BEEWRBPERGE F£20 8 H105% 20094 108 3L 2009-20-10-02

o BE 95 o 9(MMMB) 54

84e 9%
CELRNECES B ERR

FeLt

Macro-Micro Reconfigurable Antenna for Multi Mode & Multi
Band(MMMB) Communication Systems
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Abstract

A small microstrip monopole antenna for macro-micro frequency tuning over multiple bands is presented. The mean-
der-shape antenna is fabricated on a conventional printed circuit board(FR-4, ¢,=4.4 and tan &= 0.02). The antenna
operates over WiBro(2.3~2.4 GHz) and WLAN a/b(2.4~2.5 GHz/5.15~5.35 GHz) service bands with an essentially
constant antenna gain within each service band. Two diodes, a PIN diode and a varactor, are embedded into the antenna
for frequency reconfiguration. The PIN diode is used for frequency switching(macro-tuning) between 2 GHz and 5 GHz
bands while the varactor is used for frequency tuning(micro-tuning) within the service bands, 2.3~2.5 GHz and 5.15~
5.35 GHz. Unwanted resonances between the two frequency bands(2 GHz and 5 GHz) are suppressed by filling up
the gaps between the meander lines. The antenna gain is essentially constant and higher than 2 dBi within each service
band. The measured performance of the proposed antenna system suggests the macro-micro frequency tuning techniques
be useful in reconfigurable wireless communication systems.
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Fig. 1. Proposed meander-type antenna.
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Fig. 2. Measured return losses of the two antenna
types for the two operation bands.
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(a) Type A antenna at 2.56 (b) Type B antenna at 5.17
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Fig. 5. Measured radiation patterns of both antennas
with 3 mm gap-filling.
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Fig. 6. Proposed macro-micro frequency tuning antenna.
(a) photograph of antenna prototype, (b) topo-
logies of top and bottom sides of the antenna.
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Fig. 7. Bias network of the antenna for macro-micro
frequency tuning.

Ate el vhell A H rhe] £ == WLAN AH| 2
(2 GHzS} 5 GHz) Atolol A Fab4 293 (vi 2
Z HFS B 3 go]| &7t off AEI(0 V)Y o,
orelvtel W71 A9l Aol FobA I, el ve AT
K5 GHz) ti el A F&ahH, A the] L =71 on
El(1 Vi o, el A7] A1 Aol HojAH,
oteluE s F34(2 GHz)ol A F2etch d
olere ¥Fu FIEREE 19 8(a) ZTh
Moz Ad oYX, 02 nHET FX
MAAE(C,)= D 0.06 pFolch =3 4 E
22 QET o, X3 O 1999 A
o B o] A ¥ tho] 2 EE o] E

Azt = Y olge A gho] Rrol 73l Al
g]ioﬂ ;Gb‘]—o}

=9 7 228 AL RE-F o
2o

(X oF mef
¥ oot mt =

o
_!Z{

F-A (R =3 %ﬂré}% A
FE TR onfoffAl 7 10,000 Q31 Q A=
o A} e et o2 d H4E AL A tol &
Eo W wloloj At F5E W, 199 4o
of w18 gb)i= W thol LAY 24
& 913 FA R, A tho] 28] RF S0

_—
f=—
(V8
wn



BEERRBERGE H20 8 $105% 20094108

C
I
H
LP Rs 5
| R
I
Il
Co
@
cNas Coias
Lites Loias
(b)

I8 8. (a) ® toleze IF9 SI3E, b)
toleEe A% 57

Fig. 8. (a) The high frequency equivalent circuit of the
PIN diode, (b) schematic of the measurement
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Fig. 9. Simulated RF characteristics of PIN diode.
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Fig. 10. Simulation result of RF-DC isolation.
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Fig. 11. Measured return losses of the macro frequ-
ency tuning,
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Fig. 12. Typical junction capacitance(C;) of a varactor
(BBY-59 series) as a function of applied re-
verse voltage(V,).
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Fig. 13. Measured return losses of the macro-micro
frequency reconfigurable antenna.
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Fig. 14. Measured gain and return loss comparison by

varactor tuning when the PIN diode is on
state.
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Table 1. Antenna gain comparison by macro-micro
frequency tuning.

PIN Gain at resonance frequency(dBi)
diode Varactor 15 535
) (v) |23 GHz[2.5 GHz G'HZ G'HZ
| 21 | 095 | 263 [
0.6
23
0
2.10 1.40
5
4
3
E .10 2
ry 19
= o
£ =
g 12
& 201 2
e 3
Qmvmiy T 4
-30 L ? . -5
4.5 5 5.15 535 55 6

Frequency [GHz}
O 15, ¥ To|RE off FHYd o, npo]AZ {Y
o 9§ WAl £43} o=
Fig. 15. Measured gain and return loss comparison by
the varactor tuning when the PIN diode is in
off state.
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