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Planar Frequency-Reconfigurable Monopole Antenna Design
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In this paper, a planar frequency reconfigurable antenna is proposed with variable capacitors. The proposed one is designed with
a planar monopole, and varies resonant frequencies by variable capacitive loading of a varactor diode. The equivalent circuit and electro-
magnetic(EM) simulation are utilized for the analysis at the variable characteristic design of the antenna, and the same radiation perfor-
mance. The implemented frequency variable monopole antenna has been verified by comparing prototypes with designed capacitors and
ones with biased varactor diodes. The proposed antenna has presented the resonant frequency variations from 2.25 GHz to 2.42 GHz.
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Fig. 1. Layout of the proposed frequency-reconfigurable mo-
nopole antenna.
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Fig. 2. Equivalent circuit of the variable antenna.
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Fig. 3. Simulated results of the frequency variation for the
proposed antenna.
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Fig. 4. Simulated antenna radiation patterns(10 dB/div.).

(b) H-plane pattern

9] %XJ F3}4=0l 242 GHz, 2.32 GHz, 230 GHz, 2.28
GHz, 2.26 GHzolA 7= ct E-j &l H-oj &l &

7h EH ol A Ao Fdst A WAL A5 JHEJ_%
Uer Ak eV o) o] 52 2.26 GHzel A 6.6 dBO]
o, Fupeo] W2 H2RE 4 dB oW E A EATh

M. 7¢H Faobe QHEILE M & 5

AAE P | mm T 449) FA&E 2he
FR4-Epoxy 713l A1 2= ATt W2 E tho] Q== 0 Vol
A A 26 VZEA S SIS 7HAIH, 14228 pFellA
0.517 pF7kA] €] 7HH ] 74538 SkyworksAHe] SMV1283&
A3} Th RF Choke® AFE-3F QTEIE 2k 2.2 nHo| ™,
AA St A7) HAWE BF £33k 3235 mn’
ojth. 18 5904 Al &E Fut 7bAY W B E <l
BUE Ho|i 9t}

A2 QtElue] s SA4S A8 19 63 2ol 54
S AT eyl JAkE = vlo]AE 9ol
213.9 37 DCE W E tho] Qo] 353}7] 913) Bias-
TeeE AT UEYT EA7](Agilent ES071C)%
Hlo]oj 2~ E]E AAsty, ol 53 AY T35 53
7bEl = DC A9E 7hH e EAloﬂ et Ed,

YES T BA7)29) DC AR £48 Hxslst, A
H3E 93l DC blocks AA3H T} WAL £48& =43}
7] S1g EY A %**714 A Hg o] L upoloj A

1124

meander
antenna

(a) &H (b) ™
(a) Front side (b) Rear side

28 5. AHE b F BRE

Fig. 5. Photos of the implemented frequency-variable planar
monopole antenna.
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a varactor diode.
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Fig. 7. Measured results of the frequency variation of the pro-
posed antenna.
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