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Abstract

Kicrostrip santennas are the innovalive topics in sntennas theory and
design in recent years. They are important condicate when low profile ,
low weighl and smel] size sre reguired. They can be msde conformal to a
metallic surface, are of very ruggded construction snd cen be produced st
a Jow cost. Boilh linear and circular polarization masy easily made and
therefor many applications over Lhe broad frequency range from 100 KHZ-
50 GHZ.

This paper concerns wilh 8 brief overview of the basic
cheracteristic of microstrip antennss s8nd yagi -.uda srray, then s
:ntenna. the microstrip ysdi array was designed for use as part of =
4 GHZ. this plenar microstrip ya¥i array consist of 8 four-patch linear
array, where each palch is 8 circulsrly polsrized mnicrostrip ya#gi
array, in this array, with antenna's .active pabtches and perasitic
patches locate on the yagi-ude's principle.

The mwmicrostrip ysgi srray offers the aodvonbLave of low profile and
low cost. Becsse of four active'pstches of the 16 paich planar
arrsy are direclly connected 10 Lhe rf power distributing cirouitry,
the complexily and rf loss of iLhe power disLribuling circuit are

drastically reduced.
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1:6.2 atigwdvunuda (microstrip transmission line)
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armor

- - -
) : Maxi- | Maxi-
Number Nomi- |[Nominal] mum mum
and Outer | Weight, nal | capaci-| temp- | oper-
_ ) Inner con- Diame- type of diame- b/t limped-| tance, |erature | ating
RG/U| ductor, in |Dieiec-| ter, dieiec- | shield | Jacket | ter,in (kg/ ance, | pF/ft |range, | volts,
type (cm) tric |tric, in {(cm)| braid [material | (cm) m) 1] (pF/m)| °C rms Comments
26A 0.0585 Rubber E 0.288 1: TC Rubber-1V 0.505 0.189 48.0 50.0 -40 10,000 “Armored ‘RC
(0.149) (0.732) with (1.283) (0.281) (164.1) +80 25A
19/0.0117 TC armor !
274 | 0.0925 Rubber D 0.455 1: TC Rubber-1V 0.670 0.304 48.0 50.0 -0 15,000
(0.235) (1.156) with (1.702) (0.452) (164.1) +80
19/0.0185 TC armor
28A | 0.0925 Rubber D 0.455 2: TC.GS | RubberlV 0.750 0.370 48.0 50.0 -40 15.000
(0.235) 1.156) (1.905) {0.551) (164.1) +80
19/0.0185 TC
348 | 0.0747 PE 0.460 1: BC PVC-fIA 0.630 0.224 75.0 20,6 - 40 6,500 Use up to 1000
(0.190) (1.168) (1.600) {0.333) (67.6) +80 MHz
7/0.0249 BC
358 0.1045 PE 0.680 1: BC PVC-IA 0.945 0.525 75.0 20.6 —40 10,000 Armored RG 164
3 10.265) 8C (1.727) with (2.400) (0.781) (67.6) +80
/\ armor
. s8C,| 0.0355 PE 0.116 1: TC PVC-tIA 0.195 0.029 50.0 30.8 —-40 1.900 Flexjble RG S8B
| 0,090y (0.295) 10.495) (0.043) A {101.1) +80
19/0.0071 TC
598 0.0230 CCS | PE 0.146 1; BC PVC-lIA 0.242 0.032 75.0 20.6 —40 2,300 Use up 10 1000
(0.058) (0.371) . (0.615) {0.048) (61.6) +80 MH2
62A 0.0253 CCS | Air and 0.146 1: BC PVC-IIA 0.242 0.038 93.0 13.5 -40 150 Low capacitance !
(0.064) PE 0.371) 10.615) (0.057) (43.3) +80
638 | 0.0253CCS | Airand 0.285 1: BC PVC-lIA 0.405 0.083 125.0 10.0 -10 1,000 Low capacitance
(0.064 PE (0.724) 11.029) (0.124) (32.8) +80
04 0.0585 Rubber D 0.308 1 TC Rubber-1V 0.495 0.225 48.0 60.0 -30 10,000
(0.149) (0.782) (1.257) (0.335) (196.9) +30
19/0.0117 TC
64A | 00585 ' | RubberE 0.288 2 TC Rubber- 1V 0.475 0.205 48.0 50.0 —-40 10,000
(0.149) (0.732) (1.207) (0.305) (164.1) +80
19/0.0117 TC
6SA | 0.0080 PE 0.285 . 1: BC PVC-HA 0.405 0.096 950 44.0 -0 1.000 High impedance;
(0.020) (0.724) ’ (1.029) (0.143) (144.4 +30 video delay
0.128-diameter
2B | 0.0253CCS | Airand 0.146 2 TC PEIIA 0.250 0.046 93.0 13.5 ~40 750 Low capacitance
(0.064) PE 0.371) (0.635) (0.00%; (44.3) +80
wp | 0.0253 CCS | Airand 0.285 1: BC PVC-IA 0.475 0.1 125.0 10.0 —-10 1.000 Low capacitance
(0.064) PE {0.724) with (1.207) 10.202) (32.8) +30
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Maierial €5 ofuc
AN = | 1.0006
Alcohol, ethyl =] 25 0.1
. Aluminum oxide 8.8 0.0006
Amber 2.8 0.002
Asbesios fiber 1 4.8 0.0004
- Bakelite ) 4.5 0.013
" Barium titanate 1200 0.013
* Carbon dioxide 1.00]
Carbon tetra-
chlonde 2 0.0008
Giass 47 0.0002
Giycerine 40
Ice 42 0.1 /
Mica 5.4 0.0006 °
Neoprene ) 6.7 0.02
-Nylon 4 0.01
Paper’ 24 0.008
Plexiglas . 345 0.04
Polyethylene 226 0.0005
Polypropylenc 228 0.0003
Polysryrene 2.53 0.0004
: . ~ Porcelain (dry
v process) 6 0.014
Pyrex glass . 5 0.0055
FPysanol 4.4 0.0005
Quanz (fused) 38 - 0.00075
Rubber 253 0.002
Ciliza {fueed 38 0.0072
Sodium chloride 5.9 0.00u)
Snow : 33 0.02
Soil (dry) 28 . 0.07
Sieatite .. 58 0.003
Styrofoam 1.03 0.000]
Tefion 2.03 0.0003
Tiwnium dioxide 100 - | 0.0015

AN OVERVIEW OF MAJOR MICKOWAVL SUBSTRATES (A FTEK {23))

: I tan & Dimensional Temperatuic
Froduct - (X-Band) (X-Band) Stability Range in °C
12 wnicinforced 2.10 . 0.0004 poor -27 10 4260
¥ <% glass woved web 217 0.0009 excellent ~27 10 +260
2.33 0.0015
2.45 0.0018 very good -2710+260
2.55 0.0022
F7FE glasswendom fiber wn 0.0009 {air -2710+260
2.35 0.0015
¥7EE quartz reinfoiced 2.47 0.0006 excellent ~2710 +260
Ci:2e inked poly styiene/ 2.65 - 0.0005 good -27 10 +260
win s QUAT2
Cs:ac linked poly styrene/ 31w ls fiom 0.0000S fair ~27t0+110
cezenus powder-filled . 1o 0.0015
C: s Linked poly styrene/ . 2.62 0.001 good —27 w0 +110
g rcinforced :
Lorted polyolefin 2.32 0.0005 poor ~27 104100
leratiated pulyolefin/ 242 . 0.001 Cuis -271c+)00
a5 seinforced : ’
tws shenylene axide (PPQ) 2.55 0.00036 poor ~27t0+193
Siutane 1¢3i0n ceramic . 31025 from 0.0005 fzir to —27 10 +268
powict-filled : tnedium T
Sezpaire 9.0 0.000} excellent ~2410+371
Ao CETAMic . 9.71010.3 0.0004 excelient 10 1600
unchad
Guaz bended mica 1.5 0.0020 excelieat -27 10 +593
unclad
Hzz=ll (luminate) = 1.17 10 ).40 - excellent -27110 1260

at 1.4 GHz
Al wuh/iexolite standoffs
Fust quartz . 3.28 0.001 execliznt -
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