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1. Main antenna electrical performance test report

1.1 Test Items and Equipment

test item equipment
(@D.VSWR parameter Network Analyzer: HP8753D
Passive test 3D Darkroom Antenna Test System (ETS Test
(@.Return loss parameter System, Network Analyzer, Comprehensive Tester)

@. transmitting power
Integrated tester: Agilent ES515C

Active test @. incoming level 3D Darkroom Antenna Test System (ETS Test
System, Integrated Test Instrument)

(). receiving sensitivity

1.2 GSM Passive Test Report

VSWR parameter value
Frequency
794 960 1710 1880 2170 2500 2690
(MHZ)
RL 2.7 3.2 1.8 1.8 3.1 1.7 1.3
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Return the parameter value

frequency
794 960 1710 1880 2170 2500 2690
(MHZ)
RL -6.5 -5.5 -10.2 -10.4 -5.7 -11 -16.3
P 511 Log Mag 5.000dE/ Ref 0.000dE [FL1 M]
2500
1 794.00000 MHz -6.5734 dE
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3 1.7100000 GHz -10.220 dE
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1E5.00 : - : -
10.00
5 .000
0.000 P 4
-£.000
-10.00
-15.00
-20.00
-25.00




2. Matching Circuit-

LORA antenna
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The original matching of your company's main board has not been changed
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GPS+Wi-Fi1 antenna
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The original match on your main board has not been changed

L5 antenna
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The original match on your main board has not been changed



3. Sl1-

LORA passive parameters
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L5 Passive Parameters
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LORA-915MHz

4. Antenna efficiency and gain

Frequency 1D 1 2 3 4 5 & 7 g 9 10 11 12 13
Frequency (MHz) 860 865 a70 875 830 885 890 895 oo Q05 a10 915 920
Aant. Port Input Pwr. (dBm) 0 0 0 0 0 0 0 0 o 0 0 0 0
Tot. Rad Puwr. (dBm) -10.22(-10. 05| -9. 89| -9.66| -9. 44| -9. 28| -9. 15| -9. 12| -9 11| -9.09| -9. 13| -9. 25| -9. 42
Peak EIRP  (dBm) -5, 42| -5, 15| -4.88| -4.55| -4, 23] -3.97| -3. 84| -3.77| -3. 71| -3.69| -3. 78| -3. 96| -4.13
Directivity (dBi) 4.8 4.9 501 611| 522 5.31| 5.31| 535 5.4 b5.39 535 53 6529
Efficiency (dR) -10.22(-10. 05| -9. 89| -9.66| -9. 44| -9. 28| -9. 15| -9. 12| -9 11| -9.09| -9. 13| -9. 25| -9. 42
Efficiency (%) 9.5 9.9 10.3| 1o.8| 14| 11.8| 12.1| 12.3| 123 12.3| 12.2| 11.9) 11.4
Gain (dBi) -5, 42| -5, 15| -4.88| -4.55| -4, 23] -3.97| -3. 84| -3. 77| -3. 71| -3.69| -3. 78| -3. 96| -4.13
NHPEP *Pi/4 (dBm) -11.26(-11. 09|-10. 91| -10. 68| -10. 46|-10. 28|-10. 14|-10. 08|-10. 06|-10. 02|-10. 05|-10. 17|-10. 35
NHPEF +Pi/6 (dBm) -12. 59| -12. 42|-12. 24| -12.01|-11. 78|-11.61|-11. 48| -11. 43|-11. 41| -11.4|-11.44|-11.57|-11.75
NHPRP £Pi/8 (dBm) -13.52|-13.34(-13. 14| -12.9|-12.67|-12. 49| -12.4|-12.38|-12. 41|-12. 44|-12. 52|-12. 69| -12. 91
Upper Hem PRP  (dBm) -15.09|-14. 95|-14. 81 |-14. 83| -14. 45|-14. 32|-14. 26| -14. 27| -14. 33|-14. 38|-14. 45|-14. 56| -14. 72
Lower Hem PRP (dBm) -11.93|-11.75|-11. 57(-11.32|-11. 09|-10. 91|-10. 76| -10.7|-10. B7|-10. 61|-10. 64 |-10. 77| -10. 94
Upper Hem PRP (%) 31| 3.2 3.3 3.44| 3.59| 37| 3.75| 3.74| 3.69 3.65 3.59| 3.5 3.37
Lower Hem PRP (%) 6,41 6.88] 6,95 7F.37| 7.78 811 8.4 8.52| 8. 58| 8.69| 8.64( 838 805
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GPS+WIFI

Frequency ID 1 2 3 4 1] 4] 7
Frequency (MHz) 1572 1573 1574 1575 1576 1577 1578
tnt. Port Input Pwr. (dBm) 0 0 0 4] 0 0 6]
Tot. Rad, Pwr. (dBm) —9.63| -9.85| -9.67| 2.7l -A.73| -8.78| -9.78
Peak EIRF (dEm) —0.42| -5.41| -5.41| -5.42| -H.44| -5.45| -5.45
Directivity (dBi} 4,21 4,24 4,26 4,28 4.3 4,31 4,33
Efficiency (dB) —9.63| -9.85| -9.67| 4.7l 473 -9.78| -9.78
Efficiency (%) 10.9 10.8 10.8 10.7 10.6 10.6 10.5
Gain (dBi) —5.42| -5.41| -5.41| -5.42| -5H.44| -5.45| -5.45
WHFEF =*Pif4 (dBEm) -11. 3| -11. 32| -11. 34| -11. 37| -11. 39| -11. 42| —11. 44
WHFEF =*Pi/fG  (dBm) =12.9| -12.92| -12.94| -12.96| -12.99| -13.01| -13.02
WHFEF =*Pi/8  (dBm) -14.19| -14. 21| -14. 23| -14. 25| -14. 28| -14.3| -14.31
Upper Hem. PEP  (dBm) -12.06| -12.07| -12.1| -12.13| -1Z.15| -12.18| -12.19
Lower Hem. PEP (dBm) =13.31| -13.34| -13.37| -13.39| -13.43| -13. 46| -13. 49
Upper Hem. FEP (%) 6.22 6.2 6.17 6.12 6.09 6.06 6.04
Lower Hem. FEP (%) 4,67 4,64 4,61 4,58 4. 54 4.5 4, 48
Frequency ID 1 2 3 4 5 & T 2 g 10 kil
Frequency MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Ant. Port Imput Per. (Bm ] ] ] o} 0 u} o} 0 0 ] ]
Tot. Fad. Pur. {Pm) —9.14| -5.01| -8.81| -B.58| -B.35| -B.19| -B.08| -7.99| -7.89| -7.88 -1.9
Peak EIRF (Bm) —4.54 -4.9| -5.33 =h.2( —4.17 =3.6( -3.22| -3.05| -2.82( -2.6T7| -2.74
Directivity {dpi) 4.61 4.11 3.48 3.38 4.18 4.59 4.85 4,95 .07 5,22 5.15
Efficiency (dB) —9.14| -9.01| -8.81| -8.58| -8.3%| -B.1%| -8.08| -7.99| -7.89| -7.88 -1.9
Efficiency (%) 12.2 12.6 13.1 13.9 14,6 15.2 15.6 15.9 16,2 16,3 16, 2
Gain (dBi) —4.54| -4.9] -6.33] -5.2] 417 -a.8| -s.23] -a.o05) -asa| -mer| a4
NHPRF =*Pif4 (dBm) -10.79| -10.58| -10.33| -10.07| -9.81| -9.62| -9.45| -9.39| -9.29| -9.28| -9.3Z
NHFRF =£Pi/6 (dBm) -12.14| -11.94| -11.68| -11. 43| -11.18| -10.95| —10.84| -10. 74| -10.65| -10.65| -10.7
NHFRF =£Pi/8 (dBm) -13.15| -12.96| -12.71| -1Z. 47| -1Z. 24| -12.05| -11.9| -11.5| -11.69| -11.69| -11.7Z
Upper Hem. FRP  (dBm) -11.36| -11.15| -10.9| -10.6|-10.27| -10.03| -9.85 G907 9,583 9,46 -9.43
Lower Hem. FRP (dBm) -13.12| -13.11 -13| -12.89| -12.82| -1i.8| -1Z.8%| -1Z.88| —12.92| -13.04| -13.16
Upper Hem FRP (%) T.31 T.87 3.13 3.71 9.39 9.93| 10.35| 10.7Z| 11.15] 11.32| 11.41
Lower Hem. FRP (%) 4,87 4,89 3.01 9.14 2,23 9,25 9,22 3. 16 2.1 4.97 4.83
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L5

-8.85
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-13.69
-14.64
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Frequency ID 1 2 3 4 ] il
Frequency (M=) 1170 1172 1174 1178 1178 1180
Ant.  Port Input Pwr. (dBm) 0 0 0 0 0 0
Tot. Rad. Pwr. (dBn) -13.85| -13.65| -13.68| -13.7|-13.73| -13.8
Peak EIRP (dBm) 9,31 -2.16| -2.03| -8.85| -8.71| -8.61
Directivity (dBi) 4,34 4.49( 4.65) 4.85| 65.03 5.2
Efficiency (dB) -13.685| -13.65| -13.68| -13.7|-13.73| -13.8
Efficiency (%) 4.3 4.3 4.3 4.3 4.2 4.2
Gain  (dBi} 9,31 -%.16| -5.03| -8.85| -8.71| -B.461
WHPEF *Pi/f4 (dBm) -15.08| -15.09| -15. 14| -15.19| -15, 25| -15. 35
WHPRF =*Fi/8 (dBm) —16. 35| —16. 35| —16. 43| —16. 49| -16. 55| —16.66
WHPRF *Pi/8 (dBm) —17.28| -17. 31| -17. 36| -17. 42| -17.49| -17.6
Upper Hem. PRP  (dBn) —-17.21| -17. 24| -17. 24| -17. 23| -17. 25| -17. 32
Lower Hem. PRP  (dBn) 16,17 -16. 16| -16.2| -16, 24| -16, 29| -16. 36
Upper Hem. PRP (%) 120 1.89( 1.8 1.89| 1.88 1.85
Lower Hem. PEF (%) 2.42 2.42 2.4 2.37| 2.35 2.31
1176.00MHz@T45P45 1176.00MHz@T45P200
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5. Environmental Treatment Description

Bl S LAY TR e P e

It is recommended to press the LED light FPC cable
under the bracket during assembly.
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6. Schedule drawing
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