FOR
PCB Antenna

ISSUED TO
ShenzZhen HuiJiazhi Technology Co., Ltd

Room 1403, Building 3, COFCO Business Park, Liuxian 2nd Road,
Bao'an District, ShenZhen, China

(2{loJe]gl\ ol EC1950331-902
SOAM\ElgcH PCB Antenna
Il [IMNETN [ ANT-2.4G-2
RIEIEIGEE HIZ
ICEESICUl el IEEE149-1979
WENnIIgE Gain: 2.54 (dBi)
Efficiency: 70%

ICSPENE May 23, 2019
DEICROECIICE May 29, 2019

NOTE: This test report of test results only related to the testing samples, which can be duplicated completely for the legal use with the approval
of the applicant; it shall not be reproduced except in full, without the written approval of Shenzhen BALUN Technology Co., Ltd. Any objections
should be raised within thirty days from the date of issue. To validate the report, please visit BALUN website.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong, P. R. China 518055
TEL: +86-755-66850100, FAX: +86-755-61824271

www.baluntek.com



Report No.: EC1950331-902

Revision History

Version Issue Date Revisions
Rev. 01 May 29, 2019 Initial Issue

TABLE OF CONTENTS

1  Administrative Data (GENERAL INFORMATION) .....uuuuuiiiiiiiiiiiiiiiiiii s 3
1.1 Identification of the Testing Laboratory........ccccooo oo 3
1.2 Identification of the Responsible Testing LOCAtION .........ccoiiieiiiiiiiiicc e 3
1.3 Laboratory CONAITION ......coeviiiiiiiiiiiiieee e 3
N ] o 11 o =P PPPTP PR 3

2  PRODUCT INFORMATION ...ttt ettt ettt e ettt e e e e et e e e e et e e e ettt e e e eet e e e eatnaeaeasnaaaaaaees 4
% R Y o T o] o= Va1 il [} (0] ¢ 4 7=\ 1] o FAA PSSP PPPTTSTRR 4
2.2 ManUfaCTUIer INFOMMALION ... ....eiiiiieieei ettt ettt ettt ettt e e et e e e e e e e e e e e e e e e e e e e aaaa s 4
P B = Tod (o) o VA 101 (0] 11 0 F= Vi o] o EO PP PPPPPPPPPPPPPPPP 4
2.4  General Description for Equipment under TeSt (EUT) ...cooeiiiiiiiiiiii e 4
2.5  ANCIlAarY EQUIDIMENT.....cooiiiiiiiiiieieeiee ettt 4
2.6 TeChniCal INTOIMALION ......uuiiiiiii ittt e e e e et e e e e et eeaee s 4

3 SUMMARY OF TEST RESULTS ..ottt e et a ettt e e et e e e et e e e e et e e e eebnnnans 5
3.l TESE STANAAITS.....eeiiiiiiiiie et e et e e e e et e e e e e 5
T =TS BV =T o T USRS 5
IR T =TS U Tot =T v= U 1 YU EUPPPPOTPTRRR 5

4  GENERAL TEST CONFIGURATIONS ... ittt e et e e eat e e e et e e e e e e e e eannn s 6
N =T o3 To 11T o TP ST U PPPPPPPPPPON 6
4.2 TSt EQUIPIMIEINT LIST. .. etttiitiiiiiiitiiiititttee e 6
T I =S Y = (U] PP 6

ANNEX A TEST RESULT Sttt ettt e e et et e e e e et e e et et e e eetba e e eeeban e eeeereenns 7
Al GaIN AN EFfICIEINCY ..o 7
A.2  VSWR and INPUL IMPEAANCE .......uviiiiii e e e e e e e e e e e e e e e e e e e s aaaaans 8

ANNEX B RADIATION PATTERN ..ottt e et e e et e e e e et e e e e eea s 9

ANNEX C  TEST SETUPR PHOTO ... ittt e e e ettt e e e e e e e abbb s 12

ANNEX D EUT PHOTO .ottt e et e e et et e e et et e e et et e e e e eta e e e eat e aaeabennns 14



Report No.: EC1950331-902

1 Administrative Data (GENERAL INFORMATION)

1.1 Identification of the Testing Laboratory

Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

+86 755 6685 0100

1.2 ldentification of the Responsible Testing Location

Shenzhen BALUN Technology Co., Ltd.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

The laboratory is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6791.

The laboratory is a testing organization accredited by China Metrology
Accreditation (CMA). The accreditation certificate number is
2017192290Z.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

1.3 Laboratory Condition

19°C to 25°C

45% to 55%

100 kPa to 102 kPa

1.4 Announce

(1) The test report reference to the report template version v2.2.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

(3) The testreport is invalid if there is any evidence and/or falsification.

(4) The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

(5) This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Shenzhen HuidJiazhi Technology Co., Ltd

Bao'an District, ShenZhen, China

Room 1403, Building 3, COFCO Business Park, Liuxian 2nd Road,

18825827134

(+86) 0755-86307651

hj20@sz-huijia.com

2.2 Manufacturer Information

N/A

N/A

2.3 Factory Information

N/A

N/A

2.4 General Description for Equipment under Test (EUT)

PCB Antenna

ANT-2.4G-2

PCB Antenna

17.5mm * 5mm

Vertical

2.5 Ancillary Equipment

Note: Not applicable.

2.6 Technical Information

2400MHz ~ 2500MHz

2494MHz, 2496MHz, 2498MHz, 2500MHz

2400MHz, 2402MHz, 2404MHz, 2406MHz, 2408MHz, 2410MHz,
2412MHz, 2414MHz, 2416MHz, 2418MHz, 2420MHz, 2422MHz,
2424MHz, 2426MHz, 2428MHz, 2430MHz, 2432MHz, 2434MHz,
2436MHz, 2438MHz, 2440MHz, 2441MHz, 2442MHz, 2444MHz,
2446MHz, 2448MHz, 2450MHz, 2452MHz, 2454MHz, 2456MHz,
2458MHz, 2460MHz, 2462MHz, 2464MHz, 2466MHz, 2468MHz,
2470MHz, 2472MHz, 2474MHz, 2476MHz, 2478MHz, 2480MHz,
2482MHz, 2484MHz, 2486MHz, 2488MHz, 2490MHz, 2492MHz,

4114



3 SUMMARY OF TEST RESULTS

3.1 Test Standards

1 IEEE149-1979

|IEEE Standard Test Procedures for Antennas

Report No.: EC1950331-902

3.2 Test Verdict

ANNEXA.1 Gain and Efficiency -
ANNEXA.2 VSWR --
ANNEX B Radiation Pattern -

3.3 Test Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of Uncertainty in

Measurement" (GUM) published by I1SO.

VSWR(S11)

+0.2

Gain

+0.5dB
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Condition

Normal

Temperature,
Normal Voltage
(NTNV)

100 to 102 19to 25 N/A 4510 55

4.2 Test Equipment List

Vector Network .
Agilent E5071C | MY46103472 | 2019.02.28 | 2020.02.27
Analyzer
SG24 Multi-probe
1101855-
Antenna Measurement SATIMO SG24-L 0001 2018.06.22 | 2020.06.21
System

4.3 Test Setup

Control

Vector network
analyser
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ANNEX A TEST RESULTS

A.1 Gain and Efficiency

2400MHz 2.11 67
2402MHz 2.25 67
2404MHz 2.37 67
2406MHz 2.49 67
2408MHz 2.54 67
2410MHz 2.53 68
2412MHz 242 68
2414MHz 2.50 68
2416MHz 2.47 68
2418MHz 251 69
2420MHz 2.43 69
2422MHz 2.35 69
2424MHz 2.37 69
2426MHz 2.28 70
2428MHz 2.27 70
2430MHz 2.27 69
2432MHz 2.28 69
2434MHz 2.25 69
2436MHz 2.20 69
2438MHz 2.15 68
2440MHz 2.10 68
2442MHz 2.07 68
2444MHz 2.03 68
2446MHz 1.99 67
2448MHz 1.98 68
2450MHz 2.00 68
2452MHz 2.00 68
2454MHz 2.01 68
2456MHz 2.00 67
2458MHz 2.05 68
2460MHz 2.09 67
2462MHz 211 67
2464MHz 2.15 66
2466MHz 2.14 66
2468MHz 2.15 65
2470MHz 2.15 65
2472MHz 2.14 64
2474MHz 2.12 64
2476MHz 2.10 63
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2478MHz 2.02 63
2480MHz 1.94 62
2482MHz 1.88 61
2484MHz 1.79 61
2486MHz 1.65 60
2488MHz 1.53 59
2490MHz 1.45 59
2492MHz 1.36 58
2494MHz 1.25 58
2496MHz 1.19 57
2498MHz 1.17 57
2500MHz 1.14 57
A.2 VSWR
Frequency VSWR
2402MHz 1.42
2441MHz 1.27
2480MHz 211

E5071C Network Analyzer
z i

alysis 5 Instr State

Log Mag

Phase

Group Delay

Smith

Palar

Lin Mag

Imaginary

Expand
Phase

Positive
Phase

Return

7 ‘

|1 5tart 2 GHz Stop 3 GHz [dad !

2019-05-23 14:03/
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ANNEX B RADIATION PATTERN

B.1 3D Pattern
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B.2 1D Radiation Pattern

B2.1 PHI=0

Legend

——2400 00(H2)
———2402 000M2)
———2404 000MHz)

——2418 00(MH]

——2432.00(MH)
—— 2434 00

270dag

S0deg

——— 2445 00(M#]

———2462.00(M#-)

———2465 00

———2478 00(MH]

———2482 00(MH)

180deg

B2.2 PHI=90

Legend

——2400 000Hz)
——2402 00(Mz)
———2404 000MHz)

———2432 000
— —2434 000

-_ S0deg

— 2445 00(MF)

——— 2450 00MHz)
—— 2452 00(MHz)

———2455.00(MH2)
———2458 00(MH2)

———2462 00(MHz)

———2455 00(MH2)

———2478 00(MH]

——— 2462 00(Mr]
180deg

B2.3 THET,

Legend

——2400 00(H2)
———2402 000M2)
2404 000MHz)

——— 2418 00(MH

———2432 000V
——— 2434 00(MH)

270deg

S0deg

— - — 2445 00(M#H]

——— 2450 00(MHz)
———2452 00(MHz)

———2462.00(MH)

———2465 00(MHz)

———2478 00(MH)

——— 2462 00(M]

180deg
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ANNEX C TEST SETUP PHOTO

12/14



Report No.: EC1950331-902

13/14



Report No.: EC1950331-902

ANNEX D EUT PHOTO

Antenna

fe 17.5 2|

3 HAr: mm

unit

0.75 0.75

--END OF REPORT--
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