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ABSTRACT

This research is a study of dielectric properties measurement of rubber latex with
non-contact method. This method uses a technique to measure the reflection coefficient of the
reflected wave from the rubber latex with a circular patch antenna sensor. The design of a circular
patch antenna was achieved by calculating the power distribution region of the circular patch
antenna in a 100 ml distilled water glass container with COMSOL multiphysics program. From
the result, it was found that the circular patch antenna of radius 9 millimeters was suitable for
measuring the dielectric properties of distilled water in the glass container. The 9 millimeters
radius patch antenna had the power distribution region of 40 mm from the patch surface at the
normalized power of -40 dB. A miniaturized circular patch antenna was constructed in a smaller
size from conventional circular patch antennas to 53% and could respond at 2 frequencies of 2.45
and 5.8 GHz. The antenna was used to measure the reflection coefficient of the rubber latex with
20-60% concentration. From the results, the measured data were analyzed and explained with
mathematical models. The relationship between dry rubber content percentage and reflection

coefficient were evaluated by showing 1.89 % error.
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Abstract

This paper presents a study of the power distribution
region of an open-end probe, which is used for measuring
the dielectric properties of distilled water in a glass container
at 2.45 GHz. To demonstrate the power distribution region,
the simulation that has been analyzed with an SMA and N-
type by COMSOL program. From the result, it is obvious that
the maximum power is observed at the end of the probe. In
addition, an N-type probe has the power distribution region at
the end of the probe more than an SMA probe. Therefore,
the non-contact method by an N-type probe is more suitable
for measuring dielectric properties of distilled water in a glass
container than an SMA probe.
Keywords: power distribution region, open-ended probe,

COMSOL program, non-contact method
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A Study of the Power Distribution Region of Miniaturized Circular Patch Antenna for

Measuring Dielectric Properties of Distilled Water in a Glass Container
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Abstract

In this study, a 2.45 GHz miniaturized circular patch (MCP)
antenna for measuring the dielectric properties of distilled water in a glass
container is presented. The MCP antenna has been developed to achieve
size reduction from a conventional size circular patch antenna. In order
to design the appropriate patch size for measuring dielectric properties
water with non-contact method, COMSOL multiphysics is used for the
simulation and demonstration of the power distribution region within the
volume of a 100 milliliters glass container. From the result, the patch of
radius 9 millimeters is suitable for measuring the dielectric properties of
distilled water in a glass container. At the normalized power of -40 dB, it
shows that the power distribution region is 40 millimeters from the

surface of patch antenna. In addition, the proposed antenna has been

601

reduced by 53% compared with conventional size, which is matched by

inserting shorting pins and slits load.

Keywords: Power distribution region, Miniaturized Circular Patch

Antenna, non-contact measurement method, COMSOL multiphysics
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DS-7409

FEATURES INTERNATIONAL STANDARD RECOGNITION
» Good dimensional stability. « UL :E103670
- Soldering reliability has been bettered - CSA : LS-93237
« Good electrical properties - BSI : 6741
- High density automatic mounting can be carried - VDE : VDE-Reg-Nr. 4945
out
APPLICATIONS
Computer, Instrumentation, VCR, Television,
Eletronic Toy, etc.,
m Water absorption at pressure cooker m Insulation resistance at pressure cooker
20 10"
5 ol o \'\*\_‘\’—._
12l 01 S qouf-
£ 08 5 100 F
04r- 108
| | | | | | | | | |
0 2 4 6 8 10 0 5 10 15 20 25
Condition time(hr) Condition time(hr)
1 Dimensional stability = Dimensional stability
PCB process(size360X310mm span310X254mm) Test method(IPC. TM.650 2. 4. 39)
o crosswise O crosswise
» lengthwise « lengthwise
001 001
< n g 0 4
Soof ‘ Soof
g'om % ; g U % e
002 4 002 i
P on P
Etched  E-0.5/150 D-5sec/250 ~ Etched E-4/105 E-2/150
1 Thermal expansion of Z-direction (Test by TMA) m Dielectric constant
< S 6.0
T 4
2 -
% 3 < 5.0
s 2f .\‘\.\‘\0
2] 4.0
S 1
£
[} | | | | 30 | ! ! | |
0 50 100 150 200 250 ’ 1 5 10 50 100
Temp(C) (R/C : 42%) MHz

The World Leader in Technology and Quality



COPPER
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LAMINATES

GENERAL PROPERTIES Designation DS-7405
ANSI Grade FR-4
. - Property Data
Test ltem Unit Treatment Condition
© Standard Value Guaranteed Value
Tg DSC 135 above 130
T TMA 135 above 130
DMA 165 above 160
CTE x-axis 18 less than 20
y-axis ppm/°‘C Ambient to Tg 13 less than 15
z-axis 55 less than 60
Flammability - UL-94 V-0 V-0
Insulation Resistance ohm C-96/20/65 1x10%2-1x10% above 5x 10"
C-96/20/65+D-2/100 1x10°-1x10" above 1 x 10°
Volume Resistivity ohm-cm C-96/20/65 1x10%-1x10% above 1x 10"
C-96/20/65+C-96/40/90 5x10®-5x10" above 5 x 10%
Surface ohm C-96/20/65 5x10%-5x10" above 1 x 10"
Resistance C-96/20/65+C-96/40/90 1x10%-1x10" above 1 x 10"
Arc Resistance min.seconds 110 above 60
Dielectric Constant _ C-96/20/65 45-438 less than 5.5
(1 MH2) C-96/20/65+D-48/50 46-52 less than 5.8
Dissipation Factor . C-96/20/65 0.015 - 0.020 less than 0.035
(1 MH2) C-96/20/65+D-48/50 0.018 - 0.023 less than 0.045
Comparative Tracking
Index volt IEC Method - -
Solder Float(260°C) sec A above 180 above 120
Peel Cu.foil 10z
Strength | (0.035mm) kgf/lcm A 1.8-2.2 above 1.43
Flexural Strength kgf/mm? A 40 - 50 above 32.7
Water Absorption % E-24/50+D-24/23 0.10-0.15 less than 0.25
Specimen Thickness : 1.6mm
PURCHASING INFORMATION
» Copper foil : 0.5 0z/ft3(0.018 mm), 1 0z/ft3(0.035 mm), 2 0z/ft3(0.070 mm) available.
« Thickness : 0.4mm to 3.2mm
Standard Size Tolerance(mm)
1,020 X 1,220mm (40" X 48") 915 X 1,220mm (36" X 48") +3
1,070 X 1,220mm (42" X 48") 970 X 1,220mm (38" X 48") -0

1,020 X 1,020mm (40" X 40")

% Other sheet size and thickness could be available upon request.
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