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1.Antenna parameters

This report mainly provides test conditions and results for various electrical and structural
properties in devicetests,
An antenna designed by TLT.
Electrical parameters

1.1.1 Electrical Performance Assessment

The band range of the antenna is 2400MHz-2500MHz and 5000MHz~5800MHz. below are the
basic parameters of the electrical performance of the antenna. This is designed antenna and
produced by Tian Lu Tong.

1.1.2 distribution circuit diagram
Use the original matching circuit diagram on the PCB board
1.2 Structural parameters

1.2.1 antenna assembly

Antennas generally consisted of plastic supports and hardware pieces.
1.2.2 can test the requirements

Test item description Acceptance criterie s
The 1. had no obvious damage
1. crytemperature test temperature:-20°C The 2. electrical performance
Time: 24 hours meets the standard
temperature.: 80°C The 1. had no obvious damage
The 2. high-temperature test Time: 24 hours The 2. electrical performance

meets the standard

5+ 0.1% salt mist 1.No color was changed
PH-value: 6.5-7.2 2.There are no obvious cracks in
3. salt fog test temperature: 35:1°C the appearance

Tim e: e:24 hours
Total value of Pb, Hg, Cr+6, Cd
in  packing materials is
smaller thall 50PPM
4. environmental adaptability test | Pb, Hg, Cr+6, PBBs, PBDEs in
components are smaller than
500PPM,Cd is smaller than
50PPM
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2.The test

Antenna are installed in a customer provided phone for testing. describes the antenna in mobile)
for the equipment (electrical performance test.

2.1The VSWR test

2.1.1Test the connection
Test VSWR order of device connections: Agilent E8753 network analyzer — test cable —
customer-provided machine

2.1.2 voltage standing to wave ratio

The table below describes the values of the voltage resident wave ratio of the antenna at the
two endpoints of the frequency band, involving drawings about the return impairment and resident
wave ratio, please refer.

Main antenna WIFI-2.4G WIFI-5.0G
Frequency (MHz) 2.4G 2.48G 5.15G 5.85G
VSWR 1.80 1.46 1.88 1.74
Return Loss -10.88 -14.93 -10.23 -11.34
AUX antenna WIFI-2.4G WIFI-5.0G
Frequency (MHz) 2.4G 2.48G 5.15G 5.85G
VSWR 1.64 2.03 1.33 1.92
Return Loss -13.82 -9.50 -16.99 -10.01

2.2 GAIN & EFFCIENCY

2.2.1 test environment

Skyway microwave dark chamber: The test frequency range from 800MHz to 6GHz, in a 50cm
diameter spherical area, and the dark chamber is reflected less than-50 dB. from 800MHz—6GHz

2.2.2 Test the equipment
Agilent 8960 (8753C) Wireless Communication Test Device, Dipole antenna, French Sa t imo
Antenna Test System, Printer, etc.
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Main antenna 2.40G 2.48G 5.20G 5.85G
Gain (dBi) 0.17 0.01 1.23 -1.95
Efficiency (%) 34.7 34.2 27.3 28.1
AUX antenna 2.40G 2.48G 5.20G 5.85G
Gain (dBi) 3.1 0.36 1.36 -0.23
Efficiency (%) 55.9 29.7 39.1 21.4

3. summary

The antenna is designed according to the machine samples provided by the customer, and the
electrical parameters and result performance of the antenna meet the standard, and we are sure to
make you satisfied.

4.Attachment diagram

4.1 Parameter diagram of return loss and voltage standing wave ratio
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5. WIFI graphics and test data

5.1.1WIFlI field test: Test environment: open environment, 15 meters away from our router. The test
is as follows:

2.4G-WIFI dispiay -32DBM , 5G-WIFI dispiay -43DBM, full
full signal signal

ypion
WPRPSK [CCHPL W2 PSK [CCVP)
WPAPSK [CCMPL WPA2 K (CCNP)
\WPAPSK [CCMPY, WPA2 PSK [CCMP)
) Wor2 pSK [CCMP]
/P4 PSK [CCMP, WPAZ PSK [CCMP]
i WPABSK (CCNPL WPAZFSK (CCMP
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5.1.2 WIFI OTA test:

“ B Ciwindows\system3Z\cmdes X o o [

i [ 10] Interval
[368] 17.0-18.8 sec
[ ID] Interval
[368] 18.6-19.0 sec
[ ID] Interval
[368] 19.0-28.8 sec
[ ID] Interval
[368] 20.0-21.8 sec
[ 10] Interval
[368] 21.8~-22.8 sec
[ I0] Interval
[368] 22.6-23.0 sec
[ I0] Interval
[368] 23.8-24.8 sec
[ 10] Interval
[368] 24.8-25.8 sec
[ I0] Interval
[368] 25.8-26.0 sec
[ ID] Interval
[368] 26.8-27.8 sec
[ 10] Interval
[368] 27.6-28.9 sec
[ 10] Interval
[368] 28.8~29.0 sec
[ 10] Interval
[368] 29.8-30.9 sec
[ D] Interval
[368] ©.8-30.9 sec

C:\Users\3\Desktop\EH B E A LS 0SB H \WIFIF oL B W3

5.1.3 WIFI th

i

Transfer
4.14 NBytes
Transfer
4.22 NBytes
Transfer
3.27 MBytes
Transfer
5.20 MBytes
Transfer
5.20 MBytes
Transfer
5.56 MBytes
Transfer
4.28 MBytes
Transfer
3.77 MBytes
Transfer
3.55 MBytes
Transfer
3.75 MBytes
Transfer
4.92 MBytes
Transfer
4.45 MBytes
Transfer
3.73 MBytes
Transfer

roughput test:

Bandwidth
30.7 Mbits/sec
Bandwidth
35.4 Mbits/sec
Bandwidth
27.5 Mbits/sec
Bandwidth
43.6 Mbits/sec
Bandwidth
43.6 Mbits/sec
Bandwidth
06.7 Mbits/sec
Bandwidth
35.9 Mbits/sec
Bandwidth
31.6 Mbits/sec
Bandwidth
29.8 Mbits/sec
Bandwidth
31.5 Mbits/sec
Bandwidth
41.3 Mbits/sec
Bandwidth
37.4 Mbits/sec
Bandwidth
31.3 Mbits/sec
Bandwidth

137 MBytes 38.2 Mbits/sec

24GTX: 382M
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Server listening on TCP port 5801
TCP window size: 6U.0 KByte (default)

[384] local 192.168.1.3 port 5801 connected with 192.168.1.2 port 62717
[ ID] Interval Transfer Bandwidth

[384] ©.8-30.2 sec 166 MBytes Ud6.1 Mbits/sec

[ue8] local 192.168.1.3 port 5801 connected with 192.168.1.2 port 62718
[ ID] Interval Transfer Bandwidth
[uge] ©.6-30.2 sec

173 MBytes U8.0 Mbits/sec
[412] local 192.168.1.3 port 58@1 connected with 192.168.1.2 port 62721

[ ID] Interval Transfer Bandwidth
[u12] ©.6-30.2 sec 182 MBytes 50.6 Mbits/sec

[u24] local 192.168.1.3 port 5601 connected with 192.168.1.2 port 62722
[ ID] Interval Transfer Bandwidth

[u2u] ©.8-38.2 sec 166 MBytes U6.2 Mbits/sec

[432] local 192.168.1.3 port 5601 connected with 192.168.1.2 port 62724
[ ID] Interval Transfer Bandwidth

[u32] ©.6-30.1 sec 185 MBytes 51.5 Mbits/sec
2A4GRX:515M
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B cAwindows\system32\cmdes X

[ ID] Interval
, [368] 17.8~18.0 sec
' [ ID] Interval
[368] 18.8-19.8 sec
[ I0] Interval
[368] 19.8-20.0 sec
[ ID] Interval
[368] 20.8-21.8 sec
[ ID] Interval
[368] 21.6-22.8 sec
[ ID] Interval
| [368] 22.8-23.8 sec
[ ID] Interval
[368] 23.8-24.8 sec
[ ID] Interval
[368] 24.6-25.9 sec
' [ ID] Interval
[368] 25.8-26.8 sec
[ ID] Interval
[368] 26.8-27.9 sec
- [ ID] Interval
[368] 27.8-28.8 sec
[ ID] Interval
[368] 28.8-29.9 sec
[ ID] Interval
[368] 29.9-30.8 sec
[ ID] Interval

[368] ©.0-30.0 sec 757 MBytes 212 Mbits/sec
C:\Users\3\Desktop\F L B Wit i 5 04 B 5 \WIFIB i1 |

+ v

Transfer Bandwidth
218 Mbits/sec
Bandwidth

214 Mbits/sec
Bandwidth
217 Mbits/sec

Bandwidth
200 Mbits/sec
Bandwidth

26.0 MBytes
Transfer

25.5 MBytes
Transfer

25.9 MBytes
Transfer

23.9 MBytes
Transfer

25.2 MBytes
Transfer

25.4 MBytes
Transfer
25.8 MBytes

211 Mbits/sec

Bandwidth

213 Mbits/sec

210 Mbits/sec

Bandwidth

205 Mbits/sec

Bandwidth

202 Mbits/sec

Bandwidth

207 Mbits/sec

Bandwidth

205 Mbits/sec

Bandwidth

191 Mbits/sec

Bandwidth

201 Mbits/sec

Bandwidth

5GTX: 212M

5.2 WIFI gain and efficiency test:
Main antenna

Test Paint|  Freq. TRP W Gain | Efficiency| Efficiency
D | MHz) | @Bm) | @B) | (%) (dB)
1 24000  2400.00 142 51.4% -2.89
2 24050 2405.00 £0.30 35.7% 448
3 24100  2410.00 0.03 38.9% 410
4 24150 241500 0.61 46 2% 335
a 24200 242000 0.88 482% 3147
& 24250 242500 1.06 45 5% 304
L 24300 2430.00 0.92 4T6% 3.22
8 24350 243500 0.05 38 6% 414
a2 24400 244000 0.05 T A% 4.30
10 24450 24500 109 47 4% 324
1n 24500 245000 0.74 43.6% -3.61
2 24550  2455.00 0.02 36.9% 41
13 24600 2460.00 0.74 43.0% -3.66
4 24650  2465.00 0.85 4.2% -3.55
15 24700 247000 099 455% 342
15 24750 247500 0.85 44.7% -3.50
2 | & 24800  2480.00 0.26 39.1% 4.08
18 24850  2485.00 0.37 40.4% 3.9
n 24300 24%0.00 144 51.8% -2.86
20 24950 249500 2.9 62.8% 2.02
21 25000  2500.00 134 50.3% -2.99
22 51500  5150.00 1.30 30.5% 516
23 52000  5200.00 1.17 29.7% 527

4 5250.0  5250.00 -1.63 348% -4.58
i 53000 530000 1.14 274% 5.62
26 53500  5350.00 -2.68 3N3% -5.04
L 54000  5400.00 0.06 39.8% <4.00
28 54500 5450.00 0.19 388% 4N
Pl 55000  5500.00 -1.07 36.4% 4.39
k1] 5550.0  5550.00 1.34 32.0% 485
N 56000  5600.00 028 30.2% 520
32 56500  5650.00 -0.69 38.3% 417
3 57000 5700.00 .69 38.1% 419
34 5750.0  5750.00 0.36 38.5% 415
K] 58000  5800.00 0.9z A% 41
36 5850.0  5850.00 0.25 30.0% 523

24G
5.2G

C:\Users\3\Desktop\ & it B YW ot 75 i &5 0R & MW7 \WIFI% ot B 90 5 T R sdpers -s

Server listening on TCP port 5661
TCP window size: 64.0 KByte (default)

[380] local 192.168.1.3 port 5001 connected with 192.168.1.2 port 62727
[ ID] Interval Transfer Bandwidth

[380] ©.6-30.0 sec 1016 MBytes 284 Mbits/sec

[396] local 192.168.1.3 port 5681 connected with 192.168.1.2 port 62731
[ ID] Interval Transfer Bandwidth

[396] ©.9-30.0 sec 969 MBytes 271 Mbits/sec

[488] local 192.168.1.3 port 50801 connected with 192.168.1.2 port 62742
[ ID] Interval Transfer Bandwidth

(48] ©.9-30.8 sec 928 MBytes 259 Mbits/sec

[420] local 192.168.1.3 port 5001 connected with 192.168.1.2 port 627u3
[ ID] Interval Transfer Bandwidth

[420] ©.9-30.1 sec 934 MBytes 261 Mbits/sec

[432] local 192.168.1.3 port 5001 connected with 192.168.1.2 port 62746
[ ID] Interval Transfer Bandwidth

[432] 0.0-30.0 sec 983 MBytes 275 Mbits/sec

5GRX: 275M

2.48G

5.5G

5.8G
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AUX antenna

Test Point| Freq. ‘ TRP Gain  |Efficiency |Efficiency 4
D (MHz) (dBm dBi L dB
8 2400.0 2400.00 2.36 44.7% -3.50 2
2 24050  2405.00 0.39 I7.9% 421
3 24100 241000 041 7 6% 425
4 24150 2011500 138 33.9% 470
5 24200 2420.00 197 36.1% 4.19 o
[} 24250 242500 19 37 4% 427
& 24300 243000 167 6% 461
3 24350 243500  1.00 294% = 532
a 24400 244000 113 30.3% 519
10 24450 244500 205 2% 429 2
n 24500 2450.00 1.36 32.0% 4.95
12 24550  2455.00 102 299% 5.24
13 24600  2460.00 210 38.5% 415
u 24650  2465.00 184 B.T7% 447 -4
15 2470.0 2470.00 1.27 30.8% A1
16 24750  2475.00 168 33.2% 479
17 24800 248000 1.81 33.6% 474 24G
18 2485.0 2485.00 1.49 30% 4
13 24300 249000 162 3.6%
20 24350 249500 230 3%
b ) 2500.0 2500.00 2.20 36.9% 2
2 51500  5150.00 0.82 26.6%
2 52000  5200.00 103 27 6%
4 52500 525000 139 37.2%
235 5300.0 5300.00 0.06 36.0% o]
26 53500  5350.00 -3 1 32 6%
2 54000  5400.00 0.08 38.3%
28 3430.0 2430.00 -0.73 N1%
2 5500.0  5500.00 2.0 35.0% | >
n 5550.0  5550.00 0.02 33.7%
3 5600.0 5600.00 -1.74 35.8%
Er 5650.0  5650.00 017 6%
n 57000 570000 045 39.9% i a
u 57500 575000 176 38.0% 420 )
35 5800.0 5800.00 in N1% -5.07 5-26 5.5(3 5.86
36 5850.0  5850.00 0.16 30.7% 513

6.Antenna assembly and processing drawing file

WIFI Aux antenna WIFI Main antenna

AP S W RN £ 48 4T
Prosiison fiy| BHEMZHEN UTILITY ENBRGT £0,, LT
BifM: FH Made in China

HAEWP
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7. Antenna 2D profile

i _ ) 3 _ i
Version Bomber | Content Nodification | Modified by Nodification Dete
30
&
8 =0
= N=d 21, _
¥ . 410, 05
% . .
= Fourth generation terminal
7
8= &
=

Fourth generation terminal coaxial line, grey,
total length 270+1.5mm

q._...__."__.r.: H

l. The surface of the coaxial line is black, white and grey (according to

MAIN WIFI

Shenzhen TianLuTong Electronic Technology Co., Ltd

=@  [bnit: m Fono: WAIN VIFT ANTENA  [Dwies 2006.08.10

Ul customer s regqul Femen sl
2. The welding tin packapge of the welding point between the conxial line and _.E E!ﬂl. Tt Hor _._.ﬁ__s.._i_s.i_.n_._.?__n? Tong Cruncheng
the “antenna” feeder shall ke full. 1 0,36 (Merterinls dwtBweQoss e IR F: Tang Zhiyu
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. Surface Treatment: clesn  |Coofirm: Mao Hanshon
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