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In this thesis, a design and implementation of
915 MHz planar phased array antenna system are presented.
The system consists of three important parts; 4x8
elements of dipole array over ground plane, PIN diode
phase shifters and feeding networks. The feeding networks
are divided into two parts; power dividers and
attenuators. They are employed as a mean to synthesize
the radiation pattern. The main beam can be scanned in 8
different directions of the azimuth plane by controlling
3 bits of phase shifters. In the azimuth plane, radiation
pattern 1is synthesized to be a narrow beamwidth and low
side lobes pattern whereas 'the sector pattern is
synthesized in the elevation plane. The significant

characteristics are cdlculated and tested.
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m =0 : cos(mu)
m =17 cos(mu)
m= 2 : cos(mu)
m =3 : cos(mu)
m =4 : cos(nu)
m =5 : cos(mu)
m =6 : cos(mu)
m=17: cos(ma)
m=8 : cos(mu)
m =9 : cos(mu)
Lﬂ1ﬁ8ﬂ8&u

1

cos u

2co8 1 - 1

4cos’u - 3cos u

8cos u - 8cos u + 1.

16cos U - 200?ssu + 5cos u (4.1)
32cos”u - 48cos u + 18cos u - 1

B4cos u - 112cos u + 56cos u - TCOS U
128cos’u - 256cos”u + 160cos u - 32cos u + 1

Zsscosgu - 5760037u + 4320085n - lzocossu + 8cos u

2 L1 . g [ ]
17818 @1 2z = cos u  AUNYTHAuUNAE L TEu w18l
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W & N & U b~ W N = O

(13

cos (mu)
cos (mu)
cos (mu)
cos (mu)
cos (mu)
cos (mu)
cos (m)
cos(mu)
cos(mu)

cos (mu)

1

To(z)

2 =T, (2)
z —
22" - 1= T, (2)
4z° - 3z = T, (2)
8z -8z +1=T,(2)
162" - 202" + 5z = T_(2) (4.2)
32z° - 482" + 182" - 1 = T (2)
64z° - 1122° + 562" - 7z = T_(2)
1282° - 256z  + 160z - 322 + 1 = T, (2)
256z - 576z + 4322 - 1202° + 9z = T, (2)
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RL P VSWR
1 0.891. 17.391
2 0.794 8.724
3 0.708 5.848
4 0.631 4.419
5 0.562 3.570
8 0.501 3.010
7 0.447 2.615
8 0.398 2.323
9 0.355 2.100
10 0.316 1.925
11 0.282 1.785
12 0.251 1.671
13 . 0.224 1.577
14 0.200 1.499
15 0.178 1.433
16 0.158 1.377
17 0.141 1.329
18 0.126 1.288
19 0.112 1.253
20 0.100 1.222

#1719 1.1 UFAINANITATUINAT VSWR
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REFERENCE DATA FOR RADIO ENGINEERS

TABLE. 19-~-CHARACTERISTICS

Dielestric Canstant as
(Frequency in Herts)
Matarial Composition ™c ] 10+ 10e- 1 IX10e 2.5%10=
Ceramices ¢

Aluzmingrs axide 25 — 8.8% 8.8 8.90 8.78 —
Bariums titsnatet - Fi 1280 1200 1143 - 800 108:
Calcium titasats 23 168 182.7 187.7 167.7 188 -
Magnesinz oxide: 23 - 9.65 9.08 9.88: - -
Magomins cilionts 23 4.00° 8.88 5.497 5.98 5.90 -
Msgnesium titanste 23 -— 13.9 13.9 13.9 13.8 18.7
Ozides of slaminams, silics,

magaesium, caleium, barjuns 24 - 4.08 4.04 - 8,90 -
Poreelain: (dry prossm) s 8.8 8.38 5.08 5.04 - -
Stantite 410/ - 3 8. 77 8.57 8.7 85T 8.7 —
Theninm dioside (ratile} 28 - 108 108 100 - -

Clamem:
Ironemiing glase 2% 8.41 8.38 8.30- 8.20 7.98 7.5
Soda-barosilionts: 23 - 4.97 4.86 4.4 4.62 4.6k
100% sifiane: dioxids (fosed quarts) s 3.7 .78 % 3.7 3. X 2
FPlastios
Alkyd resim 1 — 8.10 4.78 .58 4.58 -
Calluloay sontate-butyraie,

plasticissd. . % 3.6 3.48 330 3.08 2.6t -

Crayile ssideformaidehyde, g

. S0%aesiuios -3 5.48 4.95 4.9 3.85 3.48 L 4.4
Crompliaked -3 2.39 2.08: 2.58 2.58 2.58: -
Epexy resin (Arsidits CN-501) 2 C-— .67 3.6z 3.3 3.09. -
Epexy rein. (Epse rumin EN-48) 3 - 3.6 3.2 333 3.06 -
Fosmed polystyrens, 0.23%; Sler 3 1.08 1.08: .02 - 1.0 1.0%
PUSSRETS S - ey St e = 2 - 7.57 17.08: 8.0 495 -
Meamine~{ormaidehyda, $5% e b X -— 6,00 5.3 5.8 -— -
Phensl~formaidehyde (Bakeiite B M 120) - 9 4.90 4,78 438 3.96 30 3.5
Plussl=~formaldeiyds, 50% peper

lnminate % 8.28 5,18 4,00 4.0 .57 =
Phessl—{ormmidehyds, 5% mien,

4% lobricamse 24 . 8.1 3.0% [%: o 4.72 4.7 -
Folyearbosate: - 3.7 3.0% 2.98 - - —
Polychiosutrifiversethylens: 23 2.72 2.63 2.4 2.32 .29 2.2%:
Folystiyiess: -9 .28 .28 2.2 228 2,28 2.28
Polysthylens-taraphtinists — 3.16 3.1z 2.58 - b— -—
Polynhyinsthearyiste: - 4 — 2.7% 2.5% 2.5 2.5 2.8
Polybesametiyionsadipsmide (ayicn) 28 . 8.7 3.50 3.1¢ 3.0 .5 .7k
Polyimide - = 3.3 34 - -— -

a3 .2 .= .3 2.2 -
Polyme of $6% vizyl-chlorida,

59 visylesntste g - 315 2.90: 2.8 2.7¢ -
Polymetiyi methaeryiate- - 4 .48 3.12 3.7 — 2.00 -
Paolyphesyieoe oxide: - 2.58 2.58 2.58 - 2.58 -
FPolypropyise: - 2,28 .28 2,88 -— - -—
Poiysyrese.  ’ 28 288 2.58 2.58 2.58 2.88
Polytetrafinoroethyiens: (taflon) - 3 2.1 21 .3 2.1 2.1 2.08:
Polyvinylcyeichezase: 24 - 3.2 2,23 223 .23 -
Polyvinyi formal b4 .20 3.13 2.92 2.80 .78 2.7
Polyvinylidene fuoride - 8.4 8.0 8.8 - - -
Urendormaldebyds, caliuloss: T 6.8 6.3 5.8 §, 4.57 -
Urethans elastomer -— 8.7-7.8 8.7-7.3 8.5~7.1 - - -
Vinylideoe=vinyl chloride copalymes -4 8.0 4.8 3.18 2,52 . -
100% asiline-iormaidebyde

(Dilsctane-100) 2. 3.7 3.68 3.5 3.8 3.44 Lo
10057 pbenol-{ormaldehyde 2% 8.8 7.18 S.4 4.4 3.6 -—
100% polyvicyl-chlorids: 20 3.20 3.10 2.88 2.88 .84 -

Organie Liquids:
Avistios gasoline (100 octane) 23 -— -— 1.94 1.94 1.62 -
Bensese (pare, dried) 28 2.8 228 2.28 .28 .23 2.28
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