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2.4GHz SM A Dipole Antenna

M easur ement and Performance Report

Summary:

This report is to account for the measurement setup and results of 2.4GHz SMA

Dipole Antenna.

1. The measurement setup includes reflection coefficient, pattern, and gain

measurements.

2. The measured datafor 2.4GHz SMA Dipole antenna are presented and analysis.

|. Measurement Setup:

A. Reflection Coefficient M easurement:
(& Instrument: Network Anayzer.
(b) Setup:
(1) Cdlibrate the Network Analyzer by one port calibration using
O.S.L .cdlibration kits .
(2) Connect the antenna under test to the Network Analyzer.
(3) Measure the S11(reflection coefficient) shown in Fig. 1.

(4) Genedly, the S11 islessthan —10dB to ensure the 90% power into

antenna and only less than 10% power back to system.

Network Analyzer

2.4GHz SMA
Dipole Antenna

H0000oo

@0000000

0000000 O

doooooo

N _
port1 @ port2

H

Fig.1 2.4GHz SMA Dipole Antenna measured in Network Analyzer
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V. Pattern M easurement:
(@ Instrumrnts: Anechoic Chamber, Network Analyzer, Standard Gain Antenna.
(b) Chamber description:

(1) Theanechoic chamber is a far-field measurement system with size
of 8m*4m*3.5m. The quiet zone region is 20cm x 20cm x 20cm at
frequency range of 2.4 Ghz in the center of the rotator.
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Fig. 2. Theinterior components of the anechoic

(20 Fg. 2 showsthe interior components of Anechoic chamber and the
connection to the network analyzer. The distance between standard antenna
as probe and antenna under test (AUT) is 4.38m. The antenna under test is
fixed on a step rotator. We can control the rotating angle for accurate or
rough measurement.

The probing antennais the TDK 900MHZz~18 GHz module ( 9120D horn
antenna).

(3)  While we measure the radiation patterns by rotating AUT with 360
degrees and repeat again by replacing the AUT with the standard gain
antenna under test, we compare both data and using aformulato obtain the

GAUT =G t PAUT B Pstan d
Gur i Gain of AUT
Ggang - Gain of Standard Gain Antenna
P,r :Measured Power of AUT
Pig :Measured Power of Standard Gain Antenna

stand
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(4) ganof AUT. The standard gain antennais again horn (BBHA 9120
LFA 700MHz~6GHZ).

(5)  The planes defined in the Fig. 4 which we want to measure are H(X-Y)
and E(X-Z) planes. The vertical or horizontal polarization’ s power is
measured by rotating the antenna probe to 0 degree or to 90 degree shown
in Fig. 3, respectively. While we combine both vertical and horizontal
power, we obtain total power.

(6) From thetotal power in three basic planes (H,and E), we can analyze the
performance of the antennais good or not.

> &t ‘ [@E_’

No rotate Rotate 90°
(@) Antenna Probe at 0° as a (b) Antenna Probe at 90’ as a
Vertical Polarization. Horizontal Polarization.

Fig. 3. The definition of vertical and horizontal polarization.

(C) Pane definition:

A
b Z

«
X \
Y

H-plane E-plane
Fig. 4. The plane definition: H-Planes and E-planes.
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V. Gain and Radiation Pattern:

A: Antenna Gain:

Antenna Gain for 2.4GHz SMA Dipole Antenna.

Total power H

Max (Bi)

Min (Bi)

Averege (dBi)

2400MH z

3.

12 - 0|

32 1.

2 1

2450MH z

3.

4 8

0. 16

2483MHz

2 .

87 - 0}

16 1.

> 5

(@) H-plane tota power.

Total power E

Max (dBi)

Min (dBi)

Average (dBi)

2400MH z

2.95

-17.

49 - 1.

2450MH z

.|38-171.

82 - 1.

2483MHz

37 -1

6 . 3

(b) E-plane tota power.

Fig. 6. Thetotal power in 24GHz SMA Dipole antenna.
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B. Radiation Patterns:

First, radiation patterns for 2.4GHz SMA Dipole antennawas measured in Fig. 7
ar]d Flg. 8. 90 — 2400MHz

—— 2450MHz
2483MHz

90 —— 2400MHz
—— 2450MHz
- 2483MHz

—— 2400MHz
—— 2450MHz
2483MHz

H-plane pattern ( total power)
Fig. 7. Radiation patterns for 2.4GHz SMA Dipole antenna in H-planes.
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— 2400MHz
— 2440MHz
2483MHz

—— 2400MHz
—— 2450MHz
2483MHz

5 —— 2400MHz
—— 2450MHz
2483MHz

E-plane pattern ( total power)
Fig. 8. Radiation patterns for 2.4GHz SMA Dipole antenna in E-planes.
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