200811 8% MAFE3

== 2008-45TC-8-5

Metamaterial S ©|-&

[

=EAN M 45 A TCH

Ve

X8z 35

o|Z w2 47

( Dual-Band Balun using Metamaterial )

2 8 A

*

ju

A}' £

3
o

( Heeseok Oh and Sangwook Nam )

fO

B widMe oFddds AEstie Bie
0117‘1 Fosto] 4 G Port)7he] LY E(Isolation)
g 3 =2r]9 AFEE A8A M4 Hole AEME

&
rAF

KR

A<k
B
(=4

= 20
‘E%"“a

670MHzA A 253
o+,

dAE Y Aot TR

T X (isolation)= A -124dB, 2331 Y43

fa Rl d¥E Aa ]6}‘3511”% 71

27171

metamaterial -
D-CRLH(Dual Composite Right/Left-Handed) 3 #l& AR&3t9} TDMB -rZ}—r

e 2

<
2

|3

%O
1

e Wilkinson Power Divider

&g x-?} 28} 3 Abolo] ArlEtsla, olFd
CRLH(Lomposlte Right/Left-Handed) #ejs}
o1 195MHz, ¢}z DVB-H F35uidl

28k A/z

2AE 2 l=‘“‘}4‘—”(retum loss)oll 18 42 -12.98dB(Su)
Fye

fL A= gy

008dBR.T} 21, Sk b= A 28°0]th

Abstract

This paper proposes a dual-band balun which is based on Wilkinson power divider. By inserting M2 transmission line
between port 2 and 3, this balun shows good matching at all ports and improved isolation. We use matamaterial(CRLH,
D-CRLH) structure for a miniaturization of the circuit implementation and dual-band operation at TDMB frequency
range(195MHz) and DVB-H frequency range(670MHz). The proposed balun is designed with return loss larger than
~-12.98dB at all port, and isolation larger than -12.4dB, the amplitude imbalance between output signals less than 0.08dB,

also phase differences of outputs less than 2.3°.
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Evne- and Odd- mode decomposition of
proposed dual band Balun.

(a) The proposed Balun circuit in normalized

(b) Even-mode excitation

(c) Odd-mode excitation
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Table 1. The wvalues of each parameter before
optimization.
L,R C’L C/R L,L
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Table 2. The wvaues of each parameter after
optimization.
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Fig. 5. Balun's Schematic.
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Simulation Results

195MHz 670MHz
Output(Sy;) [dB] -3.35 ~-3.32
Output(Ss)  [dB] ~-3.43 -3.29
Output imbalance [dB] 0.08 0.03
1dB BW (%) 256 379
Phase balance [deg] 180+10° 180£10°
Frequency range (MHz] | 148~222 | 462~T757
BW [%] 379 44
Isolation [dB] < -10 < -10
Frequency range [MHz] | 131~242 | 532~798
BW [%] 57 397
Return loss [dB]) < -10 < -10
Sy Frequency range (M) /BW [96] | 156~223/ 34.4] 464~739/ 41
Sy Frequency range (IMHz)] /BW {91 | 98~228/ 66.7 | 465~741/ 41.2
482~741/
Sg Fraquency range (MHz) /BW (%) | 130~229/ 51 .
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