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Specification

Requirements of Antenna Design

m Number of ANT | Frequency Band m

2400 ~ 2500 MHz & 5050~5825 MHz
6G 4 5925 ~ 7125 MHz

Requirements of Measurement

Test Iltem Specification m

Return Loss >10dB

Isolation > 25dB

Peak gain 2.4 GHz: <3.5 dBi(dual band) ; 5 GHz: <4 dBi(dual band);
6 GHz: <3.5 dBi(single band)

Efficiency N/A

Radiation pattern Scale: +10 ~ 40dBi, Angle step size: 2 degree

‘\\'gear ﬁ?ﬂﬁu F::mmgmm; 5723600



Antenna Placement & Solution

Cable Loss

ANT# 2G(dB) 5G(dB) 6G(dB) Cable length(mm)

DB1 0.73 1.12 - 293
DB2  0.55 0.88 - 220
DB3  0.47 0.74 - 186
DB4  0.13 0.20 - 51

6G5 - - 0.79 147
6G6 - - 0.45 83
6G7 - - 0.38 60
6G8 - - 1.15 213

WHA YU INDUSTRIAL COQ., LTD.
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Test Setup for S-parameter Measurement

Network Keysight E5063A

MY54705934
Analyzer

Calibration date: 2022.07.04
Calibration due date: 2024.07.04

RF Cable with I-PEX
Antenna

Network Analyzer
conn.

ST E—————————-—----..
WHA YU INDUSTRIAL CO., LTD.
No. 326, Sec. 2, Gongdao 5th Rd., 8
‘\\.geal" Hsinchu City 300043, Taiwan
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Test Setup for Radiation Pattern
M easurem ent *SATIMO SG-24L Multi-Probe Antenna Measurement System

*Angle between probes: 15°
*Frequency range: 400 MHz — 8.5 GHz

Chamber Room Size: 5SmLx5mW x5mH
Software: Wave Studio

*Calibration date: 2023.04.28
«Calibration due date: 2024.05.28

Chamber Information

Up(+Z)

Right(+X)

WHA YU INDUSTRIAL CO., LTD.
No. 326, Sec. 2, Gongdao 5th Rd.,

A\\ogear' Hsinchu City 300043, Taiwan 23
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Test Setup for S-parameter Measurement

Step 1

Configure the Network Analyzer

Turn on the network analyzer
Perform initialization
Setting the appropriate frequency range

and measurement parameters.

Step 4

Connect the Antenna

Properly connect the antenna to the test
port of the network analyzer.

Ensure a secure connection and use
suitable adapters and cables to minimize

signal loss.

Step 2
Calibrate the Network

Before starting the test, calibrate to
eliminate the inherent response of the test
system.

Perform full open, full short, and full load
calibration, as well as calibration of the

reference plane.

Step 5

Perform the Test

Begin the S-parameter test of the antenna.

This will measure the reflection and
transmission characteristics of the

antenna within the selected frequency

range.

Step 3

Set the Test Parameters

Set the desired test parameters on the
network analyzer. This typically includes
selecting the desired S-parameter type
(e.g., S11, S21, etc.), frequency range,

and power level.

Step 6

Record the Results

Once the test is completed, record the
measurement results. These results are
usually presented in the form of graphs
or tables for further analysis and

comparison.

M.gear
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Test Setup for Radiation Pattern Measurement

Step 1

Fix the whole antenna unit on the pole in

the center of the anechoic chamber.

Step 4

Open SG 241 the antenna measurement
system, can observe the selected
frequency, selected angle of the system

real-time testing.

Step 2

The whole antenna unit is connected with
the coaxial line at the transmitter end of

the microwave anechoic chamber.

Step 5

After testing, Wave Studio can carry on

near and far field date conversion.

Step 3

Close the microwave anechoic chamber
door, so that the external signal can not
enter the anechoic chamber interior, and

then start testing.



Return Loss Results

DB1 (2400MHz — 2500MHz; 5050MHz — 5825MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State
Trl 522 smith {(R+jX) Scale 1.000 u [F2] Tr2 522 SwWr 1.000 / rRef 1.000 [F2]

>1  2.4000000 GHz .28 0 45 14.518 pF .90 =135 7600000 cnz 1.7876
2 2.4500000 GH .445! : 1.0368 nH 10.00 | 2 2.4500000 GHz 1.5343
3 2.5000000 : . 92 186.16 pH : 3 2.5000000 GHz 1.3288
4 5,0500000 13 6 : 0%3.8576 pF 4 5,0500000 GHz 1.2685
5 5.1500000 GH 22.068 pF 9.000 |—5—5.1500000 GHz —1.0894
& 5.3500000 GHz & 2550 127371 pF 6 5.3500000 GHz 1.4137
7 5.7250000 2 .9603 pF 8.000 |75, GHz 1.1932
8 5.8230000/¢ ] - 93.572 pH & [ GHz| 1.1031

6.000

5.000

4,000

3,000

Y PR LAY
TR RN, 1.000p P Pl

Al e
piEEE] S22 Log Mag 10.00 dB/ ref 0.000 de [F2 smo]

20.00 35 4000000 cAz Ji1.038 dB
40.00 |2 2-4500000 GHz -13.691 ds |
: 3 2.5000000 GHz -15.969 dB
4 5.0500000 GHz -19.036 de
30.00 |5 5/1500000 GHz -28.103 dB
6 5.3500000 GHz -15.778 dB
20.00 |7 5.7250000 GHz -20.936 d&
8 5.8250000 GHz -25.958 dB
10.00 ! ! !
0.000 ! ! !
el P
-10.00 E/ File Dialog...
-20.00 L
-30.00
-40.00
-50.00 e

Meas 2023-04-25 11:00
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Return Loss Results

DB2 (2400MHz — 2500MHz; 5050MHz — 5825MHz )

ES063A Metwork Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State Resize
Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 522 SwWr 1.000 / rRef 1.000 [F2]
>1  2.4000000 GHz 263.93 pH 11.90 =135 7600000 Gnz 1.1731
2 2.4500000 GHZ 50.031 0 ; 4.9954 pF 10.00 | 2 2-4500000 GHz| 1.2968 | | | Print
3 2.5000000 32.62 10.545 pF : 3 2.5000000 GHz 1.5709
4 5.0500000 g5 08.43 pH 4 5.0500000 GHz 1.2980
5 5.1500000 6O : 3 5439 pF 9.000 |—5—5.71500000 GHz —1.5088
6 5.3500000 47 . DBz . 245.92 pH 6 5.3500000 GHz 1.4284
7 5.7250000 GHz 29T % 258.41 pH 8.000 |7 5.7250000 6Hz —1.2932
8 5.8230000 @K ) i 28 pr 8 5.8250000 GHz 1.2801
7.000 ] ] | 1 | ]
6.000
5.000
4,000
3.000 )“\/rz
2.000 +f | | | | | | vf\
P TR RN, 1.000p ; 4
il 522 Log Mag 10.00 dB/ Ref 0.000 dB [F2 Smo]
3000 =375 3000000 Gnz —Z1.028 dB
40.00 |2 2-4500000 GHz -17.901 ds |
: 3 2.5000000 GHz -13.255 dB
4 5.0500000 GHz -17.569 de
30.00 |5 5,1500000 GHz -14.015 dB |
6 5.3500000 GHz -14.767 de
20.00 |7 5.7250000 GHz -17.847 dB |
8 5.8250000 GHz -18.156 dB
10.00 ! !
0.000> 1 1 1 1 1 1 1 1 1 ‘
-10.00
1
-20.00 Mg
2
-30.00
-40.00
-50.00 e
T2 i 3

3-04-25 11:06
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Return Loss Results

DB3 (2400MHz — 2500MHz; 5050MHz — 5825MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State

Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 522 SwWr 1.000 / rRef 1.000 [F2]
>1  2.4000000 694.63 pH .90 =15 7600000 cnz 1.5046
2 2.4500000 i : 990. 56 pH 10,00 | 2 2.4500000 GHz| 1.4946
3 2.5000000 1.2372 nH : 3 2.5000000 GHz 1.4713
4 5,05000 94.61 pH 4 5,0500000 GHz 1.1693
5 5.1500 T 6246 pF 9.000 |—5—5,1500000 GHz —1.1767
6 5.3500000 54 AN . 3.8857 pF 6 5.3500000 GHz 1.2478
Fs alig i 409. 39 pH 8.000 |7 —5.7250000 GHz —1.3747
8 5.8230000 A8 g 1744 84 pH & 5.8250000 GHz 1.4333
6.000
5.000
4,000
3,000
2.000 ! ! ! ’ !
&~ 2o, 1-090’% ﬂ
piEEE] S22 Log Mag 10.00 dB/ ref 0.000 de [F2 smo]
3000 =35 3000000 GAz —13.780 dB
40.00 |2 2.4500000 GHz -14.007 ds |
: 3 2.5000000 GHz -15.304 dB
4 5.0500000 GHz -21.329 dB
30.00 |5 5.1500000 GHz =22.751 OB |
6 5.3500000 GHz -19.286 dB
20.00 |7 5,7250000 GHz -16.085 d&
8 5.8250000 GHz -15.078 dB
10.00 ! !
0. 000 |
1
-10.00 W
-20.00 L . _ . W
. 6
-30.00 ! ! ! ! 475 | !
-40.00
-50.00 e

3-04-25 11:09
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Return Loss Results

DB4 (2400MHz — 2500MHz; 5050MHz — 5825MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace

2 Response

3 Stimulus

4 Mkr/Analysis 5 Instr State

Trl 522 smith (R+jX) Scale 1.000 u [F2]

Tr2 522 swr 1.000 / ref 1.000 [F2]

=1 .2, 1100 =5 7600000 ez 1.3365
2. 2. 1000 | 2 2:4500000 GHz 1.4364
3 2 : 31 2.5000000 GHz 1.6607
4 5, 4 5.0500000 GHz 1.1175
5 5, 9.000 | 5571500000 GHz —1.1593
B 5 6 5.3500000 GHz 1.3434
7 8.000 |7 —5,7250000 GHz —1,.6026
8: 5: & 5.8250000 GHz 1.5827
6.000
5.000
4,000
3.000 !
2.000 ! | | Al | | /'/J-\ |
_— = 1.000& \‘ﬁgﬁ sl
»iiEE] 522 Log Mag 10.00 dB/ Ref 0.000 dB [F2 smo] )
20.90 35 4000000 cRz Ji5.833 dB
40.00 | 2 2.4500000 GHz -14.794 dB
: 3 2.5000000 GHz -11.995 dB
4 5.0500000 GHz -25.392 dB
30.00 |5 5,1500000 GHz —22.515 dB
6 5.3500000 GHz -16.829 dB
20.00 |7 5.7250000 GHz -12.686 dB
& 5.8250000 GHz -12.836 dB
10.00 ! !
0. 000 P
-10.00 \éki
-20.00 55
-30.00
-40.00
-50.00 o

Meas 2023-04-2511:11
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Return Loss Results

6G5 (5925MHz - 7125MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State

Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 522 SwWr 1.000 / rRef 1.000 [F2]
1 5.9250000 GHz 0 2.8539 pF Lty .2578
2 6.1250000 G 0 11.316 pF 10:60 |2 1.1947 |
3 6.3250000 : 8.9892 pE : El .0579
4 6.52500 61,0 2.6015 pF 4 .2742
5 6.7250 s 02CR, . 10.070 pF 9.000 |5 . 3683
6 6.925 i N .48 pH 6 .2663
i Gl 7 . 7482 0\4834681 pH 8.000 |>7 1.1065
7.000
6.000
5.000
4,000
3.000
2.000 | | | | | | = |
1.000) W

FAVAVAVAVAVAY
piEEE] S22 Log Mag 10.00 dB/ ref 0.000 de [F2 smo]

30.90 555550000 cRz 18,861 dB
40.00 |2 6-1250000 GHz -21.273 ds |
: 3 6. 3250000 GHz —30.942 dB
4 6,5250000 GHz —18.527 dB
30.00 |5 57250000 GHZ -16.423 dB |
6 6.9250000 GHz -18.590 dB
20.00 [>7—7:1250000 GHz —25.870 dB
10.00
0.000
-10.00 File Dialog...
-20.00
-30.00
-40.00
~50.00 ! i

WHA YU INDUSTRIAL CO,, LTD.
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Return Loss Results

6G6 (5925MHz - 7125MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace

2 Response

3 Stimulus

4 Mkr/Analysis 5 Instr State

Sl ke
o

Trl 522 smith (R+jX) Scale 1.000 u [F2]

50

5.0639

10. 589

- 0440

50.00

FAVAVAVAVAVAY
piEEE] S22 Log Mag 10.00 dB/ ref 0.000 de [F2 smo]

Tr2 522 swr 1.000 / ref 1.000 [F2]

e -3989
10.00 -3¢ 11742
9.000 |-5—¢: 317
6 6. 12643
8.000 |57 7. 655
7.000
6.000
5.000
4,000
3.000
2.000 S S S
1.000p W

40.00
30. 00
20.00
10.00
0. 000

-10.00

U o

5. 9250000
6.1250000
6. 3250000
6.
6
6
7

5250000

- 7250000
. 9250000
1250000

GHZ
GHZ
GHz
GHZ
GHZ
GHZ
GHZ

7.
2.
=21,
J1%.
=1
-18.
=22

462
932

519
322
621
149

872

-20.00
-30.00

-40.00

-50.00

MN.gea
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Return Loss Results

6G7 (5925MHz - 7125MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State

Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 522 SwWr 1.000 / rRef 1.000 [F2]
1. 5 1100 =% 5750000 oz 1.2309
2 6 10:00 |2 1250000 GHz 1.0629
16 : 3 6.3250000 o 1.3462
4 6 4 6.5250000 GH 1.4668
5 6 9.000 |—5—6,7250000 GHE —1.4672
6 6 6 6.9250000 GHE 1.5023
sl 8.000 |>7—7.1250000 GHI —1.8012
7.000
6.000
5.000
4,000
3.000 ! !
7
2.000 | | | | | | | TN
ML

FAVAVAVAVAVAY
piEEE] S22 Log Mag 10.00 dB/ ref 0.000 de [F2 smo]

30.90 555550000 oAz S19.744 dB
40.00 |2 6-1250000 GHz -29.902 d& |
: 3 6. 3250000 GHz -16.571 dB
4 6,5250000 GHz —14.505 dB
30.00 |5 6.7250000 GHzZ -14.470 dB |
6 6.9250000 GHz -13.821 dB
20.00 [>7—7:1250000 GHz =10.959 dB
10.00
0.000
-10.00
-20.00
-30.00
-40.00
~50.00 ! i

Meas 2023-04-25 11:16
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Return Loss Results

6G8 (5925MHz - 7125MHz )

ES063A Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State
Trl 522 smith (R+jX) Scale 1.000 u [F2] Tr2 522 SWR

=

.000 / ref 1.000 [F2]

1 5 1,2432 k) 5.9250000 GHz] 1.7335
2 6 — 6.1250000 GHz 1.1935
3 6 : 6.3250000 GHz 1.1195
4 6 . 5250000 GHz| 1.2793
5 6 9.000 7250000 GHz —1.0963
6 6 GHz| 1.2850
ol 8.000 |> GHz —1,2882
7.000
6.000
5,000
4,000
3,000
Wz
1.000p ]

|

FAVAVAVAVAVLY §
il 522 Log Mag 10.00 dB/ Ref 0.000 dB [F2 Smo]

20.90 555550000 oAz Ji1.367 dB
40.00 |2 6.1250000 GHz -21.348 ds |
: 3 6.3250000 GHz -24.690 dB
4  6.5250000 GHz —18.182 dB
30.00 |5 6.7250000 GHZ -25.727 dB |
6 6.9250000 GHz -18.368 ds
20.00 [>7—7:1250000 GHz =18:159 dB
10.00
0.000> 1 1 1 1 1 1 1 1 1 ‘
-10.00
-20.00
-30.00
-40.00
-50.00

3-04-25 11:17
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Isolation Results

DB1

DB1 to All

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00

Frequency(GHz)

—DB1toDB2 —DB1toDB3 —DB1ltoDB4 —DB1to 6G5
—DB1 to 6G6 —DB1to6G7 —DBlto6G8 -—spec(DB)
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Isolation Results

DB2

DB2 to All

0.00
10.00
20.00
30.00 ' ~
40.00
50.00 o o
60.00
70.00
20.00
90.00

2 3 4 5 6 7 8
Frequency(GHz)

—DB2to DB3 —DB2toDB4 —DB2to6G5 —DB2 to6G6
~—DB2 to 6G7 —DB2to6G8 —spec(DB)
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Isolation Results

DB3
DB3 to All
0.00
10.00
20.00 ; =
40.00 ST TVO7SS Vs 7 N
50.00 S —
60.00 ;
70.00
80.00
90.00
2 3 4 5 6 7 8
Frequency(GHz)
—DB3 to DB4 —DB3 to 6G5 —DB3 to 6G6
—DB3 to 6G7 —DB3 to 6G8 —spec(DB)
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Isolation Results

DB4
DB4 to All
0.00
10.00
20.00 ; ! —
30.00 | ! m.&\_‘
50.00 \_,J\ U/ ~ \"}du Y vv'fﬂuhv % j‘“\Jﬂ‘\,‘/’“\J
60.00 ~
70.00
80.00
90.00
2 3 4 5 6 7 8
Frequency(GHz)
—DB4 to 6G5 —DB4 to 6G6 —DB4 to 6G7
—DB4 to 6G8 —spec(DB)
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Isolation Results

WIFI 6E

WIFI 6E to All

0.00
10.00 I
20.00 |
30.00 ‘
40.00
50.00
60.00
70.00
80.00
90.00

Frequency(GHz)

—6G5to6G6 —6G5t06G7 —6G5t06G8 —6G6 to 6G7
—6G6to 6G8 —6G7to6G8 —spec(6G)
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2D Radiation Pattern Results

DB1 (2400 MHz)

Z (180)

2400 Mz

X (180)

2400 Mz
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2D Radiation Pattern Results

DB1 (2450 MHz)

-Z (180)

2450 MHz

-Z (180)

2450 MHz

-X (180)

2450 MHz

!
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2D Radiation Pattern Results

DB1 (2500 MHz)

-X (180)

2500 MHz

E-mail : marketi@whayu.com



2D Radiation Pattern Results

DB1 (5050 MHz)
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2D Radiation Pattern Results

DB1 (5150 MHz)

-Z (180) 5150 MHz zusm 5150 MHz X (180) 5150 MHz
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2D Radiation Pattern Results

DB1 (5350 MHz)

X (180) 5350 MHz
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2D Radiation Pattern Results

DB1 (5725 MHz)
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