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l. Project Information

1.1 Prototype Diagram

1.2 sample drawing

1.3 LTE Antenna
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1.4 BT Antenna
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[ll. Antenna S11 Parameters

3.1 S 11 Test Method Description

Testing equipment: Network analyzer (Agilent E5071C)
Test Method: Connect a 50-ohm CABLE from the instrument's test port, calibrate it using a calibration piece, then

attach it to the SMA connector of the test fixture. Record the return loss and standing wave ratio at the
corresponding frequency points.

The test schematic diagram is as follows:

M 25 A% /

Cable st H

Test schematic diagram

3.2 S 11 Test Parameters

Frequency (Freq.) MHz 824 960 1710 | 2450 | 2690
Standing wave ratio (VSWR) 4.68 | 7.67 3.86 5.53 3.21
standing

wave ratio (VSWR) LTE antenna

Tri S11 Smith(R+jX) Scale 1.000U  [F1] S22 SWR 1.000/ 1.000 [M] [F1] (=)
Tr3 S11 SWR 1.000/ 1.000 [F1] -
11.00 ™" 7700, 0B00MHZ:
2 1824.08000MHZ"
3 880.00000MHz
10.00 |-4——960.00000MHz
5 1.7100000GHz
6 1.9900000GHZ
7 2.1700000GHz
9.000 [ 8 2.3000000GHzZ
9 2,4500000GHz
il 2.6900000GHz
8.000
7.000
6.000
5.000
4.000
10
3.000 b
2.000
1.000p =
600MHz 3GHz

CH1| Cor Start 600MHz

2025-12-22 12:02
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BT antenna
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V. Antenna OTA Test Data

4.1 Testing Environment

Testing System: Multi-probe OTA Measurement System (XH-1oT)

Test environment: Temperature 22°C + 3°C, humidity 50% £ 15%

Testing equipment: For passive data testing, use the network analyzer R&S ZND/Agilent E5071C;

for active data testing, use the comprehensive tester Agilent 8960/CMW500/SP9500E/SP8315.

OTASCI == LR ER Hithigs
r o
| e
L SP9500-CTS-5G oA Fead hand
: = |
goss iy 7 :
L =
CMW500 OTA ear hand
-
bets Ex1 4
SP8315 NB-IoT OTA arm hand
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4.2 Antenna Efficiency and Gain

LTE antenna

) . Efficiency . : -
Frequency/Mhz | MaxGain/dBi % Frequency/Mhz | MaxGain/dBi Efficiency / %

600 -7.11 14.94 1700 0.07 40.93
610 -5.69 16.74 1720 0.18 4217
620 -54 17.22 1740 0.51 43.85
630 -4.68 17.95 1760 0.22 42.07
640 -6.8 18.02 1780 0.15 45.19
650 -6.86 20.86 1800 14 47.75
660 -6.35 21.53 1820 2.4 48.19
670 -5.05 20.35 1840 2.45 471
680 -5.38 20.79 1860 1.76 46.13
690 -4.06 20.8 1880 1.37 42.85
700 -3.34 20.51 1900 213 45.19
710 -2.8 26.67 1920 1.62 43.25
720 -2.69 27.86 1940 1.51 45.5
730 -1.68 30.69 1960 0.99 4217
740 -1.22 31.41 1980 1.56 41.78
750 -0.85 33.5 2000 1.65 40.64
760 -14 29.72 2020 1.62 41.11
770 -1.06 31.55 2040 1.26 39.54
780 -1.48 28.51 2060 -1.68 26.12
790 -1.57 30.27 2080 -1.9 25.94
800 -2.74 25.41 2100 -1.08 27.73
810 -3.19 241 2120 -0.53 29.11
820 -3.61 22.28 2140 -0.73 28.31
830 -3.43 22.8 2160 -0.64 28.91
840 -3.04 23.82 2180 -1.04 27.29
850 -2.72 25.59 2200 -1.15 27.99
860 -2.84 25.82

870 -3.08 24.72

880 -3.09 24.43

890 -2.85 26.42

900 -3.54 235

910 -3.54 23.71

920 -4.07 21.38

930 -3.37 25.41

940 -3.95 21.43

950 -3.81 21.43

960 -4.27 18.45
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BT antenna

Frequency/Mhz Efficiency / % MaxGain/dBi

2400
2410
2420
2430
2440
2430
2460
2470
2480
2430
2500

LTE antenna direction pattern

48.75
48.08
50.12
50.58
51.88
5383
6.1
56.36
599.43
60.12
60.81

2.64
2.73
293
3.14
347
3.56
373
4.03
4.06
4.16
3.89
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3D graph

BT antenna pattern
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4.3 OTA Active Test Data

3D for 2450MHZ

Band Frequency TRP(dBm)
BAND2 1855 18.84
BAND2 1880 18.34
BAND2 1905 17.9
BAND2 1985 -92.98
BAND4 1715 19.37
BAND4 1732.5 19.09
BAND4 1750 19.2
BAND4 2150 -90.14
BANDS 829 17.99
BANDS 836.5 17.7
BANDS 844 17.64
BANDS 889 -92.83
BAND12 701.5 17.18
BAND12 707.5 17.76
BAND12 713.5 17.28
BAND12 743.5 -91.74
BAND13 782 18.45
BAND13 751 91
BAND66 1715 19.73
BAND66 1745 19.63
BAND66 1775 19.39
BAND66 2175 -87.46
BAND71 668 15.67
BAND71 680.5 1591
BAND71 693 15.67
BAND71 647 -88.84

_11_
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V. Sample Machine Environment Treatment Method

No environmental treatment required

V1. Mass-Produced Antenna Specifications

During mass production of antennas, the standing wave
ratio serves as the testing standard. Depending on the
specific project requirements, the following standards apply:

Frequency (MHz)

Mass Production Standard

700-960 VSWR (mass production performance) <VSWR (recognized performance) +0.5

1710-2690 VSWR (mass production performance) <VSWR (recognized performance) +0.5

_12_
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VII. Engineering Drawings
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VIII. Reliability Test Report

SUNNY WAY
~, » N - ~
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i #F: 5 EPCS
W3R B[] | T E Mk 4 o fo 5 ok MKk & AL R
1 2 3 4 5
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S OK 0K 0K 0K OK
L 2 B 4 )
momm..:_ 2 5 % i EAA T (85C+5) RAF24/it, ERETH2/D |FRRE +85°C +85°C +85°C +85°C +85°C
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IX. Dimension Report

BRI iz BHE A PR A 7

Sunny-way Technology (China) Co., Ltd.

G RO BIER S Bk A
S| zemeae P00 B | soosssames | MR | s JE_E 20@5,%,2 Jﬁff
i TR Z30T-Dy dFRR-8 #IR)-C #H-2; Ffl-H 4EH-B.
_ M 51 52 53 54

TIRNE| mers [T A | st

1 Z=| a0 0.10 |o.10 | 3,520 3.530 | 3.570 | 3.480 | S |PASS

2 ge| w9 0.10 |0.10 | 5. 040 .000 | 5.026 | 4.820 | S |PASS

3 me|  10.90 0.30 (0.30 | 10.979 | 10.900 | 10.880 | 10.857 | S |PASS

4 =2 . 0.10 |0.10 | 0,979 1.074 | 1.046 | 1.054 | S |PaSS

5 =21 i 0.10 |o.10 | 1,073 0.982 | 1.062 | 0.885 | S |PASS

& we| 10,00 0.15 |0.15 | 9,924 0.887 | 10.752 | 10.068 | S |PASS

7 ze| 600 |o.15jo.1s| 7081 | 8032 | 8.062| 8075 | 5 [Pass

8 Ze| 2225 |15 |o.is | 20,278 | 22.057 | 20.287 | 22.132 | S |PASS

9 = B% 0.30 |0.30 | 3. 740 3760 | 3.793 | 3.699 | S |PASS

10 g:ﬁ 1.70 0.10 |0.10 1. 758 1. 767 1. 748 L.756 [ 5 [PASS

11 a2 2 0.10 |o.10 | 2.826 2.814 | 2.886 | 2.875 | S |PASS

i z=| 11240 |0.30 |o.30 | 112.407 | 112,479 |112.352 | 112.307 | S |PaSS

13 me| 2.8 0.10 |0.10 | 2,905 2.931 | 2.045 | 2.851 | S |PASS

14 w2 233 0.26 |0.26 | 23.430 | 23.520 | 23.476 | 23.492 | S |PASS

15 B wm 0.30 [0.30 | 14623 | 14812 14833| 14596 5 |PASS

16 :ZS’;T 14.70 0.30 |0.30 14.674 14786 | 14874 14855 5 |PASS

17 :!EE 17.80 0.25 |0.25 17.875 17.755 | 17.698 17867 S |PAES

18 ;:ﬁ 17.80 0.25 |0.25 17.882 17894 | 17746 17715 5 |[PASS

19 :EE;‘ 10. 67 0.25 |0.25 10.602 10591 | 10722 10768 | 5 |PASS

20 z=| 605 0.25 |0.25 6.032 5971| 6112 6148| 5 |PASS

|
ShAA B it HE
0K
Bz B A . FRER HER:  2025/11/26
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X. Rally Test
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2 2,53 & £ /!
3 3.9 /! J/ !
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il ag
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Packing Specifi-
11 N cations
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180 RBERREDE 2.%%@%,5%@220
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