www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.6 dBi; Plot PeakGain(V-Pol): 0.5dBi @ Freq;: 0.90200 GHz Plot PeakGain(H-Pol): -7.2 dBi; Plot PeakGain(V-Pol): -0.4dBi @ Freq: 0.90200 GHz
P Xpol

Plot Peak Gain(FHV)= 0.7 dBi; Plot AveGain(HHV)=0.0dBi @0.91000 Gz Plot Peak Gain(FHV)= 1.3 dBi; Plot AveGain(HH+V)= 0.0dBi @0.91000 Gz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEV)= 0.7 dBi; Plot AveGain(FH V)= 0.0dBi @0.91000 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): -7.7dBi (@ Freg; 0.91000 Gtz
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.4 dBi; Plot PeakGain(V-Pol): 0.9dBi @ Freq;: 0.91000 GHz Plot PeakGain(H-Pol): 6.9 dBi; Plot PeakGain(V-Pol): 0.1dBi @ Freq;: 0.91000 GHz
P Xpol

Plot Peak Gain(FF+V)= 0.6 dBi; Plot AvgGain(FFV)=0.0dBi @0.92000 Giz Plot Peak Gain(FF+V)= 1.5 dBi; Plot AveGain(FF-V)= 0.0dBi @0.92000 Giz

Far-field Patterns of H-Pol & V-Pol @ Phi=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(H+V)= 0.9 dBi; Plot AvgGain(HV)=0.0dBi @0.92000 GHz Plot PezkGain(H-Pol): 0.0 dBi; Plot PeakGain(V-Pol): -7.2dBi @ Fre: 0.92000 Gz
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.2 dBi; Plot PeakGain(V-Pol): 1.1dBi @ Freq;: 0.92000 GHz Plot PeakGain(H-Pol): 6.8 dBi; Plot PeakGain(V-Pol): 0.4dBi (@ Freq;: 0.92000 GHz
P Xpol

Plot Peak Gain(FF+V)=0.5 dBi; Plot AvgGain(FFV)=0.0dBi @0.92800 Giz Plot Peak Gain(FF+V)= 1.5 dBi; Plot AveGain(FF-V)= 0.0dBi @0.92800 Giz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEFV)= 0.9 dBi; Plot AveGain(FH V)= 0.0dBi @0.92800 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): -7.0dBi (@ Freq: 0.92800 Gz

Page 5 of 7

7



www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.3 dBi; Plot PeakGain(V-Pol): 1.0dBi (@ Freq;: 0.92800 GHz Plot PeakGain(H-Pol): 6.8 dBi; Plot PeakGain(V-Pol): 0.4dBi (@ Freq;: 0.92800 GHz
P Xpol

Plot Peak Gain(FF+V)=0.7 dBi; Plot AvgGain(FFV)=0.0dBi @0.93000 Giz Plot Peak Gain(FF+V)= 1.6 dBi; Plot AveGain(FF-V)= 0.0dBi @0.93000 Giz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEFV)= 1.1 dBi; Plot AveGain(FH V)= 0.0dBi @0.93000 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): 4.9dBi (@ Freg: 0.93000 Gtz
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Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut)
Plot PeakGain(H-Pol): -6.0 dBi; Plot PeakGain(V-Pol): 1.2dBi (@ Freq: 0.93000 Gtz

_xpo|_

WHAYU INDUSTRIAL CO., LTD.
No. 326 Sec 2. Kung Tao 5 Road,

www.whavu.com Hsin Chu City, Taiwan
Far-field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGein(H-Pol): 6.6 dBi; Plot PeakGain(V-Pol): 0.6dBi @ Freg: 0.93000 GHz

e os ety
| INE L] =]

2._.Test Value

X-Z plane(Phi=0)

Y-Z plane(Phi=90)

X-Y plane(Theta=90)

Gain-3D (H+V)

Frequency(MHz) Efficiency (%)
dBi
Peak Gain (H+V) Peak Gain (H+V) Peak Gain (H+V)
900 0.8 1 0.4 1.3 62
902 0.8 0.9 0.2 1.2 61
910 0.7 1.3 0.7 1.5 66
920 0.6 1.5 0.9 1.5 68
928 0.5 1.5 0.9 1.5 68
930 0.7 1.6 1.1 1.6 71
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SPECIFICATION FOR APPROVAL

5 WHA YU INDUSTRIAL CO., LTD.(HEAD OFFICE)
)

CUSTOMER: BISFHRGHIRL A

PART NAME: RF Antenna Assembly

PART NO.: REVISION:
W. Y. P/NO.: C107-511326-A(SRF2016196) REV.: X1
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—
DATE :

WHA YU GROUP
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RF Antenna Assembly

Specification

1. Electrical Properties With

1.1 Frequency Range................
1.2 Impedance ............ceeeieinnnns
L3VSWR ..o
14 Return LOSS.......covvveinnnnn.
1.5 Radiation ...........cccvevvvvennnn.
1.6 AverageGain............cocueee.
1.7 Polarization.........ccccooeeuuinns

1.8 Admitted Power..................
19Cable. ...,

1.10 Connector......cc.vveeeveieeenenn..

2. Physical Properties :

Housing

.698~960MHz /1710~2700MHz

50Q Nominal

.-5.11 dB Max.
.Omni-directional
. 0~1dBi

Linear; Vertical

1w

.RG-178 Coaxial Cable

N Plug Standard

2.1 Antenna Body..........coveue onnnn. PC+ABS
2.2 Operating Temp. .................. -10 ~+60
2.3 Storage Temp. .....ccoovevinnnnnnn. -10 ~+70
24 Color ............ooceevvieveeee ... White
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CG- REV| DATE DESCRIPTION

X1 101/29-2016 New Issue

X2 (03/09-2016 M

117
o

[215+3]
198.3042

AN\

22.00

RoHS Label( F JEE#%=7)

N1 MEZHEROHS A
%

\

R Y=n

ANT CABLE 698~960MHz/1710~2700MHz 500hm 4.4 2154+3mm

]

B = a N
/; /f; /‘4 Label Note: E‘\Znn{ﬁ‘ (] IPX7
=5 Connector | N Plug Standard 1
1 | Antenna Body |(CD-705)PC+ABS,Color:White 1
NO DESCRIPTION QTY REMARK
XX. | 5.0 APPR%E‘? " CUSTOMER: B \\ Wha Yu
H
(W)90*(L)270*(T)0.1mm$ T+, X. | #30 2016.03.09| PARTNO : A ogeal" Group
X +1.0 |CHECKED PART NAME: RF Antenna Assembly
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CUSTOMER'S SINGATURE XX +0.5 W.Y P/NO : C107-511326-A ARE THE PROPERTY OF WHA YU AND AS SUCH MAY NOT
BE COPIED, REPRODUCED, OR GIVEN TO THIRD PARTIES
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e WHAYU INDUSTRIAL CO., LTD.
‘\\ Ogeal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

Antenna Test Report

V1.00
Document Number
1 Released Date 2015/10/02
Last Released Date 2015/10/02
Author JH
Review by Sean
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WHAYU INDUSTRIALCO., LTD.
No. 326 Sec 2. Kung Tao 5 Road,
www.whayu.com Hsin Chu City,Taiwan

Revised History

Date

Version

Revised Record

2015/10/02

1.00

Single antenna test
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www.whayu.com Hsin Chu City,Taiwan

Electrical Specification

Rough description

None

ltem Initial Specification
Dimensions (L)215*(W)22*(T)11mm
Impedance 50Q

Test environment  |None

Spectrum None

Freq. Range 698~960MHz 1710~2700MHz
Antenna type PCB type

Average Gain 0~1dBi

VSWR <3.5

Radiation Omni

Polarization Vertical Linear
HPBW /H None

HPBW / E None

Rad. efficiency None

Connector type N-type

Cable type None

Cable length None

Isolation None

Page 3 of 13

WHAYU INDUSTRIAL CO., LTD.
No. 326 Sec 2. Kung Tao 5 Road,




-t WHAYU INDUSTRIAL CO., LTD.
A\\ .geal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

1. Antennas’ setup and environment

x

>
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www.whayu.com Hsin Chu City,Taiwan

2. Network Analyzer Measurement
2.1 S11 Test Results

507 AC Marwark Anabyar

[Filllll =11 =~m 500.0m; Rer 1,000 [F2]

G, QDC

1 <
2 | Bl OO0 oreze 2. OTRE
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e WHAYU INDUSTRIALCO., LTD.
‘\\ .geal No. 326 Sec 2. Kung Tao 5 Road,

3.

www.whayu.com Hsin Chu City, Taiwan

Gain & Patterns test results

3.1 Lab information
Lab name Satimo

Address  No0.326 Sec.2, Kung Tao 5 Road, HsinChu City, Taiwan

Certification none (Satimo system certification: CTIA, 3GPP, Wi-Fi alliance and WiMAX
Forum)

Size (LxXWxH) 5m x 5m x 5m

Isolation level >100dB

Normal applications antenna radiation pattern measurement, OTA performance testing.
Frequency measurement range 0.4 to 6 GHz

EUT scanning method conical cut method

Measurement distance 1.6m

Measurement antenna specification (for © and @ polarization each) dual polarization
antenna for 0.4 to 6.0 GHz frequency range

Equipment list

I
| Active Switehing I !nmnlu-:'.'.l an
Ui

| l
|

e et |
Anain Co l!imuﬂil‘:m'ﬂﬁl
Tefige ] e —

-
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\\ - geal" WHAYU INDUSTRIALCO., LTD.
‘ No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

3.2 Measurement setting

XY YZ Xz
0° Right Up Up
90° Back Back Right
180° Left Down Down
270° Front Front Left

Page 7 of 13



e WHAYU INDUSTRIALCO., LTD.
‘\\ .geal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City, Taiwan

Probe 15

@=180
©=-90

Probe 1

Cute=-90

Azmuth<d

‘ Probe 63

10

6 vk R s
Total angle 175° 360°
How many angle scan one = o
: 5 5
point
Total scan point 36 73
Page 8 of 13
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3.3 2D Patterns

—704.00[MHz]

T1E.00(MHz)

Y350 00(MHz]

———2400.00[MHz)

X-Z Plane (E-total)
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\\ g’% WHAY w @S‘?RIAL CO.; LTD.
‘ S No. 326 Sec 2. Kung Tao 5 Road,

: Hsin Chu City, Taiwan
W —

731.00(MHz)

I[FHz]

2555 (0[MHz)

2595.00MHz]

Y-Z Plane (E-total)
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No. 326 Sec 2. Kung Tao 5 Road,
Hsin Chu City, Taiwan

1920.00(MHz]

———2400.00[MHz)

= =enda e

X-Y Plane (E-total)
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4. Summary
4.1 3D test data

WHAYU INDUSTRIAL CO., LTD.

No. 326 Sec 2. Kung Tao 5 Road,
www.whayu.com Hsin Chu City,Taiwan

Frequency(MHz) | Peak Gain(dBi) | Efficiency
698 -0.20 58%
704 -0.13 58%
710 -0.09 58%
716 -0.02 59%
720 -0.20 57%
725 -0.31 55%
730 -0.23 55%
734 -0.17 55%
740 -0.19 56%
746 -0.10 55%
756 -0.20 54%
772 -0.15 53%
77 0.09 56%
782 0.07 55%
787 0.00 53%
791 0.14 55%
806 -0.10 51%
821 -0.40 46%
824 -0.40 46%
836 -0.47 46%
849 -0.73 42%
862 -1.33 38%
869 -1.21 39%
880 -1.46 36%
894 -1.26 35%
900 -1.10 37%
915 -0.79 37%
925 -0.83 34%
940 -1.10 32%
960 -1.03 33%
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e WHAYU INDUSTRIAL CO., LTD.
‘\\ Ogeal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

Frequency(MHz) | Peak Gain(dBi) | Efficiency
1710 0.04 40%
1730 0.34 40%
1750 0.25 39%
1785 0.34 3%
1805 0.15 34%
1840 -0.15 32%
1850 -0.05 33%
1880 -0.77 34%
1910 -0.56 43%
1920 -0.44 47%
1930 -0.05 51%
1950 0.62 55%
1960 0.91 58%
1980 1.09 58%
1990 1.06 58%
2110 0.94 41%
2140 1.93 42%
2170 2.03 40%
2300 2.44 43%
2325 2.26 51%
2350 1.86 49%
2375 2.23 56%
2400 1.89 55%
2450 1.59 57%
2500 1.40 53%
2535 1.48 53%
2555 1.34 54%
2570 1.63 54%
2595 1.99 54%
2620 1.21 50%
2655 0.90 50%
2680 1.64 57%
2700 1.82 60%

Page 13 of 13
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SPECIFICATION FOR APPROVAL
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Specification

Electrical
Test Environment N/A
Frequency Range 902~928MHz
VSWR <2 (max)
Inpyt inpedance 50 ohm
Isolation N/A
Polarization Vertical
Gain(Peak gain) 2.8dBi
Efficiency >50%

Half Power Beam
width (HPBW)

45+5deg @ Vertical Cut
360 deg @ Horizontal Cut

Mechanical

Dimensions (¢)20(23.5)*(L)450mm
Connector N-type

Cable Type N/A

Cable length N/A
Radome Material PC

Ingress Protection N/A
Operating

Temperature -20°C ~70°C
Storage

Temperature -20°C ~70°C
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3 Connector | N-Type Plug Standard 1 5
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1 Tube Cap | TPE ; White 1
NO DESCRIPTION QTY | REMARK ||
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e WHAYU INDUSTRIAL CO., LTD.
‘\\ @geal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

Antenna Test Report
(902~928MHz Omni)

V3.00

Product Development Status

Concept Study In Development Production
X

Document Number NE3-16053

1% Released Date 2016/5/25

Last Released Date 2016/8/05

Designers JH

Testers JH

Review by Sean
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e WHAYU INDUSTRIAL CO., LTD.
‘\\ Ogeal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

Revised History

Date Version Revised Record

2016/5/25 1.00 | Antenna test

2016/6/23 2.00 | Gain 3dBi design assessment

2016/8/05 3.00 | Use FR4 evaluation design
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e WHAYU INDUSTRIAL CO., LTD.
‘\\@ eal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City,Taiwan

Specification
Electrical
Item Specification Remark
Test Environment N/A
Frequency Range 902~928MHz
VSWR <2 (max)
Input Impedance 50 ohm
Port to Port Isolation N/A
Polarization Vertical
Gain(Peak gain) 2.8dBi
Efficiency >50%
Half Power Beam Width{45+5deg @ Vertical Cut
(HPBW) 360 deg @ Horizontal Cut
Mechanical
Dimensions (9)20(23.5)*(L)450mm
Connector N-type
Cable Type N/A
Cable length N/A
Radome Material PC
Ingress Protection N/A
Operating Temperature [-20°C ~70°C
Storage Temperature -20°C ~70°C

THE SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE RELIABILITY,
FUNCTION OR DESIGN OR OTHERWISE.
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1. Antennas’ setup and environment
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2. Network Analyzer Measurement

5 [5071C Natwork Analyzer

1 Activs Chlrace 2Raspords 0 Shmuke 4 Mualinsles 1§ lndtr State

il 11 Swr 1.0007 Ref 1.000 LF4]

1 907.00000.MHE._ 110368
7 SLS00000 wNHzT 1.11%8
=3 928 00000 MHz " 1. 2486

10,00
|
|
|
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3.

WHAYU INDUSTRIAL CO., LTD.

No. 326 Sec 2. Kung Tao 5 Road,
www.whayu.com Hsin Chu City,Taiwan

Gain & Patterns test results

3.1 Lab information
Lab name Satimo

Address  N0.326 Sec.2, Kung Tao 5 Road, HsinChu City, Taiwan

Certification none (Satimo system certification: CTIA, 3GPP, Wi-Fi alliance and WiIiMAX
Forum)

Size (LxXWxH) 5m x 5m x 5m

Isolation level >100dB

Normal applications antenna radiation pattern measurement, OTA performance testing.
Frequency measurement range 0.4 to 6 GHz

EUT scanning method conical cut method

Measurement distance 1.6m

Measurement antenna specification (for © and @ polarization each) dual polarization
antenna for 0.4 to 6.0 GHz frequency range

“'.
{3
f
{
o

v
(%
=

A
o
D

Equipment list

| Active Switehing

] i Amplification
i

| !
__JAndin Communisatian
Teiine }

| 2 £
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www.whayu.com Hsin Chu City,Taiwan

3.2 Measurement setting

XY YZ XZ
0° Right Up Up
90° Back Back Right
180° Left Down Down
270° Front Front Left

Cute=-90

Probe 15
&=-90

Azrmuth O

Probe 1 ‘ Probe 63
6 P
Total angle 175° 360°
How many angle scan one = o
. 5 5
point
Total scan point 36 73
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4. Summary
Frequency (MHz) | Peak gain(dBi) | Efficiency
902 2.88 69%
915 2.81 69%
928 2.31 66%
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SPECIFICATION FOR APPROVAL
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RF Antenna Assembly

Specification

1. Electrical Properties :

1.1 Frequency Range.................. 902~928MHz
1.2 Impedance ...........c..ooeeennt. 50Q Nominal
I3 VSWR .. 3:1 Max.
1.4 Return LosS......ccoeveineinnnen. -6 dB Max.
1.5 Radiation ...............ooeieiiii. Omni-directional
1.6 Gain(peak)...........ccccevennnnn.. 1.5dBi
1.7 Efficiency.........cocovvvviinnnn...
1.8 Cable 10SS.....cocviiiiiiiiiinen.
1.9 Admitted Power.................. W
1.10 Cable.......cooeveiiiiiiii RG-178 Cable
1.11 Connector....cc.cvvvvinnieennnnn... SMA Plug Reverse

2. Physical Properties :

2.1 Operating Temp. .................. -10C ~+60°C
2.2 Storage Temp. ...........cceuen... -10C ~+70C
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- WHAYU INDUSTRIAL CO., LTD.
‘\\ .geal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City, Taiwan

1.Antenna S-parameter test results (Passive Antenna)

E507 1C Network Analyzer

1 Active ChfTrace . 2Response 3 Stimulus 4 MkrfAnalysis 5 Instr State Resize
[P 511 Log Mag 5.000dB, Ref -10.00dB [FL] I
15.00

=1 902.00000 MHZ -6.2529 dB
2 928.00000 MHz -6.4818 dB

10.00

5.000

0.000

Dump

Y Screen Image...

-5.000 1

_____

-10.00)

-15.00

-20.00

-25.00

2016-08-23 08:59
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- WHAYU INDUSTRIAL CO., LTD.
‘\\ .geal No. 326 Sec 2. Kung Tao 5 Road,

www.whayu.com Hsin Chu City, Taiwan

1.2 2D Radiation patterns test results (Passive Antenna)

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) Far-field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.7 dBi; Plot PeakGain(V-Pol): 0.6dBi @ Freq;: 0.90000 GHz Plot PeakGain(H-Pol): -7.2 dBi; Plot PeakGain(V-Pol): -0.2dBi @ Freq: 0.90000 GHz

Plot Peak Gain(H+V)= 0.8 dBI; Plot AveGain(H+V)=0.0dBi (@0.90200 GHz Plot Peak Gain(H+V)= 0.9 dBi; Plot AvgGain(H+V)=0.0dBi @0.90200 GHz

16 ———1 — 165
180

Far-field Patterns of H-Pol & V-Pol @ Phi=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEV)= 0.2 dBi; Plot AveGain(FH V)= 0.0dBi @0.90200 Gtz Plot PeakGain(H-Pol): 0.2 dBi; Plot PeakGain(V-Pol): -8.1dBi (@ Freg: 0.90200 Gz

A f
%‘\‘ﬁ
"/

7
5
S,
& s
=%

2

§ :‘
4
O
N
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.6 dBi; Plot PeakGain(V-Pol): 0.5dBi @ Freq;: 0.90200 GHz Plot PeakGain(H-Pol): -7.2 dBi; Plot PeakGain(V-Pol): -0.4dBi @ Freq: 0.90200 GHz
P Xpol

Plot Peak Gain(FHV)= 0.7 dBi; Plot AveGain(HHV)=0.0dBi @0.91000 Gz Plot Peak Gain(FHV)= 1.3 dBi; Plot AveGain(HH+V)= 0.0dBi @0.91000 Gz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEV)= 0.7 dBi; Plot AveGain(FH V)= 0.0dBi @0.91000 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): -7.7dBi (@ Freg; 0.91000 Gtz

Page 3 of 7
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.4 dBi; Plot PeakGain(V-Pol): 0.9dBi @ Freq;: 0.91000 GHz Plot PeakGain(H-Pol): 6.9 dBi; Plot PeakGain(V-Pol): 0.1dBi @ Freq;: 0.91000 GHz
P Xpol

Plot Peak Gain(FF+V)= 0.6 dBi; Plot AvgGain(FFV)=0.0dBi @0.92000 Giz Plot Peak Gain(FF+V)= 1.5 dBi; Plot AveGain(FF-V)= 0.0dBi @0.92000 Giz

Far-field Patterns of H-Pol & V-Pol @ Phi=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(H+V)= 0.9 dBi; Plot AvgGain(HV)=0.0dBi @0.92000 GHz Plot PezkGain(H-Pol): 0.0 dBi; Plot PeakGain(V-Pol): -7.2dBi @ Fre: 0.92000 Gz

Page 4 of 7
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.2 dBi; Plot PeakGain(V-Pol): 1.1dBi @ Freq;: 0.92000 GHz Plot PeakGain(H-Pol): 6.8 dBi; Plot PeakGain(V-Pol): 0.4dBi (@ Freq;: 0.92000 GHz
P Xpol

Plot Peak Gain(FF+V)=0.5 dBi; Plot AvgGain(FFV)=0.0dBi @0.92800 Giz Plot Peak Gain(FF+V)= 1.5 dBi; Plot AveGain(FF-V)= 0.0dBi @0.92800 Giz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEFV)= 0.9 dBi; Plot AveGain(FH V)= 0.0dBi @0.92800 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): -7.0dBi (@ Freq: 0.92800 Gz

Page 5 of 7
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www.whavu.com Hsin Chu City, Taiwan
Far-field Pa f H-

- WHAYU INDUSTRIAL CO., LTD.
\\ ® eal No. 326 Sec 2. Kung Tao 5 Road,

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut) field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGain(H-Pol): 6.3 dBi; Plot PeakGain(V-Pol): 1.0dBi (@ Freq;: 0.92800 GHz Plot PeakGain(H-Pol): 6.8 dBi; Plot PeakGain(V-Pol): 0.4dBi (@ Freq;: 0.92800 GHz
P Xpol

Plot Peak Gain(FF+V)=0.7 dBi; Plot AvgGain(FFV)=0.0dBi @0.93000 Giz Plot Peak Gain(FF+V)= 1.6 dBi; Plot AveGain(FF-V)= 0.0dBi @0.93000 Giz

Far-field Patterns of H-Pol & V-Pol @ Ph=0 deg/(X-Z Plane-Cut)
Plot Peak Gain(FEFV)= 1.1 dBi; Plot AveGain(FH V)= 0.0dBi @0.93000 Gz Plot PeakGain(H-Pol): 0.1 dBi; Plot PeakGain(V-Pol): 4.9dBi (@ Freg: 0.93000 Gtz

Page 6 of 7
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A\\o carlr

Far-field Patterns of H-Pol & V-Pol @ Phi=90 deg/(Y-Z Plane-Cut)
Plot PeakGain(H-Pol): -6.0 dBi; Plot PeakGain(V-Pol): 1.2dBi (@ Freq: 0.93000 Gtz

_xpo|_

WHAYU INDUSTRIAL CO., LTD.
No. 326 Sec 2. Kung Tao 5 Road,

www.whavu.com Hsin Chu City, Taiwan
Far-field Patterns of H-Pol & V-Pol @ Theta=90 deg/(X-Y Plane-Cut)
Plot PeakGein(H-Pol): 6.6 dBi; Plot PeakGain(V-Pol): 0.6dBi @ Freg: 0.93000 GHz

2._.Test Value

X-Z plane(Phi=0)

Y-Z plane(Phi=90)

X-Y plane(Theta=90)

Gain-3D (H+V)

Frequency(MHz) Efficiency (%)
dBi
Peak Gain (H+V) Peak Gain (H+V) Peak Gain (H+V)
900 0.8 1 0.4 1.3 62
902 0.8 0.9 0.2 1.2 61
910 0.7 1.3 0.7 1.5 66
920 0.6 1.5 0.9 1.5 68
928 0.5 1.5 0.9 1.5 68
930 0.7 1.6 1.1 1.6 71
Page 7 of 7
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DESCRIPTION : Internal LoRA 920 HMz antenna A'ssy

FOXCONN PART. No. : ANTP2M6-CZZ61-EH
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2.PCB DRAWING
3.PACKAGING SPECIFICATION
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X_01 The evaluated report of 920MHz antenna 2018/07/25
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S11 measurements were taken with
Agilent N5230C Network Analyzer.

Foxconn 3D Chamber Fest Compatibility OTA Capability in Foxconn

'ANTENNA TEST ITEM |

Capability 01 0TA
p 2 Active §
_ | — TRP TS
Passive Measurement L "': Ll - I @ﬂj
f
1 1 1
Rclurn Loss lsollllon \ S\\R BT &
l GSM CDMA lwcnw\ WLAN CDMA WCDMA
2D/3D Efficiency Circular 1 | ] P e
Radiation Antenna Gain Polarization TRP TIS | ': 8 E E
Pattern Pnramﬂen
A < i b Erele :
THEHEH AR ‘eai%% HHHARE
@ HHHHEEHEEEE AHHHEHHBHEE
3 3 . 2 §-—..080m3mtﬂ 8 € 2 900 L]
) , : - | « Test type include * FS, HL, HR, HHL, HHR.

SR O S UM DD ISR PECONGSIRIARL NSO OTA test function had certificated by TAF in 2011 Q4.
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Coordination System

Antenna Measurement Coordination (In Chamber)
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Parameter RoOLA

Frequency (MHZ2z) 920MHz
Antenna Type Dipole
Return Loss (dB) =-10
Efficiency (%) =60
Peak Gain (dBi) =2
|mpedance 50 ohms
Cable Length 170mm
Cable O.D 1.13mm LL Cable
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I 544 LogM 5.000dB/ 0.00dB [Trace Max On] ‘
25.00 1: |620.000000 MHz_ ]15.823 dB
2: 915.000000 MHz = {14.057 dB
20,00 *3:/925.000000 MHz {16756 dB
15.00
10.00
5.00
0.00
_‘_-_*_‘_‘_hhh_"\u\
-5.00 — |
\ /
-10.00
-20.00
-25.00
1 >Ch1: Start 800.000 MHz — Stop 1.00000 GHz
Gain Table
Frequency (MHz) 915 920 925
Efficiency (dB) -1.99 -1.88 -1.74
Efficiency (%) 63.19 64.88 67.03
Peak Gain(dBi) 1.14 1.31 1.591

3D Radiation Pattern
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X @ XY Plane
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