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ABSTRACT

This thesis show how to design the single element microstrip antennas and we design them in 2
configurations of the patch. The first is square type which response at 5 and 10 GHz and the second is circular
type which respons;a at 5 and 10 Ghz. Their feeders are microstrip-line

In the experiment, it shows the value of return loss and SWR at the designed frequency and it also

show the value of the input impedance and pattern of these antennas
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Material

g, (Approx.) tan & X 10" Surface Thermal
at 10 GHz roughness (ium) conductivity,K
(W/em/ c’C)
RT-duroid 5880 2.16-2.24 5-15 0.75-1.0 * 0.0026
4.25-8.75 **

RT-duroid 6010 10.2-10.7 10- 60 -do- 0.0041

Epsilam - 10 10-13 20 — 0.0037

Alumina 99.5 % 9.6-104 0.5 3 0.05-0.25 037 _
Fused quartz 3.75-3.8 1 0.006 0.025 0.01

99.9%

Beryllia (BeO) 6.6 1 0.05-1.25 25
Glass 5 20 0.025 0.01

Kapton 3-35 — — —

Cu-flon 2.1 4.5 — —
Rutile (TiO,) 100 4 025-2.5 0.02
Ferrite/garnet 13- 16 2 0.25 0.03
Sapphire(single Er | =94 04-07 0.005 - 0.025 0.4

crystal) €r] =116
Pyrolytic boron €r | =34 — — —
nitride €r| =512

*Average peak to valley difference in height ( rolled copper ).

** Average peak to valley difference in height ( electro - deposited copper).
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Relative  Loss Factor Relative Loss
Permittivit (tan &) Permittivity ~ Factor
Materil y at 10 GHz Material @) (tan 8)
(e) at 10 GHz at 10
at 10 GHz GHz
Alumina99.5% 9.5-10 0.0003 RT/Duroid 5870 2333002  0.0012
ALO,
Alumina96% ALO, 8.9 0.0006 RT/Duroid 5880 22 0.0009
Alumina85% ALO, 8.0 0.0015 RT/Duroid 6002 2.94 0.0012
Beryllia BeO 6.4 0.0003 RT/Duroid 6006 6.0 £0.15  0.0019
RT/Duroid6010.5 1051025  0.0024
(Zr,Sn)TiO4 T 38 <0.0001 l Ultralam -2000 2,5 £005  0.0022
BaO—PbO—
Nd,0,— TiO, 88 <0.0001
DI-MIC CF 21.6 0.6 0.0003 TMM-3 3.25 0.0016
DI-MIC CB 29.0 %07 0.0004 TMM-4 45 0.0017
DI-MIC CD 37.0%1 0.0004 TMM-6 6.5 0.0018
DI-MIC CG 67.5+2 0.0008 TMM-10 9.8 0.0017
DI-MIC NR 15205 0.0010 TMM-13 12.85 0.0019
Trans-Tech D-MAT 89-14  <0.0002
Trans-Tech D-450 45 <0.0004 | Arlon DiClad 527 2.510.04 0.0019
Trans-Tech S-145 10.0 <0.0002 | ArlonDiClad870  2.33%0.04 0.0012
Trans-Tech $8400 10.5 <0.0001 1 ArlonDiClad880  220+0.04  0.0009
Trans-Tech $8500 38.0 <0.0001 | ArlonDiClad810  105%025  0.0015
Trans-Tech $8600 '80.0 <0.0003 | ArlonEpsilam-10 1021025  0.0020
Arlon CuClad 250 24-26 0.0018
Polypropylene 2.18 10.05 0.0003 Ardon CuClad233 2333002  0.0014
Arlon CuClad 217 2.174002  0.0008
Silicon Si (10° Q-m) 11.9 0.0004 | ArlonlIsoClad917  2.17+0.02  0.0011
GeAs (>10° Q-m) 13.0 0.0006 | ArlonIsoClad933  23310.02  0.0014
Ferrite 9.6-16.0 = 0.0010 Epoxy FR4 GE313 44 20.0100
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