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1. Specifications

1.1 Specifications for antennas

Frequency range (GHz) 2.4 - 2.4835
VSWR <2.0
Peak/Average gain (dBi) 3.0max / =5.0min
Impedance 50 ohms
Polarization Linear
Radiation pattern Omni-directional

1.2 Antenna data sheet

Frequency SS-03-03-013 SS-03-03-014

(right) (left)
VSWR 2400 1.26 1.31
2484 1.28 1.13
5150 1.58 1.23
5350 1.36 1.60
Gain 2400 -2.62 -2.64
2484 -3.89 -3.61
5150 -5.29 -5.12
5350 -4.84 -5.68
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2. Test Methodology

2.1 Test equipment
The equipment for the antenna measurement we used is as follows.

A. Agilent 8720ES Network Analyzer to measure the VSWR

and input impedance.

B. Three—dimensional anechoic chamber to measure the gain
(Standard dipole and horn were used to calibrate the chamber)

C. Digital caliper to measure the dimensions.

D. Climatic chamber for mechanical tests.

2.2 Test setup
2.2.1 Frequency Range
2.4 ~ 2.484GHz, 5.15 ~ 5.35GHz

2.2.2 Antenna configuration
The antenna basically has two parts ; the stamping and the cable assembly

with the connector on one side. The detailed drawing is attached.

2.2.3 VSWR
The VSWR is measured with Agilent 8720ES network analyzer. All the

measurements are performed with the customer provided fixture. Figure 1

shows the schematic diagram for measuring VSWR.

tonl Agilent 8720ES
- EEE ML Network
4 . Analyzer
B ~ i
]‘_ —
D.U.T

Test port cable

Figure 1. The schematic diagram for measuring VSWR
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2.2.4 Radiation pattern and gain

The radiation pattern must have the omni—directional characteristic in both
positions. The radiation pattern measurements are performed in the three-
dimensional anechoic chamber. The chamber provides less than -30dB
reflectivity from 800MHz through 6GHz. The chamber is calibrated using
both standard dipole and horn antenna. The gain here is expressed as dBi
that standardizes the isotropic antenna. The gain measurements are also
performed in the same chamber described previously. Figure 2 shows the

schematic diagram for measuring radiation pattern and gain.

3D Anechoic chamber

Probe array Controller
RF Unit (0.4 ~ 6GHz)
Primary Synthesizer
Auxiliary Synthesizer

Motion Controller

T

Probe array Data Acquisition &

Processing PC

Figure 2. The schematic diagram for measuring radiation pattern and gain

2.2.5 Mechanical test

All mechanical tests are performed in the climatic chamber.
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3. Performance Data

3.1 Left VSWR in the fixture

24 Sep ZBBT G8:31:43
CHI s11 SHE 1 ' REF -4 4: 1.6892 S.35A 080 808 GH=

CH1 Markers

1: 1.4980
[ 2.408088 GHz

31,3562
2.1588d GHz
58 2.1582
S.23088 GHz

2
= il
START Z.080 808 888 GHz STOFP 5.908 398 888 GH=

3.2 Right VSWR in the fixture

24 Sep 2883 B@5:30:52

[CHT 511 SLR 1 S REF A 41 1.6591 S.250 8660 B8R GH=z
*
CH1 Markers
1: 1.1622
o 2.486888 GH=z
28 1.6218
2.48488 GH=
3 1.5555
S5.156888 GH=z
58 1.4912
S.858868 GH=z
T
E
= E =
STaFT =Z.008 BE@ BE@ GH STOF 5.960@ 3960 BEE GH=z
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3.3 Radiation pattern and gain
3.3.1 Left E1-Plane

% it AR N B 143 REDT T
10,00
Odeg
Legend
2400[MHz)
———2484{MH2]
—Hh150[MHz]
EVhN:
-~ 00008
S 50\0;1«13"-. 1 ;
Y ' i + 30deg
270deg I o ; :
) 180deg
-50.00
Theta
Layer | il value. Position Minwal | Position | Aversne Standar | Marker 1pos | Markerfval. | Marker2pos | Marker zual_ |
2400(MHz) -337dE 02,86 deg -553d8  1T1l41deq -753dB -T2.03 - -
24B4(MHz) -3EdE 16143 deg -B0zdE 171434, -780dB -T6EG - 4
SO 0384 H5T1deg  -B5TAE M359d. BETdE 4282
SEQMH) 57 OE 2288deg  -B3HdE MI5I. 703 £336
3.3.2 Left E2-Plane
- T e s e
10.00
Ddeg
Legend
2400(MHz)
—2484[MHz]
—5150(MHz]
90deq
270deg
180deg
-50.00
& Theta
Layer | Msyusive | Position | Minual. | Position | fuersgs | Standar. | Markeripos | Markertusl. | Matker2pos | Matkerzual. |
2400[MHz) n41de B2.86 deg A257dE PR -390 d8 2196
2484{MHz) RiALE. =) 5714 deg SH94dE 1FTARA. RI6dE -3578
H1E0(MHz] -2 de 2286 deg -Z326 d, 54304, A3de -ET.0%
B360[MHz) -2ETdB 8671 deq -1983d8 57i3deq -T5EdE -T2a
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3.3.3 Left H-Plane

Amphenol KAE

10.00
Odeg
Legend
2400(MHz]
——2434[MHz)
—FG150(MHz]
_3000d8
i
o 40.005]5
Ty I . ." % - ) N
{ e 2 B it
. —Sl0ndE
i | 90deq
270deg ./I !
180deg
-50.00
& Phi
Later | Mazvalue | Posiion | Minwal. | Position | Average | Standar. | Markeripos | Markerfval. | Marker2 pos | Marker2ual. |
400(MHz) 158 4B 22871deg  974dE  3WI7.. 23608 350
43[MH]  081dE 29385deg  ANdE  W225d. -37EdE 208
SEOMHz) 2048 20233deg  -M27dE 2930d. -6260E 5124
SE0MH) 25 dE 28237deg  -B23dE JA0EA. -645dE 5334

Table 1. Average gain (dBi) summary

Frequency (MHz)

El-plane

E2-plane

H-plane

2400

-7.959

-3.90

-2.35

2484

-7.80

-5.16

-3.72

5150

-5.67

-7.31

-6.26

5350

-7.08

-'7.56

-6.45
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3.3.4 Right E1-Plane

1000
Odeg
Legend
2400[Hz]
——2484[MHz|
—5150(MHz]
-Ho.0ce
00de
i \ 0deg
270deg A
180deg
| 5000
o8 Theta
Layer | Manwvalye | Position | Minval.. | Position | Average | standar.. | Markeripos | Markertval.. | Marker 2pos | Marker 2 val.. |
00(MHz) 404 dB 3714 deg E32dE 434 BB B
2434[MHz) -37EdE -160.00 deg -B00dE  W1a4d.  -7HEdE -85
5150(MHz) 136 dB -65.71deg -2314dE 154294, -4T4dE Reilli]
5350[MHz) 107 4B 2286 deq -27.53d 154234 -585dB -4557
3.3.5 Right E2-Plane
o N e e v e
10.00
Odeg
Legend
-2400MHz]
———2484MHz]
—H5150MHz)
Sdeg
270deg
180deg
-50.00
Theta
Layer | Mazvaie | Fosiion | Minual. | Position | Average | Standar. | Markertpos | Markerfval. | Marker2pos | Marker2val. |
2800[MHz) -016 dE 45.71deg 37EdB -MEE3 B0 dE -34.98 —
2484[MHz) -024dB 6428 deg -1343dB  -M3563 -4B7dB -29.98
S150[MHz) -241dB -2857 deg -2374d. -13144 -763dB -70E5
B360[MHz) -286dB -22.86 deg -2618dB  -13144 -776dB -74.65
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3.3.6 Right H-Plane
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" T ———
10.00
Odeg
Legend
2400(MHz]
———2484{MHz)
—FG150(MHz] >
e — TR
FHI-O0AE h
—-fanondgg S
B NI R
i
-~ 40,0008 : :
/ .. i-legones : ;
| i ' ' 90deg
270deg _/} ;- T \
180deg
50,00 )
B Phi
Layer | Masvalve | Position | Minwal_ | Pasition | average | Standar_ | Markeripos | Markertval | Matker2 pos | Marker2ual |
2400{hHz] -0.81de 5262 deg 947dE ®I4d.  ZEIdE 187z e e v e
2424(MHz) 0E7 dB GE.46 deg -938dE 1TZEGd.  -208dB 1510
S150(MHz) -0.85dB 35294 deg -744dB 48004, -603dB -48.60
BI60(MHz] -236dB 7344 deg -B18dE  6081deg -E2Z6dB 60,96

Table 2. Average gain (dBi) summary

Frequency (MHz)

El-plane

E2-plane H-plane

2400

-8.12

-5.10 -3.61

2484

-7.58

-4.67 -3.08

5150

-4.74

-7.53 -6.09

5350

-5.88

=7.75 -6.25
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4. Antenna Drawing
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5. Mechanical test

Item Specifications Conditions

Temperature cycle | No damage or cracks Temperature (time):
-40°C(40min) — 5 to 35°C(5min)
— +90°C(30min) — 5 to 35°C(5min)

Salt spray No excessive corrosion 48 hours continuous exposure to 5%
salt water

Humidity No damage or cracks Temperature of 40°C, humidity of

resistance 95%, let stand of 96 hours
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