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RF Antenna Assembly

Specification

1. Electrical Properties: ~ With housing/With Cable loss(Ant-2/Ant-3)

1.1 Frequency Range........................ 24~25,5.15~5.825 GHz

1.2 Impedance ..............c.c.ooeiial. 50Q2 Nominal

L3 VSWR .o 1.92 : 1 Max.

1.4 Return Loss......coooevviiiiiniiin, 10 dB Min.

1.5 Radiation .........c.cooveviiiiiininini. Omni-directional

1.6 Peak Gain.........c.coooviiiiiiniini. 2.4 ~2.5GHz < 3.52dBi
5.15~5.825GHz < 4.66dBi

1.7 Cable LoSS.....ccevvvieiiiiiiieeine, 0.88dB Max. @2.4 ~2.5GHz
1.25dB Max. @5.15~5.825GHz

1.8 Polarization............c.cooevineinina.n. Linear

19 Cable.........oviiiiiiiii 1.13 Coaxial Cable

1.10 Connector..........coevevuiiinininnn. [I-PEX MHF Connector

2. Physical Properties :

2.1 Operating Temp. ............ccoevenen.n. -10°C ~+60°C
2.2 Storage Temp. .......coeveverininnnnns. -10°C ~+70°C
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Revised History

MN.gear

Released Date Version Record
2025/01/08 V1.00 1st released
2025/01/09 V1.01 Use part number 100-40082206-AZ PCB for testing.
2025/01/20 V1.02 Modify antenna length

WHA YU INDUSTRIAL CO., LTD., All Rights Res




Specification

MN.gear

Requirements of Antenna Design

RF Function Number of ANT | Frequency Band

WiFi 2/5G 2400-2500(MHz) / 5150-5825(MHz)

Requirements of Measurement

Test Item Specification

Return loss > 10dB

Isolation 2G>20dB ; 5G>30dB
Peak gain NA

Efficiency > 60 %

Radiation pattern Scale: +10 ~ -40dBi, Angle step size: 5 degree

WHAYU INDUSTRIAL CO., LTD.,AllR gnts Reserved



Antenna Dimension and Placement
b 3
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Ant-2
(787-510178-A)

ANT Type Size (L*W*H*T) Cable Length (mm) Cable Type
Ant.2 PCB PIFA (L)42mm*(W)12.5mm*(T)0.6mm 232mm
Ant.3 PCB PIFA (L)42mm*(W)12.5mm*(T)0.6mm

IPEX (1.13 Gray)
232mm IPEX(1.13 Gray)
WHA YU INDUSTRIAL CO., LTD., All Rights Reserved




Test Setup for S-parameter Measurement A\\.gear

s 17k ke

Network Keysight E5063A MY54706080
Analyzer

RF Cable with I-PEX

Antenna conn! Network Analyzer
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Return Loss

Ant-2

E5063A Network Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

Resize

Dump

Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 S22 swr 1.000 / ref 1.000 [F2]
>1 2.4000000 GHz 7453 0 -T-3009 o 50.978 pF 1100 =7 5.3000000 Gz 1.1062
2 2.4500000 GHZ 54.591.0 5.0726.0 329.52 pH 10,00 | 2 2.4500000 GHz 1.1399
3 2.5000000.GHz 67.426 0 -2.0253 0. 31.433 pF g 3 2.5000000 GHz 1.3547
4 5.1500000 GHz 52.014 0 -23.594 0 “1.3098 pF 4 5,1500000 GHz 1.5845
5 5.5000000 GHz 52.9 -2.8430 0 10.178 pF 9.000 |5 55000000 GHz 1.0835
6 5.8500000 GHz 4 448 0 2.6039 pF & ooo | © 08500000 GHz 1.2568
7.000
6.000
5.000
4,000
3.000
2.000
e A A A 1.000p
pIE 522 Log Mag 10.00 dB/ ref 0.000 dB [F2]
50.00 =13 2000000 Grz 125.951 @B
40.00 | 2 2-4500000 GHz -23.693 d8
: 3 2.5000000 GHz -16.442 dB
4 5.1500000 GHz -12.912 dB
30.00 |5 55000000 GHz =27.941 dB |
6 5.8300000 GHz -18.878 dB
20.00 ! I
10.00

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved

2025-01-08 10:43
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Return LosSS
Ant-3

E5063A Network Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

Resize

N
O L R
L b i

5000000 GHz 34,183
- 8500000 GHz . Foets]

ooy

Trl 522 smith (R+jx) Scale 1.000 U [FZ]

.4000000 GHz L6920
-4500000 GHz 50.283'a0 21,322
. 5000000.GHz - B6.650 0 -524.37

.1500000 GHz 33.402 0 -8.
z 8

=

8247 0

9630 0
2979 0 3.4873
360 1

0

~_

P Py
pIE 522 Log Mag 10.00 dB/ ref 0.000 dB [F2]

pH
nH
pE
pF
pF
pF

Tr2 S22 SwR 1.

11.00

10.00

9.000

8.000

7.000

6. 000

3. 000

4.000

3. 000

2.000

1.000p

oo0 / ref 1.000 [F2]
>1 2.4000000 GHZz 1.5938
2 2.4500000 GHz| 1.5252
3 2.5000000 eHz 1.7331
4 5.1500000 GHz 1.5803
5 5.5000000 GHZ 1.5351
6 [5.8500000 GHz| 1.2737

Dump
Screen Image...

30-00 5 7500000 Gz
2 2.4500000 GHz

40.00 3375000000 GHz
4 5,1500000 GHz

30.00 |5 55000000 GHZ
6 5.8500000 GHz

20.00 !

10.00

0.000

-12.
13.
1T,
L
=13
-18.

806
639
430
961
512
389

~10.00 _ﬂﬁhxk“\;ﬁﬂﬂ/f“""%_F"_H_’_%Fﬂ’____f%hFHJF_Hﬁ%““‘"_““%%«\,~u;=:

-20.00 153
-30.00
-40.00
-50.00 —

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved
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Isolation
Ant-2 to Ant-3

E5063A Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mhar/Analysis 3 Instr State Resize
|) 521 Log Mag 10.00 dB/ Ref -20.00 dB [FZ]
30.00
>1 2.4000000 GHz -36.521 dB
2 2.4500000 GHz -35.372 dB
3 2.5000000 GHz -35.206 dB
4 5.1500000 GHz -54.076 dB
20.00 |—5—55000000 GHz =33.917 dE]
6 5.B500000 GHz -39.052 dB

Dump
een Image...

2025-01-08 10:52

© WHA YU INDUSTRIAL CO., LTD., All Righ'ts RS 1V (. s —
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Test Setup for Radiation Pattern Measurement MN.gear

*SATIMO SG-24L Multi-Probe Antenna
Measurement System
*Angle between probes: 15°
*Frequency range: 400 MHz — 8.5 GHz
Chamber Room Size: 5m L x 5m W x 5m H
«Software: Wave Studio

Chamber | Brand | Model __|Location |

Taiwan

SATIMO SATIMO SG-24 HsinChu

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved
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Test Setup for Radiation Pattern Measurement

Device orientation & measurement setup in the chamber

MN.gear
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2D Radiation Pattern Results
Ant-2 (2G)

MN.gear

© WHA YU INDUSTRIAL CO_, LTD., All Rights Reserved
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2D Radiation Pattern Results
Ant-2 (5G)

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved
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2D Radiation Pattern Results
Ant-3 (2G)
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2D Radiation Pattern Results

Ant-3 (5G)

MN.gear
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Results Summary

Return Loss

Frequency(MHz) Ant.2 (dB) Ant.3 (dB)

2400
2450
2500
5150
5500
5850

25
2]
16
12
27
18

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved

12
13
11
12
13
18
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Results Summary

Isolation

Frequency(MHz) T?Rtrﬁ 3

2400
2450
2500
5150
5500
5850

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved

37
35
35
54
34
39

Unit: dB

MN.gear



Results Summary MN.gear

3D Peak gain & Efficiency

Frequency
(MHz) Peak Gain Efficiency Peak Gain Efficiency

(dBi) (%) (dBi) (%)
2400 2.55 65 2.60 61
2450 2.75 65 3.52 65
2500 2.40 62 2.85 62
5150 3.91 65 3.88 65
5500 4.66 67 4.00 66

5850 3.46 62 3.72 62

WHAYU INDUSTRIAL CO., LTD.,AllR gnts Reserved
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