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1. Specifications for antennas

2.4GHz ~ 2.5GHz; 5.05GHZz~5.85GHz

FrequencyRange(GHz)
VSWR <2
Efficiency (%) >70%
. : @2GHz< 4 [dBi]
Peak Gain (dB1) @5GHz< 5 [dBi]

Radio Connector

|PEX MHF | or Compatible

|mpedance 502 Nomind

Cable Diameter 1.13mm cable

Cable color RED

Antenna Type Dipole

Cable Loss 0.407dB @ 2.4GHz; 0.630dB @ 5GHz
Polarization Linear

2. Antenna Dimension / Cable length

Product U10C149
WLAN Antenna PCB W/155mm Cable,
3. Antenna Pictures
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Project Name: U10C149
Rev. V1

Test Date: 11-25-2019
Report Date: 11-28-2019

Contact Information:
Charles Lee[charles.ch.lee@fit-foxconn.com]
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History
Revision Date Description
V1 2019/11/28 Initial Release.
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Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:

1. Summary

This report summarizes all antennas performance to support U10C149 project.

WIFI X 4

2. General Description

Model: Cable Modem.
Antennas are designed on PCB.
Coaxial cable connected PCB directly, which placed on the side wall.
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Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:

2.2. Test Fixture Setup

Figure 3 Environment of Setup.

3. Antenna Test Environment

@3D Antenna Chamber adopted
ETS-Lindgren’s AMS-8500
system which 1s authonized by
CTIA - and 1t can satisfy test
items of different antenna
products, such as NB, cellular
phone, AP, GPS.. .etc.

®lt can support passive antenna
measurement function for antenna
designer to venfy antenna
characteristies such as 2D'3D
rachation pallern measurement
efficiency, VSWR, and Isolanon.
OCertificanon by TAF in 2010
O Add active antenna
measurement function for OTA
Chamber Dimension: 7.3 * 3.66 * 3.66 m testmg 1tems such as TRP, TIS m

2010 4Q
Frequency Range: 700 MHz~6 GHz

Figure 4 3D Chamber
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| ANTENNA TEST ITEM |
S Parameters Measurement
1 1
| ReturnLoss | Isolation | | VSWR
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2D/3D Efficiency Circular
Radiation Antenna Gain Polarization
Pattern i | Parameters
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Figure 5 Chamber Compatibility
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Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:

4. Measurement Data

4.1. Antenna Specification

Items Ant 1 ~ Ant 4 (WIF])
Antenna Tvpe Dipole Antenna
Frequency 2.4/5 [GHz]
VSWR <2
Efficiency =T70%
Isolation > 20 [dB]
: @2GHz< 4 [dBi]
Peak Gain @S5GHz< 5 [dBi]
Impedances 50 ohms
WIFI#1: 155mm
WIFI£2: 87mm
Cable Length WIFI£3: 75mm
WIFI#4:  100mm
WIFI#1: 42X22 5X0.6mm™3
Antenna Size WIF£2: 35X26 5X0 6mm™3
WIF#3: 42X22 5X0.6mm™3
WIF=4: 42322 SX0 6mm™3

Figure 7Antenna Criteria and measured items

Confidentiality
[Copyright ©Foxconn FIT. 2018]

Page 8of24
o =) (==g'g])



Project: U10C149

Date: 2019/11/28

Antenna Designer: Charles Lee
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Note:

4.2. Antenna VSWR

Confidentiality

[Copyright © Foxconn FIT. 2018]
Page 9 of 17

[ SOXCOnM

10.00
9.00
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5.00 \ /f\v\‘/v/““ — WIFI#4
= | AV _
SQ(\ /. \
2.00 / "
N NS
1.00 . . . . .
0.2 0.3 0.4 0.5 0.6
Frequency (GHz)
Freq [MHz] | 2400 2450 2500 5050 5150 5350 5725 5825
WIFIH 1.62 1.42 1.47 1.44 1.28 1.20 117 1.28
WIFIZ2 1.20 1.07 1.25 148 1.50 1.35 1.10 1.15
WIFI#3 1.18 1.52 1.77 1.58 1.47 1.20 1.26 1.34
WIFIH 1.23 1.18 1.42 1.58 1.64 1.73 1.37 1.49
Figure 8 Chart of VSWR




Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:

4.3. Antenna Isolations

0.00
.5.00 —WIFI#1&WIFI#2
-10.00 —WIFI#1&WIFI#3
-15.00 —WIFI#1&WIFI#4
-20.00 —WIFI#2& WIF 143
A e
225.00
i" /W |\ \ A Ve — WIFI#2&WIFI#4
I
_ "“l I\i\l'.\ . I‘/J\ Paray MW\
30.00 oty U o/ .
N M ' f —WIFIH#3&WIFIi4
| I
3500 M |,“ !".‘ = a A a
\‘, l \ \ [\ M‘ /‘/"\\\ L % —SPEC
-40.00 - R s a r
0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6
Frequency (GHz)
Freq [MHz] 2400 2450 2500 5050 5150 5350 5815 5825
WIFI} &WIFIE2 -24 .52 -21.13 -23.43 -27.19 -35.82 -24 .86 -24.19 -23.95
WIFI} &:WIF1E3 -272.16 -43.07 -31.62 -45.28 -41.17 -34.43 -34.57 -33.46
WIFI} &:WIFI# -23.09 -23.96 -26.36 -51.67 -52.40 -49.19 -39.35 -39.72
WIFIF :WIFIR3 -41.19 -31.4 -31.91 -27.99 -28.08 -23.93 -34.48 -42.30
WIFIF %W IFIH -23.16 -23.90 -23.638 -40.53 -41.58 -39.33 -44.45 -50.64
WIFI#3&WIFIH -24.61 -24.98 -43.00 -42.01 -43.06 -44.30 -37.64 -38.00

Figure 9 Chart of Isolation
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Antenna Designer: Charles Lee

Rev.: V1

Note:

4.4. Chart of Antenna Peak Gain

Antenna Peak Gain

6
5 s : r r
/ —WIFI#1
4 -7_< —WIFI#2
— ‘% / —WIFI#3
2 \\ WIFI#4
3 x\ =i—WIFI Spec
/
2 \g
1
2400 2450 2500 5050 5150 5350 5725 5825
Frequency (MHz)
Figure 10 Chart of Peak Gain
4.5. Table of Antenna Performance
Antenna Frequency(MHz) 2400 2450 2500 5050 5150 5350 5725 5825
Peak Gain 390 388 3.64 4.14 390 390 1.82 2.82
WIFI#] Ave. Gain -135 -1.11 -1.30 -1.29 132 -1.19 132 149
Efficiency% 73.34 7145 74.15 74.27 73.76 7601 7374 1096
Peak Gain 387 397 341 3,74 4.15 4,84 4,76 478
WIFI#2 Avg, Gain 129 -1.30 124 -1.30 111 122 131 -1.35
Efficiency% 7426 7420 7509 74.18 77.45 7545 7394 7335
Peak Gain 33 390 359 305 313 385 305 269
WIFI#3 Avg. Gain 122 -1.30 129 132 137 128 -1.19 -1.14
Efficiency% 75.5% 74.15 7422 73.71 7290 7446 76.11 76.84
Pek Gain 3.08 3.04 258 328 347 359 342 2.60
WIFI#4 Avg. Gain -1.48 121 142 -1.29 -1.26 -1.20 121 -1.44
Efficiency% 71.1% 7565 7213 74.26 7447 75.84 7565 7174
Figure 11 Table of Antenna Performance
Antenna Frequency(MHz) 2400 2450 2500 5050 5150 5350 725 5825
Peak Gain 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0
WIFI Spec Avg. Gain -1.6 -1.6 -1.6 -16 -16 -1.6 -1.6 -16
Efficiency % 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0

Figure 12 Antenna Criteria
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Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee
Rev.: V1

Note:

5. Conclusion

There are 4 dipole WIFI antennas in this projece $Mggest that all the cable routings need to atpar
independently, so as to reduce antenna isolatienféanence from each other(WIFI#1: 155mm; WIFI#2:
87mm; WIFI#3: 75mm; WIFI#4: 100mm). Thus, the ami@performance can meet the specifications. Next,

we will maintain the antenna efficiency to the éoling up schedule.
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Project: U10C149 Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:

6. AppendicesA

6.1. Cable Attenuation

1.13mm 1.57dBM | 2.26dBM | 2.79dB/M | 3.24.dB/M | 3.5dB/M | 4.05dB/M

24G 0.407 dB
5G 0.630 dB
246 0.197 dB
3G 0.305 dB
24G 0.165 dB
5G 0.256 dB
240G 0.212 dB
5G 0.329 dB

Figure 13Attenuation Table
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Project: U10C149

Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1

Note:

6.2. Antenna 3D graph

6.2.1. WiFi#l
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Project: U10C149

Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1

Note:

6.3. Antenna 2D graph

6.3.1. WiFi#1
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Project: U10C149 Date: 2019/11/28
Antenna Designer: Charles Lee
Rev.: V1 Note:
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Project: U10C149

Date: 2019/11/28

Antenna Designer: Charles Lee

Rev.: V1 Note:
7. Antenna Total Performance
Antenna Frequency(MHz) 2400 2450 2500 5050 5150 5350 5725 5825
Peak Gain 3.90 3.88 364 4.14 3.90 3.90 1.82 2.82
WIFI#] Avg. Gain -135 -1.11 -130 -1.29 -132 -1.19 132 -1.49
Efficiency % 7334 1745 7415 7429 7396 76.01 1374 1096
Peak (ain 387 3497 341 3.74 4.15 4,84 4.76 478
WIFI#2 Avg. Gain -1.249 -1.30 -1.24 -1.30 -1.11 -1.22 -131 -1.35
Efficiency% 74,26 7420 7509 74.18 7745 7545 7394 7335
Peak Gain 303 390 3.59 305 313 385 305 269
WIFI#3 Avg. (ain -1.22 -1.30 -1.29 -1.32 -1.37 -1.24 -1.19 -1.14
Efficiency% 75.58 74.15 7422 73,77 72.90 7446 76.11 76.84
Peak (ain 308 3004 2.58 3.2 347 3.59 342 2,60
WIFI#4 Avg. Gain 148 -1.21 142 -1.29 -1.26 -1.20 121 -1.44
Efficiency % 71.18 1565 7213 7426 7437 75.84 7565 1174
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