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1 Document Description

This document is used for the project team to evaluate antenna performance.The passive

test part can be provided in the simulation stage or simulation test stage, and the active test part

should provide the whole machine.

2 Test Purpose

Confirm antenna requirements, specify test system and test items, and comprehensively

evaluate the match between antenna design and product to ensure the performance of RF link.

3 Basic Description

3.1 Test environment description

Project

Configuration

Laboratory name

Renfeng Antenna factory laboratory,

Testing Software

XH-IOE test system, Figure 2

Chamber
Specification

24-probe near field OTA test system based on
SATIMO,6m*3m*3m,600MHz-8GHz

Test Instrument

the network analyzer(E5071C),Figure 3

Relative
coordinates

H-Plane: XY Plane, El-plane: XZ Plane, E2-plane: YZ Plane,Figure 2

*Directly connecting an instrument to a PC with LAN may require a special LAN Crossover Cable.

Some instruments, and multiple instrument installations, require interface hardware, such as a GPIB PC
plug-in card, PCle interface, USB to GPIB converter, LAN/GPIB gateway, or LAN router. Some examples

are shown below.

L/ PCle Interface
| 3 I2

LAN

x| GPIB __ Router by |nstruments
Card

LAN/GPIB
Gateway

.

GPIB Instruments

L

=

=i

LAN Instruments

J

Note: To use remote interfaces connected to
a remote PC server, configure and run the
remote 10 server software. For more
information, see Using the Remote 10 Server
Software in the Agilent |0 Libraries Suite
online help.

Figure 1 Device connection diagram
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Figure 2 Relative coordinate
H-Plane: XY Plane, El-plane: XZPlane, E2-plane: YZPlane

s ACTIVE CH/TRACE
r‘ 1
s RESPONSE NS, s NAVIGATION B, /S

CICIC I
CICICIC
CIEICIC

100 kHz - 8.5 GHz
Network Analyzer

00000 GHT
33230000 Ga ce.n &
33330000 anz 81,552 08

Figure 3 Network Analyzer

Equipment Manufacture Model Number | Serial Number Calibrated until
Network Analyzer AGILENT E5071C MY41440323 2023/12/06
Chamber XH Wave Studio RFYQ091 2023/12/06
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3.2 Basic description of the antenna to be tested

I

f

Mark Details Serial number
ANT1 2.4G 2dBi 1.37 red wire, length 75mm-+IPEX UO0T01S039N01804
ANT2 2.4G 2dBi 1.37 gray wire, length 295mm+IPEX UOOT01S039N01809
ANT3 5G 2dBi 1.37 black wire, length 75mm+IPEX UOOT01S039N01809
ANT4 5G 2dBi 1.37white wire,length 125mm+IPEX UO0T01S039N01806
ANT5 5G 2dBi 1.37yellow wire,length170mm-+IPEX UO0T01S039N01807
ANT6 2.4G 2dBi 1.37gray wire, length 85mm-+IPEX UOOT01S039N01810
ANT7 5G 2dBi 1.37black wire, length 285mm-+IPEX UOOT01S039N01810
ANTS8 2.4G 2dBi 1.37blue wire,length185mm-+IPEX UO0T01S039N01805

3.3 UT Antenna
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Figure4 ANTIsketch map
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Figure5 ANT2&ANT3sketch map
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Figure6 ANT4sketch map
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Figure7 ANTS5sketch map
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Figure9 ANTS8sketch map
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3.4 Test Procedure

1.0pen the passive test software §

2.5wing the antenna under test to the center of the turntable, and align the phase center of the antenna

with the laser center, as shown in the figure below:

Figure 10. ANT1 is placed in the center of the turntable during testing
3.After closing the screen door, enter the start frequency point and end frequency point on the software

interface to start the test. After the test is completed, save the data file XXX.txt.

TEM TEST FOR PASSIVE  va270 7 -0 X
POSITION SETTING MEASUREMENT INFORMATION
WAL, MAGNITUDE VS THETA
e POLARH
) POLARV

MEASUREMENT SETTING SN — T

TEST MODE Sample 7 ; N

TEST NAME Measurement1

SAMPLE TYPE Segment

SAMPLE DENSITY Bl

<

START FREQUENCY R

=
x
W

=
p
W

STOP FREQUENCY Eliih]

STEP

0 MHz

POINTS

Figurell Software test interface

4.0pen the software TemRadioDP and test file Import: click Project(P) in the menu bar =>Import;

5.After the calculation is completed, the software interface automatically generates 2D/3D graph, gain,

efficiency and other parameters;
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. TemRadicDP — (| »®

Project(P} & Help(H)

Frequency:

2280

HIBUD (12

Data:

Etotal

Rotation:

fonatotzzq [TH

Figurel2 Viewing the software calculation results

Params #
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4.Network Analyzer Results

4.1 2.4G WIFI Antenna

4.1.1 Frequency ,VSWR and Return Loss(S11)

(requirement:2400-2500MHz,511<-10,VSWR<1.92)

3 E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimuus 4 Mkr/Analysis 5 Instr State

M
(=)

Log Mag

Phase

Group Delay

Smith

Polar

Lin Mag

Real

Imaginary

Expand
Phase

Positive
Phase

Retrm

|1 Start 600 MHz IFBW 70 kHz Stop 6 GHz

Figure 13 ANT1(2.4G) Return Loss and VSWR

8 £5071C Network Analyzer AE]
1 Active ChfTrace  ZResponse 3 5timulus 4 Mkrfanalysis S Instr State

Frint

Abort Printing

Printer Setp...

Multiport Test Set |
Satup :

Misc Setup |

T
[ O

Firmmware
Revision

Service Menu |

Help

Return

|1 start 2 GHz IFBW 70 kHz
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3 E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimuus 4 Mkr/Analysis 5 Instr State

Print

Abort Printing

Printer Setp...

_ Inyertlmage

Ima

Multiport Test Set
Satup '
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Figure 15 ANT6(2.4G) Return Loss and VSWR

1 dctive ChiTrace 2 Response 3 Stimulus 4 Mhe/Analysis - 5 Instr State

Print

Abort Printing
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Figurel6 ANT8(2.4G) Return Loss and VSWR
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4.1.2 2.4G Antennas Isolation

(requirement:2400-2500MHz,Isolation<-20)

31 E5071C Network Analyzer EE
1 Active ChiTrace 2 Response 3 Stimulus 4 Mir/Analysis 5 Instr State
» F2]

Abort Printing

Printer Setup,

Multiport Test Set |
Setup )

Misc Setup |

Backlight
| ON
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Revision

Service Menu |

Help

Return

[1 Start 2 GHz TFEIA 70 kHz
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Abort Printing
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Backlight
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Revision

Service Menu |

Help

Return

|1 Start 2 GHz IFEW 70 kHz Stop 6 GHz

Figurel8 Isolation between ANT1 and ANT6
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31 E5071C Network Analyzer EE
1 Active ChiTrace 2 Response 3 Stimulus 4 Mir/Analysis 5 Instr State
» [ / Ref Q 2

Abort Printing

Printer Setup,

Multiport Test Set

Setup
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Backlight
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Help

Return
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Figurel9lsolation between ANT1 and ANTS8

51 E5071C Network Analyzer M
1 Active ChiTrace 2 Response 3 Stimulus 4 Mir/Analysis 5 Instr State
» Log Mag / Q [F21
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Figure20 Isolation between ANT2 and ANT6

3 E5071C Network Analyzer
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Figure21 Isolation between ANT2 and ANT8
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31 E5071C Network Analyzer CE
1 Active ChiTrace 2 Response 3 Stimulus 4 Mir/Analysis 5 Instr State

» i Lo 1 5 [F2]

Frint

Abort Printing
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Figure22 Isolation between ANT6 and ANT8

4.2 5G WIFI Antenna

4.2.1 Frequency ,VSWR and Return Loss(S11)

(requirement:5150-5850MHz,511<-10,VSWR<1.92)

3 E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mke/Analysis 5 Instr State
TE 5% [F2]

Print

Abart Printing
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Figure 23 ANT3(5G) Return Loss and VSWR
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3 E5071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimuus 4 Mkr/Analysis 5 Instr State
Trl s11

Print
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Figure 24 ANT4(5G) Return Loss and VSWR
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Figure 25 ANT5(5G) Return Loss and VSWR
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31 £5071C Network Analyzer EEE
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Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F2]
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Figure26 ANT7(5G) Return Loss and VSWR

4.2.2 5G Antennas Isolation

(requirement:5150-5850MHz,Isolation<-20)
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31 E5071C Network Analyzer EE
1 Active ChiTrace 2 Response 3 Stimulus 4 Mir/Analysis 5 Instr State
» [: / ref de [F2]

Abort Printing

Printer Setup,

_ Invertlmage
| oN

Multiport Test Sef
Setp

Misc Setup |

Backlight
| ON

Firmurare
Revision

Service Menu |

Help

Return

[1 Start 2 GHz TFEIA 70 kHz

Figure27 Isolation between ANT3 and ANT4
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Figure28 Isolation between ANT3 and ANT5
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Figure29 Isolation between ANT3 and ANT7
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31 E5071C Network Analyzer EE
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Figure30 Isolation between ANT4and ANT5
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Figure31 Isolation between ANT4and ANT7
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Figure32 Isolation between ANT5 and ANT7
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5.Passive Test Results

5.1 2.45GHz Radiation pattern test results

ANT1 ANT2 ANT6

ANT8

Figure33 2.4G 3D far-field pattern

-16-
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5.2 2.4G Gain and Efficiency

Mark Frequency(MHz) Peak gain(dBi) Efficiency(%)
2400 2 66.75
ANT1 2450 2 72.09
2500 2 66.53
2400 2 65.41
ANT2 2450 2 70.95
2500 2 71.80
2400 2 65.16
ANT6 2450 2 66.57
2500 2 71.66
2400 2 70.95
ANTS8 2450 2 67.30
2500 2 73.12

Note:

(i)  If transmit signals are correlated, then
Directional gain = 10 log[(10“/ + 109 + ... + 10°¥"")? /N .1] dBi [Note the “20”s in
the denominator of each exponent and the square of the sum of terms; the object is to
combine the signal levels coherently.]

-19-
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5.3 5.5GHz Radiation pattern test results

ANT3 ANT4 ANTS

ANT7

Figure34 5G 3D far-field pattern

-20-
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5.4 5G Gain and Efficiency

Mark Frequency(MHz) Peak gain(dBi) Efficiency(%)
5150 2 65.09
ANT3 5500 2 69.30
5850 2 65.61
5150 2 68.23
ANT4 5500 2 74.30
5850 2 71.61
5150 2 68.71
ANTH 5500 2 75.86
5850 2 66.68
5150 2 65.42
ANT7 5500 2 66.99
5850 2 71.45

Note:

(i)  If transmit signals are correlated, then
Directional gain = 10 log[(10%/ " + 1072 + ... + 10°¥")? /N \x1] dBi [Note the “20”s in
the denominator of each exponent and the square of the sum of terms; the object is to
combine the signal levels coherently.]
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