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Development of Single Feed Antenna for Integrated Public Network and 5G Network
Frequency Dual-band Cover
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ABSTRACT

In this paper, due to the development of 5G communication technology, an antenna capable of

covering both LTE and 5G bands is currently needed. In addition, we designed and manufactured

a single feed antenna for the integrated public network (LTE) and 5G frequency dual band cover

to satisfy the frequency bandwidth of more than 10% in each band. The antenna designed by

adopting the dipole of the basic dipole antenna in a planar structure is a form in which the radiating

element is vertically extended at all of the 700 MHz antennas and folded into a "=’ shape. In

addition, the radiating element of the 700MHz band serves as a reflector of the 3.5GHz band

Received 25 September 2019  radiating element. As a result, the 700 MHz band -10 dB bandwidth 104 MHz(14.8%) and 3.5 GHz
Revised 24 October 2019 band -10 dB bandwidth 660 MHz(18.8%) were obtained and the radiation pattern characteristic
Accepted 26 November 2019 oq 1ted in gains of 8.46 dBi, beam width E-plane 55°, H-plane 81° and 3.5 GHz bands 6.14 dBi,
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<Fig. 1> Wideband dipole antenna
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<Fig. 1>0ll= 993 thol&F StV AAALE A8 FRERH B9 B4 7F2E "SAA 27 gy
Z& USRS AAIRE BRE tholE bV Fx8 2715 YEIth ¥R F7)E Y7 250
mm x 250 mm x ImmZ FYF ZAOZ A, <Fig. 1(a)>2] 700 MHz tholA F318k= eS|
7] 146 mm(0.34\) x 22 mm(0.05A) x 65 mm(0.150)°]1™, <Fig. 1(b)>2] 3.5 GHz WgolA FZ3= ¢

Blube] WAL 2715 55 mm(0.630) x 12.5 mm(0.250) x 30 mm(0.350)°] Tt} &71A WARLAE HH =
AFo g et o], YWH o Z 7|2 tho]E Y= 5 ~ 8%4 WS FS z7] ol hgZ sl
Z 9ol A AR S A 7P Jbseta, AgoE A& Jbssi, B3 B 700 MHz $FEIVT 3.5 GHz
QtelLtell thh whAlR &S e o & F e WY TXE ZHE“OP%%T?} ojg} &2 Ao HHY
TZ WALAE Zte golE GHus 33 F359] 10% o] e E &ET} Jhssith
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<Fig. 2> 5, characteristic of plate element dipole antenna(Simulation)

<Fig. 2>°llx= 700MHz, 3.5GHztH 49| tho]Z <tEube] whabEA A4S YERAQIT 700 MHz TS ol A 9]
-10 dB tH¥E-2 90 MHz(12.8%)E, 3.5 GHz t9ell4¢] -10 dB Y32 403 MHz(11.5%)5 SEAT
o|¢} Zro] WAAAY] EL A 3 tho]E <] thYZEo] YlojHE 3218 4= ) © 1(Balanis, 2005; Seo
and Woo, 2002), ©1& &3l 10% ©1/d9 YZEg 2k dda7 elve] 7|2 o=2A FE4S A3ttt

2. 0|30y el g CHE|L

oF Aol 77t BUF WA TolE elfe] T2E ¥R 700 MHzAH o] HEYT} 35 GHz thl o)
Srelube] WhAlR BE SEE AAT olFT AME B FAH AJEUE HAST AAE el
<Fig. 350 LFERA v} o] WALAALE 700 MHz FEIL] FAROIN £2 A% F o neo Fe
FeE AASAT mebd SARE Yol B MSAA 7 teje] 87 TYES WEA|T, 35 GHzol A )
ME FH7 balne] §lo] 700 MHz F43} Qe Sach =%, B T AgHRe] 4 9 Fog ol
QA2 wHAZOR 700 MHz BAAZEE ] Fo] 2A% AR WANE S 2AsqT

e Aok ohElUE 247 td e BEsie obEUSe] 45 A8 st 7 wAlate] W00
MHz e} WAR2Ae] Aolsh %, 35 GHz Ty $AaAke] dolsh Eyo] w2 Qheuhe] SAWsheh whAlE
2700 wWe ohEvel B4 WEE Held Basl o
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1) 700 MHz TH] ZAIRXLS| ol M2 5 B3]

<Fig. 3> Structure of dual band antenna

<Fig. 3>oll= AQHEl QHELte] 700MHz ol A o] WAkaAl Wste] wheE QMY S48 ERIsh] ¢s]
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<Fig. 4> s, characteristic of 700 MHz band radiation element parameter(Simulation)

<Fig 4>ol = AetH QL] 700 MHz t oA o] WAz | ¢ 3 wio] M2 54RstE eI
o 94 <Fig. 4(a)>oll= WAL Do g & 2EIHLH, <Fig. 4>l FAARAY] & 2

AQrE SHEVe] 5, 548 WEE UYERRSITE oW, 3.5 GHz t¥e] WA ZolE 50 mm. .
mm=E AASAT W G o Zol7t Aol me} 700 MHz o] FX1F37} 3H43akH, 3.5GHz thY
< Z WPt fles € 5 Aok =3, " o] Fo] woRell whek 700 MHz tf 9ol A 2

g o] ol
A %ol Qo™ 35 GHz T e 2 WE §ee & & otk o8 Bal Be Fu4el 700 MHz Hle]
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% WEAD 90w, 700 MHz ] PAAA Polsh Fo| Wae] WE 35 GHz tHY ] FAFE
o g Eo) GeFe ZFHole T 4 ck
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<Fig. 5> Structure of dual band antenna

<Fig. 5>9l= Atd e Ue] 35 GHz thollAe] WataAt wste] me ey S48 gelshr] 9s]
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<Fig. 6> ,, characteristic of 35 GHz band radiation element(Simulation)

<Fig. 6> A ckelLhe] 35 GHz Bl Aol PAaA WE 6,3 wel BhE SHWsE el
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<Fig. 7> Product of proposed antenna
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<Fig. 8> Characteristics of proposed antenna(Measurement)
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<Fig. 8>0l= A|HE T F3HH 56 F olFUY AWML ddgd SElvte] E4E eI
WA <Fig. 8(a)>9ll= 5, EACE, 700MHz th< -10 dB TS Z 104 MHz(14.8%) 3} 3.5GHz 1<} -10 dB Y
Z 660 MHz(18.8%)<% UrEMJ‘iii, <Fig. 8(b), (0)>°l= WAHIE SA22 700 MHz A= ©]5 8.46
dBi, /¥ E-plane 55°, H-plane 81°9} 3.5 GHz thH oA+ ©]= 6.14 dBi, W% E-plane 79", H-plane 49'S 217}
ANt =3, 7t tgjH 9] E-plane?} Hplane ¥ 2% A HAE-S A5ty HAEE] 5HEF
5 Az ARt A4S IR0 & Q) ol AHE ok BE A SATh

<Table 1> Antenna characteristics

700 3500

Simulation Measurement Simulation Measurement

Frequency[MHz]

Bandwidth[MHz] 88 104 358 660

Gain[dBi] 8.77 8.46 8.18 6.14
E-plane 584 55 82.3 79
H-plane 81 81 84 49

Beamwidth[°]
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