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Revision History
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2022/05/27 V1.02 Improvement of antenna Isolation efficiency
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Specification

Requirements of Antenna Design

RF Function Number of ANT | Frequency Band

2G/5G 2400 ~ 2500 MHz & 5050~5825 MHz
5G 1 5050 ~ 5825 MHz
6G 4 5925 ~ 7125 MHz

Requirements of Measurement

Test Item Specification

Return Loss > 10dB

Isolation > 25dB

Peak gain DB:2.4GHz<3.5dBi /5GHz: <4 dBi ;
5 GHz: <3.5 dBi; 6 GHz: <3.5 dBi

Efficiency N/A

Radiation pattern Scale: +10 ~ 40dBi, Angle step size: 2 degree
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Antenna Placement & Solution

Cable Loss

ANT# 2G(dB) 5G(dB) 6G(dB) Cablelength(mm)

2/5G1 0.89 1.41 1.55 287
6G2 0.49 0.77 0.85 158
5G3 0.64 1.00 1.11 205
6G4 0.14 0.22 0.24 44
6G5S 0.14 0.22 0.24 45

2/5G6 0.14 0.22 0.24 45
6G7 0.45 0.71 0.78 145

2/5G8 0.25 0.39 0.45 80
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Test Setup for S-parameter Measurement

Equipment | Brand | Model SN

Network Keysight E5071C MY46107744
Analyzer

WHA YU INDUSTRIAL CO,, LTD.

™ TEL:886-3-5714225 FAX: 886-3-5713853 / 5713006
A @ Website : www.whayu.com

E-mail : market@whayu.com



Return Loss Results

2/5G1 (2400MHz — 2500MHz ) (Criterion:>10dB)

1 ackive ChiTrace 2 Response 3 Stimulus 4 MerfAnalysis 5 Inskr State

Trl 522 Smith (R+7%) Scale 1.0000 [Fz] MIBH S22 SWR 1.000f Ref 1.000 [Fz]
1 Ell 1100 5 3nooo00 oRz  1.0487
2 S 10.00 |2 2.4500000 GHz  1.3357
3 7. 3 | z.c000000 GHz 1.57SE
4 g 2.000 |4 5,0500000 GHz 1.1070
5 4 § | 5.1500000 GHz 1.2113
& 4 F.000 |5 5. 3500000 GHz 1.1861
7 g 7 | 5.7zE0000 GH:  1.1071

=5 7 7000 Leo gIS0000 GHz 1.0937

&.000
5000
4000
3.000
2.000 g
™~ s e 1.000 M X
Tr3 522 Log Mag 10.00dE¢ Ref 0.0004E [Fz]
50.00 s hho000 GHz -32.539 dB
40.00 |2 Z.4500000 GHz -16.757 dE
3 2.5000000 SHz -12.951 dE
30.00 |4 5.0500000 GHz -25.588 dE
L £.1c00000 SHz -20.394 dE
20,00 g5, 3500000 GHz -21.405 dB
10,00 | 7 5.7250000 GHz -26.272 dB
. *8  T.EZE0000 GHz -26.953 dE
0,000 M

-10.00
-20.00
-30,00
-40.,00
-50.00 = P

1 |Start 2 GHz IFBI 70 kHz Stop 8.5 GHz [0

Ready
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Return Loss Results

6G2 (5925MHz — 7125MHz ) (Criterion:>10dB)

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mekrfanalysis S Inske Skate

Trl 522 Smith (R+3%) Scale 1.000U0 [Fz] Trz S22 SWR 1.000¢ Ref 1.000 [Fz]
1 oo 1100 = g7eo000 oAz 1.61%
2 oo 10.00 |2 B.12B80000 GHz  1.0448
3 oo £.3280000 GHz  1.241%
4 oo 2,000 5. 5250000 GHz  1.2023
g oo G.72E0000 GHz  1.2521
& oo &.000 L92E0000 GHz 1.5182
=7 m - 1280000 GHz  1.0181
7 .000
& . 000
g . 000
4,000
3.000
Z.000 ;
Attt s 1.000 4
pIE 522 Log Mag 10,0046/ Ref 0.00048 [Fz]
5000~ Fsenn00 GHz -12.567 dB
40,00 |2 @.1Z250000 GHz -33.330 4B
3 §,3250000 GHz -19.351 4B
30.00 |4 &.5250000 GHz -20. 740 dB
£ &.7250000 GHz -19.021 4B
20,00 g g, 9750000 GHz -13.732 dB
10.oo |F7 71250000 GHz -41.#14 dB
0.000 M
-10.00
-20.00
-30.00
-40.00
-50.00 P Y
1 |Start 2 GHz IFBM 710 kHz Stop 8.5 GHz [0

Ready
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Return Loss Results

5G3 (5050MHz — 5825MHz ) (Criterion:>10dB)

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mekrfanalysis S Inske Skate

Trl 522 Smith (R+3%) Scale 1.000U0 [Fz] PIGE 522 SWR 1.000f Ref 1.000 [Fz]
1 1 1100 > 300000 GAz  §.091
2 2 10.00 | 2 2.4500000 GHr  5.76e3
3 & 3 2.5000000 GHz &.6953
4 1 2,000 |4 50500000 GHz - 1.2ddd
g Z E | B.1E00000 GHz  1.3857
& 7 .000 | 5.3500000 GHz 1.2803
7 1 7, G,F2E0000 GHz 1.492%

=3 1 7000 Re GHz  1.3377

& . 000
g . 000
4,000
3.000
Z.000
. T 1.000 M
Tr? 522 Log Mag 10.00dE/ Ref 0.0004E [F2]
5000 G000 GHz -3.5009 dB
40,00 |2 2.4E500000 GHz -3.0432 dE
3 2.5000000 GHz -2.6143 dB
30.00 |4 5.0500000 GHz -15. 262 dB
£ £.1500000 GHz -1&.157 dB
20,00 g5, 3500000 GHz -19.07% dB
10.o0 |7 57250000 GHz -14.086 dB
. *% §.8250000 GHz -15.807 dE
0.000 M

-10.00
-20.00
-30.00
-40.00
-£0.00

1 |Start 2 GHz IFBM 710 kHz Stop 8.5 GHz [0

Ready
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Return Loss Results

6G4 (5925MHz — 7125MHz ) (Criterion:>10dB)

1 Ackive ChiTrace 2 Response 3 Skimulus 4 Mkrfdnalysis 5 Instr State

Trl 522 Smith (R+3jx) Scale 1.0000 [Fz] Trz 522 SWR 1.0007 Ref 1.000 [Fz]
1 5.9z25000 no4 1100 = 3=sno00
2 &.1250080 noz 10.00 |2
3 5.3250 noz 3
4 §.5 nooa 2,000 |4
5 &, oo g
& & oo .000 g
=7 P Q & 7000 -7
& . 000
& .00
4,000
2,000
Z.000
P, 1.000 p
pIE S22 Log Mag 10.00dB/ Ref 0.0004E [F2]
50.00 = FrEnn00 GHz -14.391 dB
40,00 |2 @.1ZEOOO0 GHz -15.943 dE
3 §.3250000 GHz -21.125 dB
20.00 |4 &.52E0000 GHz -25.713 dB
E G.7250000 GHz -16.526 dB
20,00 g @, 9750000 GHz -13. 310 dB
1000 |#F 71250000 GHz -10.506 dB
0.000
-10.00
-20.00
-30.00
-40.00
-50.00 P i
1 |Start 2 GHz IFBM 70 kHz Stop 8.5 GH: [T

Ready
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Return Loss Results

6G5 (5925MHz — 7125MHz ) (Criterion:>10dB)

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mekrfanalysis S Inske Skate

Trl 522 Smith (R+3%) Scale 1.000U0 [Fz] Trz S22 SWR 1.000¢ Ref 1.000 [Fz]
1 5.9250000 o1 1100
2 &.1250 P o T 10.00 |2
3 8.3z BE.554 ooz E
4 §.5Z50000 GHz FOLETD 0 oo 2,000 |4
B B.FZ 135 1) o1 g
5 5 n 1 S.000 [
=7 FRLES000 no3 — -
& . 000
g . 000
=
4,000
3.000
Z.000
P, 1.000 p
pIE 522 Log Mag 10.00dE/ Ref 0.000dE8 [F2]
5000 F5eon00 GHz -26.803 dB
40,00 |2 @.1Z50000 GHz -30.474 dE
3 §.3250000 GHz -20.010 4B
30.00 |4 &.5250000 GHz -15.23% dB
E  &.7250000 GHz -14.020 4B
20,00 g5, 9250000 GHz -17. 200 dB
10.oo |F7 71250000 GHz -22.515 dB
0.000 M
-10.00
-20.00
-30.00
-40.00
-50.00 P
1 |Start 2 GHz IFBM 710 kHz Stop 8.5 GHz [0

Ready
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Return Loss Results

2/5G6 (2400MHz — 2500MHz ) (Criterion:>10dB)

1 Ackive ChiTrace 2 Response 3 Skimulus 4 Mkrfdnalysis 5 Instr State

Trl 522 Smith (R+7%) Scale 1.0000 [Fz] PGB 522 SWR 1.000/ Ref 1.000 [Fz]
1 0o 100 ¥ 3nooo00 Gz 1.504%
2 oo 1n.00 |12 B.4E00000 GHz  1.2443
3 0o 3 | p.qoo0000 GHz  1.3023
4 0o 2,000 |4 E.0500000 GHz o 1.2FL7
5 0o § [5.1500000 GHz 1.2623
& oo S.000 e |5 3E00000 GHz 1.1261
7 VI 7 |c.7hcooon GHz  1.116S
=5 mo: #.000 g.Ekooo00 GHz  1.1834

5.000
g.000
4,000
3.000
z.000
e e 1,000 p
Tr3 522 Log Mag 10.00dE¢ Ref 0.00048 [F2]
50.00 > hho000 GHz -10.0135 dB
40.00 |2 Z.4500000 GHz -19.231 dE
3 2.5000000 SHz -17.569 dE
30.00 |4 5.0500000 GHz -15. 446 dE
L £.1500000 SHz -15.716 dE
20,00 g5, 2800000 GHz -2, 540 dB
10.00 |7 57250000 GHz -25.166 dB
. *§  GT.EZLO000 GHz -21.51% dE
0,000 M o

- 3
10,00 a
-20.00
B 4t
30,00 2l
-40.,00
-50.00 poon P

1 |Start 2 GHz IFBM 70 kHz Stop 8.5 GH: [T

Ready
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Return Loss Results

6G7 (5925MHz — 7125MHz ) (Criterion:>10dB)

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mekrfanalysis S Inske Skate

Trl 522 Smith (R+3%) Scale 1.000U0 [Fz] Trz S22 SWR 1.000¢ Ref 1.000 [Fz]
1 : 1100 e s7eo000 oAz 1.18%
2 £ 10,00 |2 &.1280000 GHz  1.2837
3 : Jp G.3250000 GHz  1.1141
4 X 2,000 (|4} &.5250000 GHz 1.3046
g : G.72E0000 GHz  1.4253
& ! &.000 L92E0000 GHz 1.0884

=7 § L2E0000 GHz  1.18599

7000
&.000
S.000
4.000
2.000
2000

F

1.000 p
PIEE 522 Log Mag 10.004E/ Ref 0.000d48 [F2]

5000 = F5e0n00 GHz -21.50% dB
40,00 |2 &.1250000 GHz -15.115 dE
3 6.3250000 GHz -25.357 dE
0.00 |4 6.52E0000 GHz -17.575 dE
E 5.7250000 GHz -15.121 dE
20,00 g5, 9250000 GHz -27.47% dB
1o.00 |#F 741250000 GHz -22.128 dB
0.000 M
-10.00
-20.00
-30.00
-40.00
-50.00 P
1 |Start 2 GHz IFBM 710 kHz Stop 8.5 GHz [

Ready
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Return Loss Results

2/5G8 (2400MHz — 2500MHz ) (Criterion:>10dB)

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mekrfanalysis S Inske Skate

Trl 522 Smith (R+3%) Scale 1.000U0 [Fz] PIGE 522 SWR 1.000f Ref 1.000 [Fz]
1 2.4000000 . ] 1100 > 300000 GAz  1.3077
2 x 10.00 | 2 2500000 GHr  1.17&S
3 kS 3 z|EO0O000 GHz  1.6793
4 4 2,000 |4 ERQS00000 GHz - 1.0793
g £ E | GBRLAEO0000 GHz  1.1425
& 1 F.000 b e 3500000 GHz 1.1319
7 kS 7 2E0000 SHz  1.17%%
=3 3 7000 He ZE0000 GHz  1.z20L6
& . 000
g . 000
4,000
3.000
Z.000
z
. =y 1.000 W 4
Tr? 522 Log Mag 10.00dE/ Ref 0.0004E [F2]
5000 G000 GHz -17.520 dB
40,00 |2 2.4E500000 GHz -21.838 dE
3 2.5000000 GHz -11.925 dB
30.00 |4 5.0500000 GHz -28.375 dB
£ 5.1500000 GHz -23.543 4B
20,00 g5, 3500000 GHz -24.173 dB
10.o0 |7 57250000 GHz -21.667 dB
. *%  §.8250000 GHz -20.7&6 dE
0.000 M o
-10.00 g 3
-20.00
-30.00 z rs 7
-40.00 4
-50.00 pcoon Py
1 |Start 2 GHz IFBM 710 kHz Stop 8.5 GHz [0

Ready
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Isolation Results

2/5G1-6G2~2/5G1-2/5G8 (Criterion:>25 dB)

Isolation

0.00

-10.00

-20.00
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Isolation Results

6G2-5G3~6G2-2/5G8(Criterion:>25 dB)

Isolation
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Isolation Results

5G3-6G4~5G3-2/5G8 (Criterion:>25 dB)

Isolation
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Isolation Results

6G4-6G5~6G4-2/5G8 (Criterion:>25 dB)

Isolation
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Isolation Results

6G5-2/5G6~6G7-2/5G8 (Criterion:>25dB)

Isolation
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2D Radiation Pattern Results

2/5G1

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

6G2

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

5G3

-Z (180)




2D Radiation Pattern Results

6G4

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

6G5

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

2/5G6

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

6G7

-Z (180) -Z (180) -X (180)
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2D Radiation Pattern Results

2/5G8

-Z (180) -Z (180) -X (180)
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Results Summary

Return LOSS (Criterion: >10dB)

Frequency (MHz) 2/5G6 2/5G8
2400 MHz 32.5 - 10.1 17.5
2450 MHz 16.7 - 19.2 21.8
2500 MHz 12.9 . 17.6 11.9
5050 MHz 25.8 19.2 18.4 283 k
5150 MHz 20.3 16.1 18.7 23.5
5350 MHz 21.4 19.0 24.5 24.1 :
5725 MHz 26.2 14.0 25.1 21.6 \\;
5825 MHz 26.9 16.8 21.5 20.7

L
WHA YU INDUSTRIAL CO.,,
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Results Summary

Return LOSS (Criterion: >10dB)

5925 MHz 12.5 14.3 26.8 21.5

6125 MHz S 15.9 30.4 18.1

6325 MHz 19.3 21.1 20.0 25.3

6525 MHz 20.7 28.7 15.2 17.5 3

6725 MHz 19.0 16.5 14.0 15.1 \*

6925 MHz 13.7 13.3 17.2 27.4 »

7125 MHz 41.4 10.9 22.9 22.1 ¥y

WHA YU INDUSTRIAL CO.,,
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Results Summary

Isolation (Criterion: >25dB)
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Results Summary

Isolation (Criterion: >25dB)
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Results Summary

Isolation (Criterion: >25dB)
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Results Summary

Isolation (Criterion: >25dB)
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Results Summary

Isolation (Criterion: >25dB)
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Results Summary

Peak gain & Efficiency — 2/5G1(ANT1)

Frequency (MHz) Peak Gain (dBi) | Efficiency (%)

2400 MHz 3.3 70

2450 MHz 2.9 71

2500 MHz 3.2 73

5050 MHz 3.5 70 R

5150 MHz 3.8 2 - :

5350 MHz 3.7 71 £ N _

5725 MHz 3.9 71 » >

5825 MHz 3.9 72 ~y
S,

WHA YU INDUSTRIAL CO,, LTD.
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Results Summary

Peak gain & Efficiency — 6G2(ANT2)

Frequency (MHz) Peak Gain (dBi) | Efficiency (%)
5925 MHz 3.3 72
6125 MHz 3.4 76
6325 MHz 3.2 74 X
6525 MHz 3.4 75 “ %%
N
6725 MHz SR 72 L 3
6925 MHz 3.4 71
7125 MHz 3.3 73 ~
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Results Summary

Peak gain & Efficiency — 5G3(ANT3)

Frequency (MHz) Peak Gain (dBi) | Efficiency (%)
5050 MHz EhS 76
5150 MHz 3.4 77
5350 MHz 3.5 76 ~y
5725 MHz 3.2 74 2\ "
- k%& |
5825 MHz 3.4 76 N b \‘ .
~%a
Ty
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Results Summary

Peak gain & Efficiency — 6G4(ANT4)

Frequency (MHz) Peak Gain (dBi) Efficiency (%)
5925 MHz 3.3 81
6125 MHz 3.3 82
6325 MHz 3.3 83 !
6525 MHz 3.3 81 “ %%
o
6725 MHz 3.2 81 ,‘5 7 3
6925 MHz 3.4 82
7125 MHz 3.4 81 \{;“'f
Ty
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Results Summary

Peak gain & Efficiency — 6G5(ANT5)

Frequency (MHz) Peak Gain (dBi) Efficiency (%)
5925 MHz 3.3 80
6125 MHz 34 81
6325 MHz 3.3 83 !
6525 MHz 3.4 81 “ %%
o
6725 MHz 3.2 82 ,‘5 7 3
6925 MHz 3.3 81
7125 MHz 3.4 81 \{;“'f
Ty
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Results Summary

Peak gain & Efficiency — 2/5G6(ANT6)

Frequency (MHz) Peak Gain (dBi) | Efficiency (%)
2400 MHz &3 78
2450 MHz 3.4 77
2500 MHz 3.4 76 X
5050 MHz 3.8 78 “ %%
N
5150 MHz 3.6 77 L :
5350 MHz 3.9 79
5725 MHz 3.9 78 ~
-‘;_fli
5825 MHz 3.7 77
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Results Summary

Peak gain & Efficiency — 6G7(ANT7)

Frequency (MHz) Peak Gain (dBi) Efficiency (%)
5925 MHz 3.3 76
6125 MHz 34 77
6325 MHz 3.4 78 X
6525 MHz 3.3 77 “ %%
o
6725 MHz 3.4 76 ,‘5 7 :
6925 MHz 3.4 79
7125 MHz 3.3 78 f;’f
Ty
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Results Summary

Peak gain & Efficiency — 2/5G8(ANT8)

Frequency (MHz) Peak Gain (dBi) | Efficiency (%)
2400 MHz 3.2 80
2450 MHz 2.7 82
2500 MHz 2.2 81 X
5050 MHz 3.8 83 “ %%
N
5150 MHz 3.8 81 L 3
5350 MHz 3.4 82
5725 MHz 3.9 81 ~
-‘;_fli
5825 MHz 3.9 82
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