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o ABSTRACT o

This work analyze the performance of different feeding techniques for rectangular
microstrip patch antennas used in 5G communications systems. Three types of feeding
arrangements are discussed here; Inset feed, Edge feed, and Gap Coupled feed techniques.

The performance of this antenna system depends on the dimensions and
characteristics of the antenna element and the material from which the substrate is made as
well as the feed configuration employed. Here the principal characteristics (parameters) of
interest are bandwidth, gain, S11, total efficiency, radiation efficiency and VSWR.

In this paper, we analyze these characteristics for each feed technique at 28GHz, and
compare them with those of the other techniques. This enables the antenna designer to
make well informed judgement on the best feeding arrangement for his application.CST
studio suiteprogram has been used for the simulations and evaluations of the various
performance metrics.
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Farfield Gain Abs (Phi=90)

— farfield (f=28) [1] 4B

7.22

0.971
-2.78
-6.53
-10.3

-14
-17.8
-21.5

(b)

-25.3

-29
-32.8
Frequency = 28 GHz

Main lobe magnitude =  7.23 dB

180 Main lobe direction = 9.0 deg.
Angular width (3 dB) = 77.1 deg.
Theta / Degree vs. dB Side lobe level = -12.9 dB

bl £ lady) Jahada Jiay (b),3D WY A0 £ lady) ahada Jiay(@) oglady) ahada (10) Jeil)

G o oadail) J<alLy M) DG JKAIL Alall 43a5 e g lady) Lbis (10) JSal o
gladl ob (10-b) JSal) fan Leiwn7.22 dB aleiiad & m)ll dad el ob (10-2) JSal oy
250 xie aladl Slgel)
—12.9  gbud sl (il (siue Ll (77.1deg dajall e (28 GHz)slhaall
7.87 dBi lgied sl 4l Ay LiedB
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:(Gap Coupled antenna) 4iyiall 5gadlly 33 la— 3-4

Gl (aye Giad x28GHz xe (S11 parameter)-31.64dB (ulSady) Jalae dad sl
5o L) Apaly Wl (7,15 dB () oy 3l & WS ¢7.49dBi culSs dalaty) W 1.2GHZ (g5l
:AE Slad) 5l A riage 418 130592.33% lgiad colS 888 ¢ i)

. S-parameters[iMagnitude in dB]
— ; d=1.2 | / — s

-15 4

dB

3164
-35 ; i i
27 275 28 28{ 28.575 2

Frequency / GHz

28 GHz iie gaasl (3lhaill jayey (ulsaiy) Jalaa (11) Jedd)

SI1 = - iad 58 G 28 GHz e Jaadl) 58 sl glet) b (11) JSal o
Lovie 205 i asly Cipad Cam 3Ll O30 (e g0l Uaill mpe lea L (S LS31.640B
2050 Gl agan of Gual.2 GHz L Lgluss Ly oo g3l Gllaill (mpe s Ul S11<-100B
f1=27.375.»

[13]:A0keal) iy Laase (AeY) 2al)) = 28.575 GHzfy s¢( Y1 2all) GHz

V27375 % 28575 = 28GHz o &f, = \[f, * fy = 28GHz
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Farfield Gain Abs (Phi=90) (b) 3 Al aslall @ @) daa
§ farfield (F=28)[11 —

phi=90 30 —\3) Phi=270 4p
7.15

60 / /5

90

120 Frequency = 28 GHz

Main lobe magntude = 7.15dB
Main lobe drection = 1.0 deg.
Angular width (3 dB) = 84.9 deg.
Theta / Degree vs. dB Side lobe level = -19.0 dB

150

(lail) £ lay) Jabada Jiay (D)3D ala) AN g lady) Jabda Jiay () of ledy) Jalada (12) JSil)
Cun ¢ bl JCally 2l D IS A5 s eadlly 23 sl ppl) Jalada (12) Sl
DA sl sam dad a5 7015 dBa lekiad & mpll Aed el b (12-8) JS3) o
Cothad) 235 die alat) el gled) ol (12-b) JSa) fon Lin5G clLa anacc siladll
dadlly W19 dB gsbus olall aill ssis W 84.9 deg dsjall mpe iluy(28 GHZ)
7.49 dBi \gied 3laa dalad

b Elaal) Al el Tlu 5),Saall el Al el slSlaall il Aliey clua

- (4) s
AN Ayl il Slslaal) gl 4)\a 1(4) Jsand)
Inset Feed Edge Feed 5ap Coupled Feed

S11 parameter(dB) -15.79 -37 -31.64
VSWR 1.38 1.07 1.05
Radiation Efficiency(%) 69 86.21 92.33

Total Efficiency(%) 67 86.11 92.27
Gain(dB) 6.1 7.22 7.15

Bandwidth 960 MHz 813 MHz 1.2 GHz
Beam width (deg) 73.8 77.1 84.9

Side lobe level(dB) -11.4 -12.9 -19
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REFIOAY @Al GUaill e

@AY el e Lot ST i€l Jalaa 4l 4dalal) Ll loa o Jaadls .
clsell e laayl el e g s Adeil) b g Lanla) el o el laag

A Al s elley Lain ¢SV Asall Gaje sendlly (piall Jlsell lliay .
AN Al e

ol ad el Al 35 JHa sl mall Bl Led Ul .

2 sl 4l U dalayl JE) VSWR e semilly o5iall Jsell clbiay Tl .

Ssel) alany A 1aay 1 GHzZ ylaty gaap (el Gape ok 4l WS (Juadl e ledl) 1Y)
(5G) Lselall Jaall V) Ladal il oy 4l Cum EDAN clilsgl) o il €Y

7.22 7.15
7
6.1
]
5
u BW(GHz)
4 ¥ Gain(dB)
VSWR
3 Radiation Efficiency
2
-8 1.07 1.2
. ' 1.05
. 0.9 069 0.8 0.36 I 092
, N []

inset feed edge feed gap feed
AL Gl o AlGa : (13)J8a

s Gluagilly clalitiuy-5

ol Gl e o i 4 lage D paabaal) adhall Jlsell L3 A sl aee
AL Jla e sl b e Lalal BE el L Al 4 Ld Cus (gAY Sl
el b L Glld ) Leg Ailide 5eliSs liide LSy Wi Loag Blay ot 436 S o Waase siladl)
Gl pae G G VLA e Guelall daal) il ciia @Y @lldy Lad) o semally 45l
ot il L A laiY) 5ol dad o LSOAB (e ST (mpll) sl dady 1GHZ (e ST Ll gaasil
 Jaady)

Al dyliag al A s Jal e lsed) elaf Al Sy @

bl sl el e laydl sae Aaadlage sladll a30Al) S i (Slots) cila o Lis)e
ol (e salyy e Jend claidl) o Cua gaagll Glaill (aje dalig

ol Opead Jal (e Ll Aghiae manal b Laldiely lsell 435 Al Juadl sl e
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