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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: the network analyzer(E5071C) and SATIMO microwave
anechoic chamber

« Passive measurement results are presented
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DUT Antenna

T&W

NO. Frequency Polarization

2.4GHz-2.5GHz
ANTT |5 15GHzZ-5.85GHz

ANT2 5.15GHz-5.85GHz Linear
ANT3  [5.15GHz-5.85GHz| polarization

2.4GHz-2.5GHz
5.15GHz-5.85GHz

> page PROPRIETARY AND CONFIDENTIAL

ANT4




DUT Antenna

T&W

Antenna manufacturer :
Dongguan City Xinsheng Electronics Co.,Ltd,
Manufacturer address:

No.6 Village, Datanlang District, Dalingshan, Dongguan, Guangdong,
China.

Antenna product model :
EmP323h-B-1100(G) /EmP323g-B-170(W)
/EmP209-B-190(R)/EmP208-B-170(B)



DUT Antenna
T&W

ANT1

Antenna dimension:
(Remark: for EmP323h-B-1100(G) the RF cable is 100mm)
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DUT Antenna
T&W

ANT2

Antenna dimension:
(Remark: for EmP208-B-170(B),the RF cable is 70mm)
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DUT Antenna
T&W

ANT3

Antenna dimension:
(Remark: for EmP209-B-190(R) the RF cable is 90mm)
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DUT Antenna

ANT4
Antenna dimension:
(Remark: for EmP323g-B-170(W) the RF cable is 70mm)
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Return Loss and Isolation

T&W

Test Condition

The network Analyzer

11 page PROPRIETARY AND CONFIDENTIAL



Return Loss

ANT1

EH ES071C Network Analyzer

Trl =11 Log Mag 5.000dEs Ref C.000dE [F2] 211 =mith (R+jx) scale 1.0000 [F2]
15.00

1 2.4000000 GHz -12.186 dB 2.4000000 GHZ 482 0 ; 50 449,05 pH
10.00 2 2.5000000 GHz -11.%41 dBe 2, 5000000 G 42,957 0 =22.9 0 2.7758 pF
) 3 5.1500000 GHz -13.9%590 dB 5.1500000 7l.a7s 0 11.217 346,64 pH

5 000 >4 5.8500000 GHz -14.851 dB 5.85000 T 8,711 0 09,06 pH

0. 000
-5.000

-10.00

=15.00

-20.00

=25, 00

=30.00

Stop 6.5 GHz [aad)!
2001-01-24 02:07
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Return Loss

ANT2

EH ES071C Network Analyzer

Trl =11 Log Mag 5.000dEs Ref C.000dE [F2] 211 =mith (R+jx) scale 1.0000 [F2]

15.00 1 2.4000000 GHz -1.8773 2.4000000 GHZ LE8Yl 0 =365 0 4.53469 nH
10, 00 2 2.5000000 GHz -1.9303% 2, 5000000 G 45,6887 0 127,
. 3 5.1500000 GHz -20.103 5.1500000 48 5]
=4 5.8500000 GHzZ -22.954

5.000
0. 000
-5.000

-10.00

=15.00

-20.00
Screen Image...
=-25.00

=30.00

Stop 6.5 GHz [aad)!
2001-01-24 02:08
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Return Loss

ANT3

EH ES071C Network Analyzer

Trl =11 Log Mag 5.000dEs Ref C.000dE [F2] 211 =mith (R+jx) scale 1.0000 [F2]
15.00

1 2.4000000 GHz -2.1842 dB 2.4000000 GHZ
10.00 2 2.5000000 GHz -2.0025 dB 2, 5000000 G
) 3 5.1500000 GHz -28.8%l dB 5.1500000

>4 5.8500000 GHz -16.583 dB
5,000

0. 000
-5.000

-10.00

=15.00

-20.00
Screen Image...
=-25.00

=30.00

Stop 6.5 GHz [aad)!
2001-01-24 02:09
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Return Loss

ANTA4

3 E5071C Network Analyzer

Trl =11 Log Mag 5.000dEs Ref 0.000dE [F2] Tr2 511 smith (R+Jx) Scale 1.000U0 [F2]

15.00 1 2.4000000 GHz -14.602 dB 1 2.4000000 GHzZ
10. 00 2 2.5000000 GHz -11.888 dB 2 2.5000000 G

) 3 5.1500000 GHz -18.905 dB 3 5.1500000
000 =4 §5.B500000 GHz -16,665 dB =4 5, 83000

0.000
-5.000

-10.00

=15.00

-20.00

Screen Image...
-25.00

-30.00

-35.00

11. 00

10,00

G. 000

8.000

7,000

G. 000

5.000

IFEW 70 kHz Stop 6.5 GHz [E1

Meas 2001-01-24 02:09
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Isolation

ANT1&ANTZ2
E50?1Cet|nrnrk Analyzer e : EEk

Display

A

Allocate
Channels

IFBW 70 kHz Stop 6.5 GHz [Sad]
Meas 2001-01-24 0215
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Isolation

ANT1&ANT3
r;ifmncmrkanalyzer S : _. =)

ra It

Systerm

Durmp
Screen Image. ..

IFEVY 70 kHz Stop 6.5 T
Meas 2001-01-24 02:15
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Isolation

ANT1&ANT4

£ E5071C Network Analyzer

IFBYY 70 kHz
2001-01-24 02:16
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Isolation

ANT2&ANT3

ES ES071C Network Analyzer

Dump
Screen Image.

IFBW 70 kHz Stop 6.5 GHz [aed|l
2001-01-24 02:17
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Isolation

ANT2&ANT4
tmc Network Analyzer T — EE

Systerm

Durmp
Screen Image...

IFBW 70 kHz
2001-01-24 02:17
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Isolation

ANT3&ANT4
E5071C etwurk .ialyzer — FE

System

IFEW 70 kHz Stop 6.5 GHz [E1
Meas 2001-01-24 02:17
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Return Loss and Isolation

Test results
Return loss Isolation
F“’igllfzr)‘cy 2.4-2.5GHz 5.15-5.85GHz 2.4-2.5GHz 5.15-5.85GHz
ANT1 <-11dB <-13dB
ANT2 NA <-15dB
<-20dB
ANT3 NA <-15dB
ANT4 <-11dB <-15dB
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2D/3D Radiation pattern
T&W

Test Condition

y o L aa

Microwave anechoic chamber
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2D/3D Radiation pattern
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T&W

AAd

E1l (Phi=90)
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2D/3D Radiation pattern
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2D/3D Radiation pattern
T&W
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2D/3D Radiation pattern
T&W
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2D/3D Radiation pattern
T&W
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2D/3D Radiation pattern
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Efficiency and Peak Gain (1)

Test results
Frequency E Total. dB(dB) Efficiency( %)

2.4GHz 3.79 70.25
2.5GHz 3.92

ANT1 72.86
5.15GHz 3.39 7228
5.85GHz 3.23 24.08
5.15GHz 3.23

ANT2 70.34
5.85GHz 3.69 74.32
5.15GHz 3.13

ANT3 69.89
5.85GHz 3.34 76.27
2.4GHz 3.05 69.93
2.5GHz 3.18

ANT4 70.21
5.15GHz 3.33 71.02
5.85GHz 3.45 73.17

Based on the above data analysis, the antenna performance meets the

design requirements.



Efficiency and Peak Gain(2)
T&W

Test results

Used for FCC and CE certification

Frequency (GHz) 2.400 2412 2422 2.437 2452 2.462 2.500
Peak Gain ANT1 3.79 3.76 3.72 3.71 3.66 3.73 3.92
(dBi) ANT4 3.05 3.49 3.52 3.61 3.47 3.26 3.18
Directional Gain|  1S2T 5.41 5.27 5.19 545 5.55 5.33 544
(dBi) 2S2T 2.53 2.61 2.85 2.73 2.75 2.61 2.70

Frequency (GHz) 515 | 518 | 519 @ 525 531 | 532 5.5 5.51 | 5.745  5.755 | 5.85
ANT1 339 | 353 | 355 375 392 | 398 399 397 376 | 357 323

Peak Gain | ANT2 323 | 348 362 374 | 393 401 412 39 | 397 374 3.69
(dBi) ANT3 | 3.13 | 3119 327 | 343 334 358 | 366 358 344 341 | 334
ANT4 | 333 | 345 369 378 | 3,67 | 356 348 343 348 | 341 345

Directional | 1S4T 682 | 694 688 687 693 682 691 683 | 694 696 6.88
Gain(dBi) 4S4T 226 215 229 | 214 205 229 203 | 217 207 @ 219 | 197

1. Correlated Directional Gain

Directional gain = 10 log[(1061Phi /20 + 1Q62phi /20 4 | 4 1QCNPhi /20)2 /N, +(10C! theta /20 4 1062
theta /20 + ..+ 1oGN theta/20)2 /NANT] dBi

2. Uncorrelated Directional Gain

Directional gain = 10 log[(1062Phi /10 4 1062 phi /10 4+ 1QCN Phi /10) /N, +(10C1 theta /10 4 1062
theta /10 + ..+ 1oGN theta /10) /N \
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T&W

Thanks!
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