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Purpose & Environment

T&W

Purpose
« Meet the electrical performance index ;

« Confirm the antenna scheme to meet the design requirements;

Environment

Test Condition:

» Network analyzer(Keysight E5071C):

Device NO.: E000910100017, Cal.Date:20240506—20250506)
» SATIMO microwave anechoic chamber(MVG SG-24)
Device NO.: MY46523716, Cal.Date:20240926—20250925)

« Passive measurement results are presented mock up
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Antenna Model

T&W

Ant9Ant10]1 Ant2 [Tl Ant3 |[ Ant6 | [ Ant5 ||
6G 6G 2 4G 5G 6G Il ANT1-2.4G 2.4-2.5GHz
il w27
ANT3-5G 5.15-5.85GHz
“ - ANT4-5G 5.15-5.85GHz
Antl R Antd Wi ANT8-5G 5.15-5.85GHz
2.4G ' lsc @A = W ANT5-6G 5.9-7.125GHz
ANT6-6G 5.9-7.125GHz
ANT9-6G 5.9-7.125GHz
ANT10-6G 5.9-7.125GHz
1 Lt : ANT2-2.4G 2.4-2.5GHz
BT
ANT7-2.4G 2.4-2.5GHz
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DUT Antenna
| T&W

Antenna manufacturer :
ShangHai Signal Plus Technology Co.,Ltd.

Antenna manufacturer’s address:
Room 603, Building 30, No. 69, Guging Road, Xuhui District,
Shanghai.




DUT Antenna

0,6
r
ANT1-2.4G : 95+/-2mm
r
Antenna dimension:EmP160-B-195(W)
(Remark: for White, the RF cable is 95mm)
: 0,6 @
TPECH A
N
ANT11-Dual N T
160+/-3mm -

16

Antenna dimension:EmP373-B-1160(R)
(Remark: for Red, the RF cable is 160mm)



DUT Antenna

0,6

r_ %
ANT3-5G
3
11l
9,8

o A — s

g L4

215+/-3mm

17.5

Antenna dimension:EmP262-B-1215(B)
(Remark: for Black, the RF cable is 215mm)

0,6 MHF 51
b / /@ .
2 <— ),
ANT4-5G h - 220+/-3mn |
A
|
FoF et i s m

Antenna dimension:,EmP262-B-1220(G)
(Remark: for Gray, the RF cable is 220mm)



DUT Antenna
T&W

[
MHF 77 [5]
3 / @ h
ANTS8-5G 135+/—2mm | .
A
|
,,,,, . 98|
Antenna dimension:EmP262-B-1135(Blue)
(Remark: for Blue, the RF cable is 135mm)
IPEKH
ANT5-6G N
ANT6-6G =— )
ANT9-6G S -
ANT10-6G

Antenna dimension:EmP609-B-1100(B)
(Remark: for Black, the RF cable is 200mm)



DUT Antenna
T&W

0,6

MEFF T

ANT2-2.4G | 8

I

Antenna dimension:EmP160-B-160(B)

(Remark: for Black, the RF cable is 60mm)
15

e BEEEE—

0,6
T r—/® W

ANT7-2.4G &

!

Antenna dimension:EmP160-B-170(R)
(Remark: for Red, the RF cable is 70mm)



Return Loss and Isolation

T&W

Measurement Condition

The network Analyzer
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Return loss and Isolation

S11-2.4G

3 E5071C Network Analyzer,
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Hold

10,00

Single

Continuous

Hald
All Channels

Continuovis
Disp Channels

Trigger Source
Internal

Trigger Event

On Sweep

Trigger Scope

All Charinel

Restart

Trigger

Ext Trig Input
MNegative Edge

Trigger Delay

0.0000 5

Stop 7.5 GHez [aed]

[1 Start 2 GHz

IFEW 70 kHz

RL. -19.4 -18.9
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Return loss and Isolation

S22-2.4G

Pl 522 Lo

Stop 7.5 GHz [E=d))
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Return loss and Isolation

-11.6 -13.8 -12.2
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Return loss and Isolation
T&W

S44-5G

|1 Start 2 GHz IFEW 70 kHz Stop 7.5 GHz [W=4 1

mmm

-11.3 -17.3 -17.0
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Return loss and Isolation

T&W
S55-6G

1 Active ChifTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Inskr State
PilEE 522 Log Mag 5. 000 ref 0.000dE [F1]

Recall State

Recall by
File Narme

Sawe Channel |

Recall Channel |

Save Type

State & Cal l

Channel/Trace

Disp Only

Save
Trace Data...

-15.00

Save SnP

Explorer

Return

[1 Start 2 GHz IFEW 70 kHe Stop 7.5 GHz (Rl

5912561656 |7.1256

RL. -14.0 -17.4 -14.5

401-05 11:05
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Return loss and Isolation

T&W

S66-6G

|1 |Start 2 GHz IFEW 70 kHz Stop 7.5 GHz @

mmm

-19.5 -23.7 -15.3
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Return loss and Isolation

T&W

S77-2.4G

[1 Start 2 GHz IFEW 70 kHe Stop 7.5 GHz [Ed)!

RL. -10.9 -12.6
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Return loss and Isolation

IFEW 70 kHz Stm?S.i-l.

Start 2 G

-15.1 -22.8 -13.8
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Return loss and Isolation

S99-6G

1 Start 2 IFEWW 70 kHz Stop 7.5 GHz [l

_mm

-11.6 -17.0 -15.2
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Return loss and Isolation

S1010-6G
Pila 522 Log |

IFEW 70 kHz Stop 7.5 GHz [Eed!

mmm

-17.7 -25.9 -18.6
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Return loss and Isolation

S1111- 2 4G&SG I

1 Start 2 GHz IFEW 70 kHz Stop 7.5 GHz =)

-13.6 -17.8 -18.2 -14.2 -19.1
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Return loss

Return loss

Frequency

2.4-2.5GHz 5.15-5.85GHz 5.9-7.125GHz
(GHz)

ANT1-2G - -
<-10dB
ANT2-2G - -

ANT3-5G - -
<-10dB
ANT4-5G - -

ANT5-6G -

<-10dB
ANTG6-6G - -

ANT7-2G <-10dB -

ANT8-5G - <-10dB >

ANT9-6G - -

<-10dB

ANT10-6G - -

ANT11-2G&5G <-10dB >
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Return loss and Isolation

Sn 756 [
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Return loss and Isolation

o0 7.5 Gt 1
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Return loss and Isolation

S3-10 S3-11
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Return loss and Isolation

S4-10 S4-11
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Return loss and Isolation

S5-10 S5-11
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Return loss and Isolation

S6-10

S6-11




Return loss and Isolation

S7-10 S7-11
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Return loss and Isolation
T&W

S8-n

S8-10 S8-11




Return loss and Isolation

S9-n

S9-10 S9-11

T&W
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Return loss and Isolation
T&W

S10-n

S10-11
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Isolation

T&W

|
Isolation
Frequency 2.4-2.5GHz 5.15-5.85GHz 5.9-7.125GHz
(GHz)
ANT1-2G - i
<-20dB

ANT2-2G - i
ANT3-5G -

<-20dB <-25dB
ANT4-5G -
ANT5-6G -

<-25dB <-20dB
ANT6-6G -
ANT7-2G <-20dB -
ANT8-5G : <-20dB A
ANT9-6G -

<-25dB <-20dB
ANT10-6G -

ANT11-2G&5G <-20dB )
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Radiation Pattern

Ant1-2.4G

A
Phi=90 Freq=2450MHz

— Etotal

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Antl11-2.4G

A )

N 7
Phi=90 Freq=2450MHz Theta=90 PRAq=2450MHz

— Etotal

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant11-5G
5 Z _______ : “ s

Phi=0 Fre)ﬂ=5500MHZ Phi=90 Freq"—'5500MHz Theta=90 I‘—)ég=5500MHz

— Etotal

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant3-5G
2= 7 B

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant4-5G

) A
Phi=0 ze4¥5500MHz Phi=90 Freg=5500MHz Theta=90 KEq=5500MHz

N

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant8-5G
2= 7 B

Phi=0 Freg=5500MHz

E1 (Phi=0)

E2 (Phi=90)
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®q=5500MHz




Radiation Pattern

Ant5-6G

E1 (Phi=0)

E2 (Phi=90)
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Theta=90 kreq=6525MHz




Radiation Pattern

Ant6-6G

Phi=0 Freg}:6525MHz Phi=90 Frej=6525MHz

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant9-6G
2R 7 EE

Phi=0 Fre;}=6525MHz Phi=90 Fre§=6525MHz Theta=90 Kpgg=6525MHz
2

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant10-6G

Phi=90 Fred6525MHz Theta=90 £ypq=6525MHz

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant2-2G
. zEE

E1 (Phi=0) E2 (Phi=90)
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Radiation Pattern

Ant7-2.4G

Phi=0 Fref2450MHz Phi=90 Frej=2450MHz
:

E1 (Phi=0) E2 (Phi=90)
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Gain & Efficiency
T&W

ANT1-2G

2G >70%
ANT11-2G&5G 2.45 3.32
ANT11-2G&5G 5.5 4.72
- 5.5 4.68

e ANT3-5G o
ANT4-5G 5.5 4.73
ANT8-5G 5.5 4.19
ANT5-6G 6.5 4.24

e ANTO6-6G 6.5 4.92 i
ANT9-6G 6.5 4.84
ANT10-6G 6.5 4.35
ANT2-2G 2.45 3.97

BT >65%
ANT7-2G 2.45 3.83
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Directional Gain

Used for FCC and CE certification

ANT1-2G 2.45
2G 2.45 1.78 4.78
ANT11-2G&5G -
ANT11-2G&5G 3.5
5G ANT3-5G e 1.14 6.91
ANT4-5G 5.5
ANT8-5G 5.5
ANT5-6G 6.5
ANT6-6G 6.5
6G 1.16 6.57
ANT9-6G 6.5
ANT10-6G 6.5

1. Correlated Directional Gain

Directional gain =10 |0g[(1OGl phi /20 4 1OG2 phi /20 4 o+ 1OGN phi /20)2 /NANT+(1OGl theta /20 4 lOGZ theta /20
+ .+ 1OGN theta/20)2 /NANT] dBi

2+ Uncorrelated Directional Gain

Dlrectlonal galn — 10 |Og[(1OGl phi /10 + 1OG2 phi /10 4+ L+ 1OGN phi /10) /NANT+(1OG:L theta /10 + 1OG2 theta /10

+ ...+ 100N thea/10) /N, T dBi
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Summary

T&W

+ Gain & Efficiency
The data on page 41 shows:

* Return loss
The data on page 17 shows:

®The WIEI 2.4G antenna's Return loss < -10dB: BThe WIFI 2.4G antenna’s Gain << 3.5dBi,Efficiency
®The WIFI 5G antenna's Return loss < -10dB; > 70%; , _ . -

®The WIFI 6G antenna’s Return loss < -10dB: BThe WIFI 5G antenna's Gain < 5.0dBi, Efficiency>
®The WIFI BT antenna's Return loss << -10dB. 65%; , _ _ .

. Isolation BMThe WIFI 6G antenna's Gain < 5.0dBi, Efficiency>
The data on page 28 shows: 65%; ‘ . e

®The Isolation between WIF| 2.4G antennas < - B The WIFI BT antenna‘s Gain << 4.0dBi,Efficiency>
20dB; 65%

®The Isolation between WIFI 5G antennas < - 20dB;
®The Isolation between WIFI 6G antennas < - 20dB;
®The Isolation between WIFI 5G &6G antennas < -
20dB;

®The Isolation between WIFI 2G &BT antennas < -
20dB;

Through the above data analysis, the single antenna can meet the performance
requirements.
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T&W

Thanks!




