900 | 33.42 | -4.76 | -2.06

3550 27.8 -5. 56 -1.5 4650 | 35.89 | -4.45 [ -1.95 | 4910 | 32.43 | -4.89 | -1.97




Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANTlantenna pattern



Shanghai Shangyuan Communication Technology Co., Ltd.

Antenna ANT2 passive efficiency

antenna recognition

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain Freq Effi | Effi | Gain
(MHz) | (%) | (dB) | (dBi) [(MHz) | (%) | (dB) [(dBi)|(MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) [(MHz)| (%) | (dB) | (dBi)| (MHz) (%) | (dB) | (dBi)
2400 | 17.85 | ~7.48 | -3.98 | 5390 | 12.62 [ -8.99 | -4.7 | 5740 | 13.22 | -8.79 | -2.43 | 6230 | 11.34 | -9.45 [ -2.01 | 6580 | 9.75 |-10.11| -7.75| 6930 7.94 | -11 | -7.63
2410 18.4 | -7.35| 4.1 | 5400 | 12.62 [ -8.99 | -4.94 | 5750 | 13.25 | -8.78 | -2.49 | 6240 | 11.23 | -9.5 | -2.68 [ 6590 | 9.38 |-10.28| -7.82 | 6940 7.9 |-11.02| -7.82
2420 | 19.22 | ~7.16 | -3.55 | 5410 | 12.82 [ -8.92 | -4.5 | 5760 | 13.3 | -8.76 | -2.45 | 6250 | 11.6 | -9.36 [ -2.48 [ 6600 | 9.58 |-10.19]| -7.99 | 6950 7.87 [-11.04| -8.04
2430 1 18.96 | -7.22 | -2.1 | 5420 | 12.84 [ -8.91 | -4.75 | 5770 | 14 |-8.54 | -2.42 | 6260 | 11.73 | -9.31 | 2.5 [ 6610 | 9.41 |-10.26] -7.64 | 6960 7.64 |-11.17] -8.36
2440 [ 19.29 | -7.15 | -3.54 | 5430 | 12.64 | -8.98 | -4.63 | 5780 | 15.11 | -8.21 | -2.56 | 6270 | 11.29 | -9.47 | -2.43 | 6620 | 9.61 |-10.17|-7.38 | 6970 7.72 [-11.12| -8.15
2450 [ 19.76 | ~7.04 | -3.37 | 5440 | 11.38 | -9.44 | -4.96 | 5790 | 14.68 | -8.33 | -2.62 | 6280 | 12.66 | -8.98 | -2.76 | 6630 | 9.57 [-10.19|-7.91 [ 6980 7.74 |-11.11] -8.24
2460 | 18.84 | ~7.25 | ~2.94 | 5450 | 11.05 [ -9. 57 | -5.31 | 5800 | 14.68 | -8.33 | -2.75 | 6290 | 12.39 | -9.07 | -2.72 [ 6640 | 9.46 |-10.24]| -8.05| 6990 7.77 | -11.1 | -8. 14
2470 | 19.72 [ -7.05 | -3.35 | 5460 | 10.91 | -9.62 | -5.13 | 5810 | 13.28 [ -8. 77| -2.98 | 6300 | 11.67 | -9.33 | -3.18 | 6650 | 9.2 |-10.36| -8.05 7000 7.77 | -11.1 ] -8.48
2480 | 20.24 | -6.94 | -3.34 | 5470 | 11.17 [ -9. 52 | -4.83 | 5820 | 14.09 | -8.51 | -2.81 | 6310 | 11.26 | -9.48 | -3.39 | 6660 | 8.85 |-10.53| -8.5
2490 [ 19.72 [ -7.05 | -2.9 | 5480 | 11.3 | -9.47 | -4.88 | 5830 | 15.08 | -8.22 | -2.48 | 6320 | 11.55 | -9.37 | -3.64 | 6670 | 8.64 |-10.63| -8.64
2500 | 20.81 | -6.82 | -3.55 | 5490 | 11.78 [ -9. 29 | -4.94 | 5840 | 14.45 | -8.4 | -2.49 | 6330 | 11.44 | -9.42 | -3.67 | 6680 | 8.51 | -10.7 | -8.47
5150 | 15.96 | -7.97 | -3.17 | 5500 | 11.5 [ -9.39 | -5.21 | 5850 | 16.18 | -7.91 | -2.78 | 6340 | 10.81 | -9.66 | -4.13 | 6690 | 8.73 |-10.59] -8.13
5160 | 16.37 [ -7.86 | -3.1 | 5510 | 11.43 | =9.42 | -5.42 | 6000 | 18.03 | -7.44 | -1.6 | 6350 | 10.32 | -9.86 | —4.7 | 6700 | 8.71 | -10.6 | -8.32
5170 | 16.6 | =7.8 | 2.9 | 5520 | 11.35|—9.45| -5.5 | 6010 | 17.7 | -7.52 | -1.9 | 6360 | 9.93 |-10.03| —4.83 | 6710 | 8.62 |-10.64] -8.21
5180 [ 17.78 | -7.5 | -2.56 | 5530 | 11.6 [ -9.36 | -5.38 | 6020 | 17.82 | -7.49 | -1.71 | 6370 | 10.17 | -9.93 | -4.53 | 6720 | 8.72 |-10.59] -8. 44
5190 | 16.98 | —7.7 | -2.91 | 5540 | 11.66 | -9. 33 | -5.38 | 6030 | 17.95 | -7.46 | -1.64 | 6380 | 10.78 | -9.67 | 4.7 | 6730 | 8.83 |-10.54| -7.87
5200 | 16.26 | -7.89 | -3.16 | 5550 | 11.73 | -9. 31 | -5.47 | 6040 | 16.98 | -7.7 | -1.83 | 6390 | 11.3 | -9.47 | -4.47 | 6740 | 8.91 | -10.5 | -7.85
5210 | 15.14 | -8.2 | -3.38 | 5560 | 11.4 | -9.43 | -5.55 | 6050 | 15.78 | -8.02 | —2.09 | 6400 [ 11.32 | -9.46 | -4.53 | 6750 | 9.02 |-10.45| -7.54
5220 | 15.49 | -8.1 | -3.45 | 5570 | 11.35 | —9.45 | -5.5 | 6060 | 15.7 | -8.04 | -1.99 | 6410 [ 10.76 | -9.68 | -5.22 | 6760 | 8.92 | -10.5| -7.36
5230 | 16.03 [ -7.95 | -3.39 | 5580 | 11.76 | —9.3 | -5.24 | 6070 | 15.21 | -8.18 | -1.96 | 6420 | 10.39 | -9.83 | -5.29 | 6770 | 8.66 |-10.62| -7.4
5240 | 16.29 [ -7.88 | -3.32 | 5590 | 12.1 [ -9.17 | -5.07 | 6080 | 15.7 | -8.04 | -1.88 | 6430 | 10.12 | -9.95 | -5.44 | 6780 | 8.43 |-10.74| -7.73
5250 | 15.85 | -8 | -3.39 | 5600 | 12.86 | -8.91 | -4.53 | 6090 | 15.81 | -8.01 | -1.79 | 6440 | 9.97 |-10.01| -5.62 | 6790 | 8.37 |-10.77| -7.21
5260 | 14.69 | -8.33 | -3.67 | 5610 | 13.23 | -8. 78 | -4.44 | 6100 | 14.96 | -8.25 | -1.96 | 6450 | 10.18 | -9.92 | -5.66 | 6800 | 8.11 |-10.91| -7.32
5270 | 14.62 | -8.35 | -3.87 | 5620 | 12.61 | -8.99 | ~4.65 | 6110 | 13.03 | -8.85 | -2.23 | 6460 | 10.08 | -9.97 | -5.77 | 6810 | 8.19 |-10.87| -7.27
5280 | 14.86 [ -8.28 | —4.1 | 5630 | 12.41 | —9.06 | -4.73 | 6120 | 12.33 | -9.09 | -2.54 | 6470 | 8.96 |-10.48| -6.79 | 6820 [ 8.11 |-10.91] -6.71
5290 | 15.52 [ -8.09 | -3.79 | 5640 | 12.3 | —9.1 | —4.58 | 6130 | 12.33 | -9.09 | -2.82 | 6480 | 8.72 |-10.59| —6.92 | 6830 | 8.18 |-10.87| -7
5300 | 15.96 | -7.97 | -3.65 | 5650 | 12.82 [ -8.92 | —4.14 | 6140 | 12.53 | -9.02 | -2.34 | 6490 | 8.75 |-10.58| -7.22 | 6840 | 8.01 |-10.96] -7. 47
5310 [ 15.35 [ -8.14 | -3.81 | 5660 | 13.17 | -8.8 | -3.72 | 6150 | 13.34 | -8.75 | -2.53 | 6500 | 9.03 |-10.44| -7.19 | 6850 | 8.09 |-10.92| -7.09
5320 [ 14.35 | -8.43 | -4.04 | 5670 | 13.35 | -8. 75| -3.59 | 6160 | 11.75 | -9.3 | -2.81 | 6510 | 8.9 |-10.51| -7.15 | 6860 | 8.03 |-10.95| -7.37
5330 | 13 [-8.86|-4.34 | 5680 | 13.11 | -8.82|-3.68 | 6170 | 11.78 | -9.29 | -2.88 | 6520 | 8.92 | -10.5|-7.23 | 6870 | 8.11 |-10.91] -6.95
5340 | 12.79 [ -8.93 | -4.34 | 5690 | 12.91 | -8.89 | -3.84 | 6180 | 9.93 [-10.03| -3.24 | 6530 | 8.3 |-10.81| -7.53 | 6880 | 8.06 |-10.94| -7. 04
5350 [ 12.85 [ -8.91 | -4.12 | 5700 | 13.29 | -8. 76 | -3.51 | 6190 | 10.38 | -9.84 | -3.25 | 6540 | 9.75 |-10.11| -7.87 | 6890 | 8 |-10.97|-7.23
5360 [ 12.82 [ -8.92 | -3.86 | 5710 | 12.66 | -8.98 | -3.07 | 6200 | 10.94 | -9.61 | -3 | 6550 | 9.47 [-10.24| -7.73 | 6900 | 7.7 |-11.14| -7.7
5370 | 12.08 [ -9.18 | -4.07 | 5720 | 12.26 | -9. 12 | -2.84 | 6210 | 10.94 | -9.61 | -3.2 | 6560 | 9.81 |-10.08| -7.57 | 6910 | 7.75 |-11.11| -7.54
5380 | 12.67 | -8.97 | -4.32 | 5730 | 13.58 | -8.67 | -2.3 | 6220 [ 10.09 [ -9.96 | -3.19 | 6570 | 10 -10 | -7.39 | 6920 | 7.69 |-11.14] -8.02




Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANT2antenna pattern



Antenna ANT3 passive efficiency

Shanghai Shangyuan Communication Technology Co., Ltd.

antenna recognition

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain Freq Effi | Effi | Gain
(MHz) | (%) | (dB) | (dBi) [(MHz) | (%) | (dB) [(dBi)|(MHz) | (%) | (dB) | (dBi) | (MHz) | (%) | (dB) | (dBi) [(MHz)| (%) | (dB) | (dBi)| (MHz) (%) | (dB) | (dBi)
1175 | 23.56 | -6. 28 | -1.17 | 5370 | 16.78 | =7.75 | -2.27 | 5720 | 19.13 [ -7. 18 | -0.88 | 6210 | 8.98 |-10.47| -5.01 | 6560 | 7.31 |-11.36| -7.3 6910 5.92 |-12.28| -3.92
1575 40.28 | -3.95| 0 | 5380 |15.84| -8 |-2.58| 5730 [ 19.66|—-7.06| —0.53 | 6220 | 8.6 |[-10.66[-5.23 | 6570 | 7.33 [-11.35| -7.21 6920 5.88 |-12.31| 4. 19
2400 | 37.43 | —4.27 | -1.72 | 5390 | 15.23 [ -8.17 | -2.85 | 5740 | 18.21 | ~7.4 | -0.88 | 6230 | 8.37 |-10.77| -5.69 | 6580 | 7.19 |-11.43| -7.52 | 6930 6.18 [-12.09| -4.34
2410 | 39.56 | —4.03 | -1.85 | 5400 | 15.59 [ -8.07 | -2.72 | 5750 | 17.11 | =7.67 | -1.27 | 6240 | 7.88 |-11.03| -6.75 [ 6590 | 7.09 |-11.49| -7.94 | 6940 6.28 [-12.02| -4.01
2420 | 40.63 | -3.91 | -1.83 | 5410 | 16.35 | ~7. 86 | -2.36 | 5760 | 16.3 |-7.88| -1.4 | 6250 | 7.91 [-11.02| -6.63 | 6600 | 7.24 | -11.4 | -8.27 [ 6950 6.37 [-11.96| -3.93
2430 [ 40.18 | -3.96 | -1.81 | 5420 | 16.83 | ~7.74 | -2.55 [ 5770 | 16.46 | ~7.84 | -1.33 | 6260 | 7.88 |-11.03| -7.12 | 6610 | 7.24 |-11.4 [ -7.96 [ 6960 6.17 | -12.1| -4.58
2440 | 42.36 | -3.73 | -1.63 | 5430 | 16.8 [ ~7.75|-2.43 | 5780 | 17.02 | -7.69 | -1.03 | 6270 | 8.08 |-10.93| -7.01 | 6620 | 7.51 |-11.24| -7.72| 6970 6.39 |-11.94| -4.31
2450 | 44.16 | -3.55 | ~1.16 | 5440 | 15.72 [ -8.04 | -2.77 | 5790 | 16.25 | -7.89 | -1.3 | 6280 | 7.88 |-11.03| -7.33 [ 6630 | 7.61 |-11.19]| -7.56 | 6980 6.6 |-11.8|-4.01
2460 | 40.36 | ~3.94 | ~0.86 | 5450 | 15.64 [ -8.06 | -3.13 | 5800 | 16.02 | =7.95 | -1.05 | 6290 | 7.84 |-11.06| -7.48 | 6640 | 7.61 |-11.19| -7.58 | 6990 6.68 [-11.75| -4.25
2470 | 42.07 | -3.76 | -1.23 | 5460 | 15.76 | -8. 02 | -2.88 | 5810 | 14.55 | -8.37 | -1.69 | 6300 | 7.72 |-11.12| -7.52 | 6650 | 7.65 |-11.16| -7.58 | 7000 6.76 | -11.7 | -4.22
2480 | 42.07 | -3.76 | -1.22 | 5470 | 16.72 | -7. 77 | -2.34 | 5820 | 15.07 | -8.22 | -1.21 | 6310 | 7.7 |-11.14| -7.44 | 6660 | 7.56 |-11.21| -7.98
2490 | 39.89 | -3.99 | -1.2 | 5480 | 17.5 | -7.57 | -2.35 [ 5830 | 15.59 | -8. 07 | -0.92 | 6320 | 7.88 |-11.03| -6.94 [ 6670 | 7.6 |-11.19]-7.67
2500 | 39.72 [ -4.01 | 0.02 | 5490 | 17.19 | —=7.65 | -2.33 | 5840 | 15.86 | -8 | -0.46 | 6330 | 7.77 | -11.1|-7.11 [ 6680 | 7.59 | -11.2 | -7.65
5150 | 11.21 | 9.5 | -5.48 [ 5500 | 17.3 | -7.62 | -2.15| 5850 | 16.94 [ -7.71| 0.6 | 6340 | 7.67 |-11.15 -7 | 6690 | 7.81 |-11.07| -7.11
5160 | 11.46 | -9. 41 | -5.44 | 5510 | 16.89 | -7.72 [ -2.15 | 6000 | 13.53 | -8.69 | -1 | 6350 | 7.53 [-11.23| -7.61 | 6700 | 7.91 [-11.02] 6.5
5170 | 11.82|-9.27 | -5.1 [ 5520 | 16.99 | -7.7 [-2.18 | 6010 | 13.15 | -8.81 | -2.69 | 6360 | 7.43 [-11.29| -7.74 [ 6710 | 7.82 [-11.07| -7.24
5180 | 12.35 | -9. 08 | -4.93 | 5530 | 17.62 | -7.54 [ -1.84 | 6020 | 13 | -8.86 | -2.85 | 6370 | 7.51 [-11.24| -7.5 | 6720 | 7.93 [-11.01] -6.72
5190 | 12.21 [ 9. 13 | -5.17 | 5540 | 17.91 [ =7.47 [ -1.73 | 6030 | 12.73 | -8.95 | -2.85 | 6380 | 7.62 |-11.18| -7.31 | 6730 | 8.03 |-10.95| -7.2
5200 | 12.01 | 9.2 | -5.25 | 5550 | 18.09 | =7.43 [ -1.72 | 6040 | 12.13 | -9.16 | -3.25 | 6390 | 7.81 |-11.07| -6.83 | 6740 | 8.21 |-10.86] -6.9
5210 | 11.62 [ -9. 35| -5.57 | 5560 | 17.47 | =7.58 [ -1.85 | 6050 | 11.31 | —9.47 | =3.76 | 6400 | 7.82 |-11.07| -7.03 | 6750 | 8.49 |-10.71] -6.21
5220 | 11.85 | -9.26 | -5.32 | 5570 | 17.25 | -7.63 [ -1.83 | 6060 | 11.07 | -9.56 | -3.92 | 6410 | 7.59 |-11.2 | -7.32 [ 6760 | 7.05 [-11.52] -6.18
5230 | 12.28 | -9.11| -5 | 5580 [ 17.53 | -7.56 [ -1.81 | 6070 | 10.7 | -9.71 | -4.04 | 6420 | 7.44 [-11.28| -7.62 | 6770 | 6.94 |-11.59| -6.07
5240 | 12.69 | -8.97 | -4.89 | 5590 | 18.12 | -7.42 [ -1.63 | 6080 | 10.74 | -9.69 | -3.63 | 6430 | 7.35 [-11.34| -7.63 | 6780 | 6.95 [-11.58] -5.56
5250 | 12.67 | -8.97 | -4.89 | 5600 [ 19.55 [ =7.09 | -1.16 | 6090 | 10.53 | -9.78 | -3.95 | 6440 | 7.32 [-11.35| -7.71 | 6790 | 7.13 [-11.47| -4.93
5260 | 12.36 | -9. 08 | —4.92 | 5610 [ 20.14 [ —6.96 | —0.86 [ 6100 | 10.19 | -9.92 | -3.99 | 6450 | 7.51 [-11.24| -7.3 | 6800 | 7.11 [-11.48| -5.21
5270 | 12.6 | -9 | -4.96 | 5620 [ 18.84 | —7.25 | -1.23 | 6110 | 9.44 |-10.25| —4.72 | 6460 | 7.56 [-11.21|-7.05| 6810 | 7.38 [-11.32| —4.47
5280 | 13.13 | -8.82 | —4.54 | 5630 | 18.58 | -7.31 [ -1.22 | 6120 | 9.08 |-10.42| -5.02 | 6470 | 7.16 |-11.45| -7.45 | 6820 | 7.53 [-11.23] -4.01
5290 | 14.06 | -8.52 | -4.1 | 5640 | 18.52 | -7.32 | -1.2 | 6130 | 9.27 |-10.33 | -4.52 | 6480 | 7.2 |[-11.43| -7.7 [ 6830 | 7.8 |[-11.08]-3.74
5300 | 14.91 | -8.27 | -3.73 | 5650 | 19.52 | -7.1 [-0.84 | 6140 | 9.39 |-10.27 | -4.39 | 6490 | 7.33 [-11.35| -7.5 | 6840 | 7.71 [-11.13] -4.12
5310 | 15.12 | -8.2 | -3.46 [ 5660 [ 20 [-6.99 | -0.77 [ 6150 | 9.74 |-10.11| -3.95 | 6500 | 7.47 [-11.27|-7.53 | 6850 | 7.99 [-10.97| -3.51
5320 | 15.07 | -8.22 | -3.54 | 5670 [ 19.96 | -7 | -0.62 | 6160 | 9.27 |-10.33| —4.66 | 6510 | 7.51 [-11.24[-7.03 | 6860 | 7.86 [-11.05| -3.58
5330 | 14.95 | -8.25 | -3.41 | 5680 [ 19.26 | —7.15 [ -0.89 [ 6170 | 9.42 |-10.26 | —4.16 | 6520 | 7.56 |-11.21|~7.87 | 6870 | 8.08 [-10.93| -3.34
5340 | 15.52 | -8.09 | -3.23 | 5690 | 18.58 | -7.31 [ -1.05 | 6180 | 8.85 | -10.53 | ~4.69 | 6530 | 7.31 [-11.36] -7.29 [ 6880 | 7.95 | -11 |-3.21
5350 | 16.19 | -7.91 | -2.71 | 5700 | 18.27 | -7.38 [ -0.96 | 6190 | 8.94 |-10.49 | -4.55 | 6540 | 7.26 [-11.39| -7.82 [ 6890 | 7.94 | -11 | -3.29
5360 | 16.83 | ~7. 74 | -2.41 | 5710 | 19.39 | -7.12 | -0.82 | 6200 | 9.15 | -10.39 | ~4.56 | 6550 | 7.08 |-11.5|-7.54 [ 6900 | 7.35 [-11.34| -4.12




Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANT3antenna pattern



Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition

ANT3antenna pattern



Shanghai Shangyuan Communication

Antenna ANT4/RF1 passive efficiency

Technology Co., Ltd.

antenna recognition

Freq |Effi |Effi |Gain [Freq [Effi |Effi |Gain |Freq |Effi |Effi |[Gain [Freq |Effi |Effi |Gain [Freq |Effi |Effi [Gain
(MHz) | (%) [(dB) [(dBi) |(MHz) |(%) |(dB) [(dBi) [(MHz) [(%) |(dB) |(dBi) |(MHz) [(%) [(dB) [(dBi) |(MHz) |(%) [|(dB) [(dBi)
880 10.31(-9.87|-7.24 (1710 | 7.96 [-10.99|-8.89 (1930 |10.64 |-9.73|-10.01]2300 |10.07|-9.97|-7.71]2510 9.4 |-10.27(-10. 68
890 11.71]-9.31|-6.75 (1720 | 8.92 |-10.49|-9.44 [1940 |10.59|-9.75|-10.142310 | 9.98 |-10.01|-7.91 2520 | 9.38 |-10.28|-10. 79
900 12.82(-8.92| -6.5 |1730 |10.92[-9.62|-9.58 1950 |10.52|-9.78|-10.31]2320 |10.01| -10 |-7.82]2530 | 9.38 |-10.28|-11.39
910 9.77 |-10.1|-6.24|1740 | 10.9 [-9.63|-9.67 1960 |10.48| -9.8 | -10.1 |2330 9.9 |-10.04| -7.7 |2540 | 9.38 |-10.28(-10. 68
920 7.68 [-11.15|-5.95|1750 |10.88|-9.63|-9.75|1970 |10.45|-9.81 | -9.77 |2340 | 9.85 |-10.07|-7.67 |2550 | 9.37 |-10.28|-11. 47
930 6.45 |-11.9|-5.97 |1760 |10.85|-9.65|-9.75]1980 |10.42|-9.82| -9.6 [2350 | 9.81 |-10.08|-8.23[2560 | 9.46 |-10.24|-11.4
940 5.09 |-12.93[-6.09 |1770 |10.86|-9.64 |-9.67 1990 |10.36|-9.85| —9.65 [2360 | 9.78 |-10.1| —-8.6 [2570 | 9.43 |-10.25|-10.75
950 4.74 |-13.24|-6.22 (1780 |10.85|-9.65|-9.43 (2000 | 10.3 |-9.87| -9.79 |2370 | 9.64 |-10.16|-8.84[2580 | 9.61 |-10.17|-10.06
960 4.41 |-13.56] 6.7 |[1790 |10.79|-9.67|-9.26|2010 |10.21|-9.91|-10.16|2380 |10.83|-9.65| 1.28 [2590 | 9.64 |-10.16]-9.88
1800 |[10.74|-9.69|-9.39]2020 |[10.24| -9.9 [-10.592390 | 9.54 |-10.2| -9 2600 | 9.65 |-10.15|-10.12
1810 |10.67-9.72(-9.41]2030 |[10.19[-9.92|-10.33]2400 | 9.44 |-10.25|-8.12]2610 9.7 |-10.13]-9.87
1820 |[10.61|-9.74|-9.51|2040 |10.23| -9.9 |-10.18]2410 | 9.75 [-10. 11| -7.8 2620 | 9.67 |-10. 15| -9. 68
1830 |[10.55|-9.77| -9.8 2050 |10.37|-9.84| -9.56 |2420 | 9.58 [-10.19|-9. 17 |2630 | 9.72 |-10.12|-10. 44
1840 |[10.53[-9.78]-9.98]2060 |10.52|-9.78| —-8.46 |2430 | 9.45 [-10.25|-8.55]2640 | 9.74 |-10. 11|-10.28
1850 |[10.55|-9.77|-9.91]2070 |10.56|-9.76| —8.28 |2440 | 9.51 |-10.22|-9.74 2650 | 9.86 |-10. 06| -9. 98
1860 |[10.59(-9.75]-9.77|2080 |10.69|-9.71| -7.6 |2450 | 9.56 [-10.2 |-10.72|2660 |10.01| -10 |-10.12
1870 |10.56|-9.76|-9.81]2090 [10.74|-9.69 | —7.46 [2460 | 9.33 |-10.3|-10.33|2670 |10.11|-9.95[-9.95
1880 |[10.56|-9.76 |-9.85]2100 [ 10.9 |-9.63 | —6.94 |2470 | 9.45 |-10.25|-10.81/2680 |10.16|-9.93 |-10.1
1890 | 10.6 [-9.75|-9.78|2110 |10.91|-9.62| —-7.09 |2480 | 9.46 [-10.24|-10.21|2690 |10.44-9.81]-9.53
1900 |[10.62|-9.74| -9.8 |2120 |11.01|-9.58| -7.21 |2490 | 9.39 |-10.27|-10. 05
1910 |[10.62|-9.74(-9.83]2130 [10.93|-9.61| -7.6 |2500 | 9.48 |-10.23|-10.73
1920 |[10.62-9.74]-9.89 (2140 [10.99]-9.59| -7.96
2150 |11.01(-9.58] -8.85
2160 110.96| -9.6 | -8.99
2170 110.92|-9.62| -9.82




Shanghai Shangyuan Communication
Antenna ANT4/RF1 passive efficiency

Technology Co., Ltd.

antenna recognition

Freq|Effi |Effi |Gain|Freq|Effi |Effi|Gain|Freq|Effi |Effi| Gain |Freq|Effi |Effi|Gain|Freq|Effi |Effi|Gain
(M>HZ (%) | (dB) (%Bi (M)HZ (%) | (dB) (d)Bi (M)HZ %) | (dB) | (dB1) (N;HZ %) | (dB) (%Bi (N;HZ %) | (dB) (C;Bi
3300 | 6.97 |-11.57| -6.77 | 3560 | 15. 56 | -8. 08 | 2. 34 | 4400 | 28. 44 | -5.46 | 1.85 4660 |24.95|-6.03| 0.65 |4920 |28.58 | -5. 44 | -0. 54
3310 7.33 |-11.35(-6.91| 3570 | 15.24 | -8.17 | -2.67 | 4410 | 26. 42 | -5.78 | 1.36 [4670| 27.1 |-5.67| 1.04 | 4930 |28.25 | -5.49|-0. 85
3320 7.74 |-11. 11| -7.04 | 3580 | 14.89 | -8. 27 [ -3.04 | 4420 | 24.04 | -6.19 | 1.42 |4680 |27.67|-5.58| 1.24 |4940|27.61|-5.59 |-0.95
3330 | 8.09 |-10.92-7.14| 3590 | 14. 83 | -8.29 | -2.79 | 4430 | 25.47 | -5.94 | 1.61 [4690 |29.58|-5.29| 1.84 |4950 |27.04 | -5.68|-0. 78
3340 | 8.51 [-10.7|-6.25|3600| 14 |-8.54|-2.97|4440|26.18|-5.82| 1.74 |4700|29.31|-5.33| 1.63 | 4960 | 26.18 |-5.82|-0.73
3350 | 8.61 |-10.65|-5.88 | 3610 | 14.26 | -8.46 | -2. 09 | 4450 | 27.1 |-5.67 | 2.68 |4710|28.44|-5.46| 1.79 {4970 |27.04 | -5.68 | 0. 12
3360 | 8.91 |-10.5|-5.25|3620 | 13.77 | -8.61 | -2.43 | 4460 | 28.05 | -5.52 | 2.74 |4720|27.16|-5.66| 1.46 |4980 |27.73|-5.57| 0.28
3370 | 8.93 |-10.49| -4.5 | 3630 | 13.9 |-8.57 |-1.73|4470(29.11|-5.36 | 3.45 [4730[29.17|-5.35| 1.87 | 4990 |27.42|-5.62] 0. 18
3380 | 9.44 |-10.25 -4.3 | 3640 | 13.27|-8.77| -1.7 | 4480 |27.86|-5.55| 3.4 |474027.99|-5.53| 1.71 | 5000 |27.61|-5.59( 0.55
3390| 9.73 |-10.12] -4 3650 |13.15|-8.81|-2.51|4490|30.13|-5.21| 3.97 4750 |29.31|-5.33| 2.18
3400 | 9.98 |-10.01|-3.37| 3660 | 13.46 | -8. 71 | -2.58 | 4500 | 32. 14| -4.93 | 4.47 | 4760 |28.25|-5.49| 2.08
3410 (10.94|-9.61(-2.93|3670|13.37 |-8.74 | -2.46 | 4510 | 31.33 | -5.04 | 4.47 [4770[26.12|-5.83] 1.9
3420 [11.27(-9.48|-2.83|3680| 13.3 |-8.76 | -3.1 | 4520 |32.14|-4.93 | 4.79 4780 [26.49|-5.77] 2. 11
3430 [11.48| -9.4 |-2.43|3690 | 13.27 |-8.77|-2.18|4530| 30.9 | -5.1 | 4.63 [4790 |26.73|-5.73] 2.12
3440 (11.86|-9.26| -3.3 | 3700 | 13.03 | -8.85 | ~1.75| 4540 | 29. 17 | -5.35 | 4.41 [4800 |27.99|-5.53] 2.38
3450 | 12.08 | -9.18|-3.35| 3710 | 13.71|-8.63 | -1.56 | 4550 | 29.99 | -5.23 | 4.71 |4810 |28.12|-5.51| 1.89
3460 |12.79 | -8.93 | -2.83| 3720 | 13.61|-8.66 | -1.23 | 4560 | 29.58 | -5.29 | 4.45 |4820 |27.67|-5.58| 1.65
3470 (13.03|-8.85|-2.59 3730 |13.87 |-8.58 | ~1. 18| 4570 | 29. 11 |-5.36 | 4.55 [4830|27.29|-5.64| 1.08
3480| 14 |-8.54|-1.41|374014.29|-8.45|-1.58|4580|27.35|-5.63 | 4.34 [4840|26.85|-5.71| 1.26
3490 [ 14.72|-8.32|-1.14| 3750 | 14.52 | -8.38 | 1. 82| 4590 | 26.36 | -5.79 | 3.7 [4850|27.67|-5.58] 0.63
3500 | 15.38|-8.13| -1.3 [ 3760 | 13.37|-8.74| 2.8 | 4600 |25.94|-5.86| 3.44 |4860 |33.73|-4.72| 7.37
3510 | 15.89 [-7.99 [ -0.76 | 3770 | 12.91|-8.89 |-3.39 4610 |25.12| -6 | 2.7 |4870(33.96|-4.69| 7.24
3520 (16.14|-7.92(-1.49|3780|13.15|-8.81| -3.6 [ 4620 25.7 | 5.9 | 1.99 |[4880|28.58|-5.44| 1.3
3530 [16.11|-7.93|-2.02|3790 | 13.46 | -8.71 | -3.83| 4630 | 25.59 | -5.92 | 1.78 [4890 |28.38|-5.47] 0.76
3540 | 16 |-7.96|-2.52|3800 | 14.06 | -8.52 | -3.93 | 4640 | 24.27|-6.15| 0.67 4900 |28.18| -5.5 | 0.81
3550 | 15.74 | -8.03 | -2. 55 4650 | 24.38|-6.13| 0.51 | 4910 |27.35|-5.63] 0. 12
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Shanghai Shangyuan Communication Technology Co., Ltd. antenna recognition
ANT4/RFlantenna pattern



Shanghai Shangyuan Communication Technology Co., Ltd.
Antenna ANT4/RF2 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
820 10. 06 -9. 97 —-8. 67
830 10. 39 -9. 83 -8. 68
840 10. 66 -9.72 -8. 31
850 10. 94 -9.61 =-7.99
860 11. 14 -9.53 -7.9
870 11. 16 -9.52 —7.85
880 11.11 -9. 54 —7.65
890 10. 94 -9.61 =7.01
900 10. 61 -9. 74 =7.42

ANT4/RF2antenna pattern

antenna recognition



Shanghai Shangyuan Communication Technology Co., Ltd.

Antenna ANT4/RF3 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
700 8. 41 -10. 75 -8. 31
710 8. 69 -10. 61 -8.2
720 8.95 -10. 48 —7.66
730 9. 47 -10. 24 —6. 97
740 10. 03 -9.99 —6. 97
750 10. 34 -9. 85 —6. 7
760 10. 19 -9.92 =1.27
770 9.79 -10. 09 —7. 66
780 9.31 -10. 31 =1.74
790 8.8 —10. 56 =1.72
800 8. 32 -10. 8 -8. 23

ANT4/RF3antenna pattern

antenna recognition



Shanghai Shangyuan Communication Technology Co., Ltd.
Antenna ANT4/RF4 passive efficiency

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
600 6.6 -11.8 -13. 28
610 6. 87 -11. 63 -12.3
620 7.25 -11. 4 -11. 13
630 7.74 -11. 11 -9. 92
640 8.35 -10. 78 -8. 56
650 9.08 -10. 42 ~7. 74
660 9.76 -10. 11 -7.23
670 10. 16 -9.93 -6. 92
680 10. 28 -9. 88 ~7.14
690 10. 37 -9. 84 7.4
700 10. 82 -9. 66 ~7.16

ANT4/RF4antenna pattern

antenna recognition



Shanghai Shangyuan Communication Technology Co., Ltd.

Antenna ANT5 passive efficiency

antenna recognition

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain |Freq |Effi|Effi |Gain |Freq |Effi |Effi | Gain
(MHz) | (%) | (dB) |(dBi)|(MHz)| (%) | (dB) [(dBi)|(MHz)| (%) | (dB) | (dBi) |(MHz)| (%) | (dB) |(dBi)|(MHz)| (%) | (dB) |(dBi)
1710 [16.63|-7.79(-1.95| 2300 | 13.09|-8.83|-4.09| 3370 |27.99|-5.53| -0.38 |4430|19.85|-7.02| 1.16 | 4900 |15.35|-8.14|-1.88
1720 | 17.91|-7.47{-1.66| 2310 | 14. 49 |-8.39|-4.57| 3380 |28.61|-5.43| -0.26 |4440 |20.42| 6.9 | 1.28 | 4910 |16.68|-7.78[-1.79
1730 [19.05| 7.2 |-1.42| 2320 | 14. 35|-8.43|-4. 36| 3390 | 28. 75| -5.41| -0.15 |4450)20.79|-6.82| 1.75 | 4920 |17.22|-7.64|-1. 54
1740 [19.68|-7.06|-1.27| 2330 | 13. 88|-8.58|-3. 88| 3400 | 29. 92| -5. 24 0.2 4460 [21.68|-6.64| 1.6 | 4930 [17.29|-7.62|-1.42
1750 | 20 [-6.99(-1.16|2340 |13.55|-8.68|-4.07| 3410 |30.36|-5.18| 0.18 |4470]20.59|-6.86| 1.68 | 4940 |17.38| -7.6 | -1.3
1760 [20.28|—6.93|-0.95| 2350 | 14. 85|-8.28|-4.45| 3420 |33.42|-4.76| 0.35 |4480|20.28|-6.93| 1.61 | 4950 |17.31|-7.62|-1.38
1770 [20.51|-6.88(-0.57| 2360 | 14.67|-8.34|-4.59| 3430 |33.71|-4.72| 0.05 |4490|20.61|-6.86| 1.53 | 4960 | 17.1 |-7.67|-1.33
1780 120.61|-6.86|-0.24| 2370 | 14. 28 |-8.45|-4. 86| 3440 |33.57|-4.74| -0.3 |4500 | 20.8 |-6.82| 1.33 | 4970 [17.58|-7.55|-1.22
1790 [20.37[-6.91(-0.03| 2380 | 14.21|-8.47|-5.62| 3450 |33.48|-4.75| -0.21 |4510|19.98|-6.99| 0.82 | 4980 |17.66|-7.53|-1.09
1800 [20.37[-6.91| 0.06 | 2390 | 14. 43 |-8.41|-5.29| 3460 |33.65|-4. 73| -0.37 |4520|18.79|-7.26| 0.35 | 4990 |17.73|-7.51|-1.28
1810 [20.04 [—6.98(-0.07| 2400 | 14. 33 |-8.44| —4.8 | 3470 | 34. 26|-4.65| -0.18 |4530|17.69|-7.52] 0.19 | 5000 |17.78] 7.5 |-1.34
1820 [19.77[-7.04|-0.34| 2410 | 14. 31 |-8. 44| -5. 48| 3480 | 34. 59| 4. 61 0.1 4540 |15.92|-7.98(-0. 31

1830 19.23|-7.16|-0. 65| 2420 | 14. 36 | -8. 43 | -5. 14| 3490 |35. 16 |-4. 54| -0.04 |4550 |16.33|-7.87|-0. 11

1840 | 18.92(-7.23(-0.71| 2430 | 14. 03 |-8.53|-4.66| 3500 [35.89|-4.45| 0.06 |4560 |16.29|-7.88( 0.13

1850 [18.88[-7.24|-0.58| 2440 [13.97|-8.55|-5.66| 3510 35.28|-4.52| -0.11 |4570 |16.08|-7.94| 0.72

1860 | 18.92|-7.23|-0.45| 2450 | 13. 73 |-8.62|-5.89| 3520 [35. 11 |-4.55| -0.17 |4580 |15.74|-8.03| 0.91

1870 | 18.66 (-7.29(-0.45| 2460 | 13.01 | -8.86|-5. 62| 3530 |34.28|-4.65| -0.24 |4590 |15.63|-8.06( 1.19

1880 [ 18.54 [-7.32|-0.56 | 2470 | 13.41|-8.73|-6.34| 3540 |33.27|-4.78| -0.32 |4600 |15.85| -8 1.1

1890 | 18.62| -7.3 [-0.76| 2480 | 13.28|-8.77|-6.57| 3550 |32.75|-4.85| —0.35 |4610 |15.81|-8.01( 0.82

1900 | 18.66 |-7.29(-0.95| 2490 | 12. 83 [-8.92|-6. 62| 3560 |31.41|-5.03| -0.39 |4620 |15.96|-7.97( 0.26

1910 |18.62| -7.3 |-1.04| 2500 | 13.46 |-8.71|-7.04| 3570 [30.69|-5.13| -0.49 |4630 |15.16|-8.19( 0.11

1920 | 18.66 |-7.29(-0.94| 2510 | 13.49| -8.7 [-6.91| 3580 |29.99|-5.23| -0.67 |4640 |14.83|-8.29[-0.52

1930 | 18.88|-7.24(-0. 73| 2520 | 13. 34 |-8.75|-7.27| 3590 | 29. 05 |-5.37| -1.15 |4650 |14.63|-8.35[-0.75

1940 | 18.97(-7.22|-0.61| 2530 | 13.43 |-8.72| -7.2 | 3600 | 28. 71 |-5.42| -1.04 |4660 |14.06|-8.52[-0.89

1950 | 19.01|-7.21{-0.63| 2540 | 13.31|-8.76|-6.24| 3610 |29.11|-5.36| -1.16 |4670 |14.29|-8.45[-0.63

1960 [19.32|-7.14|-0.64| 2550 [ 13.12|-8.82|-6. 78| 3620 |29.24|-5.34| -1.03 |4680 |14.39|-8.42[-0.34

1970 19.86 |-7.02|-0.65| 2560 | 13.3 |-8.76(-6.28| 3630 |28.71|-5.42| -0.92 |4690 |14.52|-8.38]-0.19

1980 | 20.56 |-6.87[-0.53| 2570 | 13.12|-8.82|-6. 17| 3640 | 28.25(-5.49| -0.84 |4700 |14.62|-8.35[-0.22

1990 | 21.13 |-6. 75| -0. 34| 2580 | 13. 37 |-8. 74| -6. 05| 3650 | 28. 09 [-5.51| -0.75 |4710 |14.09|-8.51[-0.38

2000 |21.63|-6.65|-0.24| 2590 |13.25(-8.78| -5.9 | 3660 | 28. 12 |-5.51| -0.68 |4720|13.27|-8.77|-0.76

2010 |21.33|-6.71|-0.89| 2600 | 13.01|-8.86|-6.05| 3670 |27.98|-5.53| -0.58 |4730 |13.98|-8.54]-0.43

2020 | 22.7 | -6.44(-0.98| 2610 |12.85(-8.91| -6.2 | 3680 | 27.61|-5.59| -0.16 |[4740 |14.72|-8.32| -0.3

2030 [22. 28 [-6.52[-0. 55| 2620 [12.53 [-9.02|-6. 74| 3690 [26.93| -5.7 0.49 4750 [15.16-8.19]-0. 22

2040 |22.13|-6.55|-0. 62| 2630 | 12.41(-9.06|-7.19| 3700 | 26.67 |-5.74| 0.86 |4760 | 15.6 |-8.07-0.33

2050 |22.49|-6.48|-0.45| 2640 | 12.25(-9.12|-7.19| 3710 | 27.18|-5.66| 1.17 |4770|15.72|-8.04-0.58

2060 |22.08|-6.56 [-0.38| 2650 | 12.18(-9. 14 [-7.46| 3720 | 28.12|-5.51| 1.27 |[4780|15.89|-7.99] 0.06

2070 |21.28|-6.72|-0.77| 2660 | 12.04|-9.19(-7.63| 3730 |28.53|-5.45| 1.29 [4790 |16.39|-7.85] 0.11

2080 | 20.7 [-6.84[-0.97| 2670 | 12.9 [-8.89|-6.93| 3740 [29.65|-5.28| 1.03 |4800 |16.87|-7.73| 0.65

2090 |19.77|-7.04|-1.09| 2680 | 12.57-9.01| -8 |3750|28.37|-5.47| 0.29 |4810|16.41|-7.85(-0.12

2100 | 19.5 | -7.1 |-0.86| 2690 | 12.73|-8.95|-7.41| 3760 |27.23 |-5.65| -0.28 |4820 |16.03|-7.95|-0.03

2110 |18.28|-7.38|-1.17| 3300 | 20.23 |-6.94 |[-0.44| 3770 | 25.45|-5.94| -0.93 |4830 |15.75|-8.03|-0.37

2120 |17.58|-7.55|-1.57| 3310 |20.85|-6.81|-0.36| 3780 | 24.89|-6.04| -1.21 |4840 |14.59|-8.36|-0.62

2130 |16.29|-7.88|-1.49| 3320 | 21.93|-6.59 0. 28| 3790 | 23.91|-6.21| -1.38 |4850 |14.73|-8.32|-0.82

2140 |15.85| -8 |[-2.13|3330|22.69-6.44(-0.48|3800| 23.6 [-6.27| -1.45 |[4860 |14.86|-8.28|-1.01

2150 | 15.52|-8.09 -2.23| 3340 | 23.6 |[-6.27(-0.52| 4400 | 18.84(-7.25| 0.49 |4870|15.08|-8.22|-1.34

2160 | 14.83|-8.29|-1.78| 3350 | 24.69|-6.07 [-0.51| 4410 |17.91|-7.47| 0.28 |4880 |14.86|-8.28|-1.82

2170 |14.35|-8.43| 2.5 | 3360 | 25.53|-5.93| -0.6 | 4420 | 17.66 (-7.53| 0.13 |4890 |14.71|-8.32|-1.58
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Antenna ANT6 passive efficiency

Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain | Freq | Effi | Effi Gain Freq | Effi | Effi | Gain | Freq | Effi | Effi | Gain
(MHz) (%) (dB) | (dBi) | (MHz) | (%) (dB) | (dBi) | (MHz) (%) (dB) (dBi) (MHz) %) (dB) | (dBi) | (MHz) | (%) (dB) | (dBi)
1710 9.93 | -10.03 | -5.49 [ 2300 | 36.48 | -4.38 1.36 3370 | 22.18 | -6.54 -2.96 4430 | 22.58 | —6.46 | -2.79 | 4900 16.37 | -7.86 | -1.95
1720 10.26 | -9.89 -4.7 2310 | 34.91 | -4.57 0.98 3380 | 22.85 | —6.41 -2.83 4440 | 22.96 | -6.39 | -2.64 | 4910 16.52 | -7.82 | -1.65
1730 10.59 | —9.75 | —4.43 | 2320 | 35.24 | —4.53 1.07 3390 | 23.06 | —6.37 —2.61 4450 | 23.06 | -6.37 | -2.52 | 4920 16.87 | -7.73 | -1.32
1740 | 10.94 [ -9.61 | —4.55 | 2330 34.2 —4. 66 1.14 3400 | 23.23 | -6.34 -2.25 4460 | 23.17 | -6.35 | -2.89 | 4930 | 16.79 | -7.75 | -1.49
1750 11.12 | -9.54 | —4.87 | 2340 | 34.28 | -4.65 1. 06 3410 | 24.61 | -6.09 -2.09 4470 | 21.18 | —6.74 | -3.08 | 4940 16.75 | -7.76 | -1.77
1760 11.4 -9.43 4.9 2350 | 34.99 | -4.56 0.83 3420 | 26.42 | -5.78 -2.16 4480 | 20.99 | -6.78 | -3.07 | 4950 15.89 | -7.99 | -2.51
1770 11.89 [ -9.25 | —4.82 | 2360 | 35.65 | -4.48 1.27 3430 | 27.15 | -5.66 -2.11 4490 | 20.69 | -6.84 | -3.14 | 4960 15.07 | -8.22 | -2.78
1780 12.47 | -9.04 4.6 2370 | 34.59 | -4.61 0.83 3440 | 28.12 | -5.51 -2.19 4500 | 21.33 | -6.71 | -3.36 | 4970 14.92 | -8.26 | -2.89
1790 13.03 | -8.85 | —4.26 | 2380 | 34.36 | —4.64 0.18 3450 | 29.31 | -5.33 -2.15 4510 | 20.85 | -6.81 | -3.51 4980 14.76 | -8.31 | -3.11
1800 | 13.68 [ —8.64 | -3.74 | 2390 | 34.51 | -4.62 1.08 3460 | 29.79 | -5.26 -1.92 4520 | 20.94 | -6.79 | -3.74 | 4990 | 14.87 | -8.28 | —2.77
1810 14.35 [ -8.43 | -3.37 | 2400 | 32.73 | -4.85 1.15 3470 | 30.49 | -5.16 -1.78 4530 19.83 | -7.03 | -3.25 | 5000 14.83 | -8.29 | -2.52
1820 15. 14 8.2 -3.41 2410 | 33.04 | -4.81 0.27 3480 | 31.55 | -5.01 -1.53 4540 19.72 | -7.05 | -3.19

1830 16 -7.96 | -3.55 | 2420 | 33.19 | -4.79 1.51 3490 | 32.26 | -4.91 -1.21 4550 | 20.15 | -6.96 | -3.11

1840 16.87 [ -7.73 | -3.43 | 2430 | 31.92 | -4.96 1.85 3500 | 34.91 | —4.57 -0.92 4560 | 20.94 | -6.79 | -2.93

1850 | 18.03 [ —-7.44 | -3.07 | 2440 | 31.33 | -5.04 0. 56 3510 | 35.39 | —4.51 -0.77 4570 | 20.43 | 6.9 -2.81

1860 | 19.28 [ -7.15 | -2.61 | 2450 30.9 5.1 1.3 3520 | 36.56 | —4.37 -0.79 4580 | 20.65 | -6.85 | -2.8

1870 | 20.37 | -6.91 | -2.18 | 2460 | 27.73 | -5.57 0.39 3530 | 36.87 | —4.33 -0.82 4590 | 19.91 | -7.01 | -2.78
1880 | 21.48 | -6.68 | -1.79 | 2470 | 28.25 | -5.49 | -0.17 | 3540 | 37.15 4.3 -0.75 4600 | 19.59 | -7.08 | -3.39
1890 | 22.39 | -6.5 -1.77 | 2480 | 27.99 | -5.53 0.32 3550 | 37.22 | -4.29 -0. 66 4610 | 18.76 | -7.27 | -3.53
1900 | 23.44 | -6.3 -1.49 | 2490 | 26.79 | -5.72 | -0.77 | 3560 | 37.58 | —4.25 -0.41 4620 | 18.32 | -7.37 | -3.52
1910 | 24.32 | -6.14 | -1.36 | 2500 | 28.58 | -5.44 | -0.26 | 3570 | 38.51 | —4.14 -0.23 4630 | 17.94 | -7.46 | -3.6
1920 | 25.35 | -5.96 | -1.25 | 2510 | 28.12 | -5.51 | -0.24 | 3580 | 38.99 | —4.09 -0. 14 4640 | 17.62 | -7.54 | -3.64

1930 | 26.42 | -5.78 | -1.16 | 2520 | 27.54 | -5.6 -1.29 | 3590 | 39.36 | -4.05 0.13 4650 | 16.72 | -7.77 | -3.66

1940 | 27.54 | -5.6 | -1.03 | 2530 | 27.35 | -5.63 | -1.23 | 3600 | 39.72 | —4.01 0.41 4660 | 16.03 | -7.95 | -3.42

1950 | 28.58 [ —5.44 | -0.84 | 2540 | 27.04 | -5.68 | -1.18 [ 3610 | 40.25 | —-3.95 0.53 4670 | 16.28 | -7.88 | -3.31

1960 | 29.17 | -5.35 | -0.65 | 2550 26.3 -5.8 1.7 3620 | 41.98 | -3.77 0.68 4680 | 16.41 | -7.85 | -3.29

1970 | 29.38 | -5.32 | -0.47 | 2560 | 26.73 [ -5.73 | -0.96 | 3630 | 42.26 | —3.74 0.92 4690 | 16.85 | -7.73 | -3.02

1980 | 29.44 | -5.31 -0.5 2570 | 25.94 | -5.86 | -1.31 | 3640 | 42.66 3.7 0.82 4700 17.7 =7.52 | -3.17

1990 | 29.31 | -5.33 | -0.72 | 2580 27.1 -5.67 [ -1.08 | 3650 | 43.35 | -3.63 0.61 4710 | 16.79 | -7.75 | -3.27

2000 | 28.84 | -5.4 | -0.91 [ 2590 | 26.55 [ -5.76 | -1.26 | 3660 | 44.26 | -3.54 0.57 4720 | 16.48 | -7.83 | -3.08

2010 | 27.23 | -5.65 | -1.37 | 2600 | 25.59 | -5.92 | -1.91 | 3670 | 44.19 | -3.55 0.4 4730 | 16.89 | -7.72 | -3.03

2020 | 27.61 | -5.59 | -1.58 | 2610 | 24.95 | -6.03 | -2.23 | 3680 | 44.77 | -3.49 0.63 4740 | 17.06 | -7.68 | —2.85

2030 | 26.73 | -5.73 | -0.69 [ 2620 | 24.27 | -6.15 | -2.36 | 3690 | 45.28 | -3.44 0.92 4750 | 17.33 | -7.61 | -2.76

2040 | 27.73 | -5.57 | -0.56 | 2630 | 24.83 | -6.05 | -1.97 | 3700 | 46.03 | -3.37 1.15 4760 | 17.74 | -7.51 | -3.02

2050 | 30.55 | -5.15 0.4 2640 | 24.83 | -6.05 | -2.08 | 3710 | 46.36 | —3.34 1.23 4770 | 16.62 | -7.79 | -3.19

2060 [ 32.14 | -4.93 | 0.69 2650 25.7 5.9 | -1.95 | 3720 | 47.28 | -3.25 1.08 4780 | 16.22 | -7.9 -3.15

2070 | 32.51 | —4.88 | 0.76 2660 | 26.55 | -5.76 | -1.7 3730 | 46.51 | -3.32 1. 16 4790 | 16.05 | -7.95 | -3.04

2080 | 33.42 | -4.76 | 0.95 2670 | 27.35 | -5.63 | -1.63 | 3740 | 45.53 | -3.42 1.25 4800 | 15.92 | -7.98 | -3.58

2090 | 32.96 | —4.82 | 0.96 2680 27.1 -5.67 | -2.37 | 3750 | 45.82 | -3.39 1.21 4810 | 15.58 | -8.07 | -3.72

2100 | 33.34 | -4.77 1. 06 2690 | 28.51 | -5.45 | -1.83 | 3760 | 46.35 | -3.34 0.91 4820 | 15.85 -8 -3.92

2110 | 32.28 | -4.91 1.03 3300 | 19.32 | -7.14 | -3.74 | 3770 | 45.08 | -3.46 0.95 4830 | 14.82 | -8.29 | -4.22

2120 | 32.36 | 4.9 1.02 3310 | 19.57 | -7.08 | -3.71 | 3780 | 44.86 | —3.48 113 4840 | 14.13 | 8.5 —4.05

2130 [ 31.19 | -5.06 | 0.79 3320 | 19.68 | -7.06 | -3.69 [ 3790 | 44.51 | -3.52 0.92 4850 | 15.02 | -8.23 | -3.75

2140 | 31.05 | —-5.08 | 0.42 3330 | 19.82 | -7.03 | -3.75 | 3800 | 43.27 | -3.64 1.02 4860 | 15.21 | -8.18 | -3.51

2150 | 31.05 | -5.08 0.51 3340 | 19.95 -7 -3.89 | 4400 | 23.44 —6.3 —2.44 4870 | 15.72 | -8.04 | -2.77

2160 | 30.48 | -5.16 | 0.31 3350 | 20.41 6.9 -6.72 | 4410 | 22.61 | —6.46 -2.65 4880 | 16.18 | -7.91 | -2.25

2170 | 30.55 | -5.15 | 0.15 3360 | 20.65 | -6.85 | -3.61 | 4420 | 21.93 | —6.59 -2.94 4890 | 16.63 | -7.79 | -1.95
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5.2 Active test data

Main antenna active testdate (free space)

OTA (dB) OTA (dB) OTA (dB)
A BB AR
TRP TIS TRP TIS TRP TIS
25. 39 20. 41
GSM850 26. 62 LTE B1 (10M) 20. 68 LTE B14 (10M) 14. 15
26. 06 -101. 68 20. 88 -96. 53 -89. 48
25. 23 20. 26 16. 38
LTE B2 (10M) LTE
GSM900 25. 46 20. 62 B17 (10M) 16. 32
25.51 -100. 25 21.13 -93.63 16. 32 -91. 35
23.8 18. 54 16. 26
LTE B3 (10M) LTE
DCS1800 24. 28 17.85 B20 (10M) 16. 28
24. 76 -105. 16 18. 06 -93. 83 16 -91. 28
24. 43 20. 02 16. 42
PCS1900 LTE B4 (10M) LTE
24. 55 19. 85 B28 (10M) 16. 16
25.07 -104. 88 19.21 -92. 1 15.49 -88. 31
20. 02 16 20. 15
LTE B5(10M) LTE
WCDMA B1 19.96 16.54 B34 (20M) 20
19.99 -105. 41 15. 45 -91.03 19. 69 -94. 89
17.77 21 20.9
LTE B7 (10M) LTE
WCDNA B2 18.39 21.29 B38 (20M) 20. 52
18. 64 -104. 92 21.09 -91 20. 65 -91.02
15. 63 15. 53 20. 03
LTE B8 (10M) LTE
WCDMA B5 16. 32 16. 35 B39 (20M) 20. 21
16. 11 -103. 4 16. 02 -90. 99 20.31 -92. 32
15 17.05 19. 43
WCDMA B8 LTE LTE
15. 63 B12 (10M) 17.25 B40 (20M) 20. 09
16. 31 -103. 81 17.11 -89. 49 20. 67 -90. 93
18.78
LTE
B41 (20M) 18.12
17.03 -90. 02




5.2 Active test data

NSA active test data (free space)

OTA (dB) OTA (dB) OTA (dB)
BB AL BB

TRP 1S TRP 1S TRP 1S
20. 31 15. 31 21.08

N1(10MHz) 19. 89 N28 (10MHz) 15. 03 N79 (100MHz) 21.37
19.97 -94. 26 15.12 -82.11 21.06 -87.39
18.99 20.57

N2 (10MHz) 19.3 N41 (10MHz) 20. 19
19. 38 -89. 21 19. 04 -81. 61
18. 44 15. 85

N3 (10MHz) 17.53 N77 (100MHz) 22. 02
17.89 -86. 39 20. 62 -87.16
15. 57 16. 02

N5 (10MHz) 15. 52 N78 (100MHz) 13
15.38 -82. 59 21.45 -88. 4

Triple three in one triad ternion active test data (free space, brigh _ 100%)

OTA (dB) OTA (dB)
TRP TIS TRP TIS
14. 88 15. 26
WiFi 2.4G WiFi 2.4G
11b (11M) 12.44 11n(65M) 1306
12. 56 -79. 49 13. 28 —-66. 58
15.29 8.32
WiFi 2.4G WiFi 56
11G (54M) 12.7 11a(54M) 955
14. 09 -70. 82 9.76 -66. 65




5.2 Active test data

NFC test card re

R/W mode
distanncevs.
Type 1/2/3/4/5

ading distance

Type. 1 (Topaz) 13. 83/13. 92MHz 35mm
Type 2(MIFARE) |14.11/.14. 22MHz 40mm
Type 3(Felica) 14. 59MHz 40mm
Type 4(DESFire) | 14.97/16. 39MHz 25mm
Type 5(ISO 15693) 13. 83MHz 65mm
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7. Mass production antenna indicators

When the antenna is mass—produced, the standing wave ratio
is used as the mass production test standard. According to

the differences in the project itself, the following

criteria are given:

frequency (MHz)

b

ANTO

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANT1

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANT2

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANT3

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANT4

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANTS

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

ANTG6

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

VSWR (Mass production performance)
<VSWR(Acknowledge performance)+0.5

antenna recognition
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