( Ultra-wideband Components Utilizing a Uniplanar Ultra-wideband
Balun)
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Abstract

Various types of ultra-wideband components with 10's of GHz bandwidth have been developed utilizing a uniplanar
ultra-wideband balun, which is a simple microstrip-to-coplanar stripline’ (CPS) transition structure with the operating
frequency range from near DC to over 40 GHz. Developed ultra-wideband components include antennas, mixers, doublers,
and detectors in a carrier type and in a surface mountable type. One of siurface mountable components, for example, single
balanced doubler has output frequency 8 ~ 28 GHz. These high-performance, low—cost ultra-wideband components may
replace expensive conventional components, and also cari be used to develoﬁ new muiti-GHz UWB application areas.

Keywords : ultra-wideband (UWB), balun, coplanar stripline (CPS), microstrip line, surface mountable

.M B k. mhebd el 2FUY 24T Tt A

B A2 Qo EF AT |FPUTAL Fi 2T

gl e AAde Fo4el asn Qe = dolde 571 £4 Mbs ~ $3 Mbs £ 3
oelg AAde F2¥ axe Am A, Av e, ol mek FAEN 225 FrRHel 27
42 Aol B¢ Adshed Qo) 2309 2480l AT oD WE Hojd WeEmel gB 2T

o= ]
drold, A7AE dLF-FE F2 9459 i T A A BAS FEE fdMe ZHY Flolth
&

ZHEY £l A& Yo, T gAY & EE HZ 23U (UWB; Ultra- wideband) 2 &
STrAC s AAFE SR oHE wrh Bopxn 94 ot g ulEg UWB AA =3 98 ¥ of
Ueh EAE0RE B0 IAREA, 23U 4

R CECREEE L B R & 2E 25 R 277h Ads An gln,
(School of Electrical Engineering and Computer B =Rose olgjst 23y A APy oA
Science, Kyungpook National University) of Wl 2B Wee o)43 10 GHz ojAre] n

T A, oldslolz A ’ )
(EM-wise Communications Co.) S 7 2399 ARE Agste Yok HHy
Hedak 200908118169, =4 SEY: 200991249149

(1134)



2009 128 MX3%2 =RAN M 46 HTCE AN 12 E A

zo z3ue @2 34 gt z3ge »
9 gtalt, F3k4 £, Al 2 A9 52 A
dstgen, Ea gudde] Nsd 248 FEs
A7te] i Aato] 7beskA sHsich
0.2 B

B =24 Adete o 2309 LES FEa7
JAME 2Pge g THo| A5HolTh A A

Hog 7hg o] AEEHI Y& BEL FYPF AE
bl wgoz oo BuFo] ohd 71%e] L A}
§3t3 gol, 22 e olgl g, 714 Ee &4 % o
2 Aol glo] ol gol gick metd WrAe 23
o) 93 A5 WEo] YFHolg & £ gt

B =R A Agd 240 HEe] B a9 19
UERIITh AdAQ P2 BEH (18 1 @) 2 v
Aol Aol AA Bxe) By (2F 1 (b)E Yehiz 9l

o gARes FH%Q
Azolq gAHoE 5

o

¥9] nlolmaRAEHY
9el AA ¥ coplanar

2
[e )
5w ML

N

!

stripline (CPS)22] Hol& Slsjr, nlo]aZ2EY A

b

M Xol o] wWRol 2L (g)nf 2} CHA
oMol A BE ()

The configuration of balun {a) and the electric
field distribution at the each section (b)

(1135}

2o viazt gl H2E B-B'S 2ol FA Hz,
B-B'ollA C-C'¢} Zo] ofefi& HA e MEg T3],
CPSe] AARERE Ho] HE 722 5of 3ok F, vlo

AR~ER ARA CPSRY Mol A Yyda
o] Y 3 AAxE AA X HES o) FEF A

et

1. 2rfe gLt

42 2n% 2 BY A5 A5 2ug S0t
2390l me Aze Fie AdCEA YeATERE
olgahs Bl Azdel olel A Eobl A $45
2 gtk Bl Azde] aFahe e He o
A%¢ Hxoken dudoz AL volazse
2

obe L (Microstrip Antenna: MSA)E Z7|7F 23,
b3, digAgate] 7heste] Arte] A S spAd 8t
At Futg g Fo] Fol FfH Ay A&7
of@c} whd, dHols &% <HEVHTSA: Tapered Slot
Antenna), quasi-Yagi ¢HElU, Bow-Tie ¥ Z3}o]d
(spiral) QFElU 5& W& BfdEL 7bA vhoFg wlo)
Ay Fojd Azde] W2 g AHEET Sl
7189 tiREe] Fdd Ageite mle]aZ2EYR-E
% vlo]Z2AEY-CPS(Coplanar — stripline) &
CPW(Coplanar Waveguide)-&% 59 #Ho|FR(5L&
)l A0 o g WAEA ] AdHE
Aol 9T wepd [1el4 248 2399 thola
REEY-CPS &S of&std iy A EAME
F2g ¢ 9. $E HE Y 5L o83t ¢
gy 2R g 9 A B4e Jﬁﬂi A=
o, Ee nfo)la2AEHoE FAHY TGE &
Agde) AHe] 4A ot 28 gL v e
Zylo A 7hsk dFdg B dAR 4EE s
Steufe] HAE 94 ‘ﬂ;ﬂ HEe JFued 1S 2
adte] AT oS CPSEL $3A4E FAHE oH
U dAs d4s } “’c}é?-‘li kst 19 2

°

& %Y BEL 01§83

) ro rlo m

i

>

a8 2a)e 24 GHz ol AME 7bsst s3oid TSA
T 2o F3 gk Az ey 2F4E HE
vl-t]&(Fermi-Dirac) Hol¥ %8 wan, A7H

2
9] 2Wo] FE(corrugation)S Fol W B AR
AAF Froln] A A 18 GHzolA 30 GHz7HA
o] ¥ duds gjd £} 12~13 dBel vjud &
)53 0% B PFE /AT B E FdY <t



32

CH 4 - §11
0.8808 mm REF
0.988 dB OFFSET
8.99° GFFSET

S11 FORWARD REFLECTION

19.088 dB/DIV

LOG HAGNITUDE »REF=0.0080 dB

HARKER 2

24.926800008 GHz
-32.318 dB

HARKER 70 MAX
MARKER T0 RIN
| 1 18.227258B88 GHz
~%.481 db
3 26.915@008R8 GH2
-28.046 dB

4 3B.8125¢080@ OHz
-15.885 ¢

5 3J6.08500806@ GHz
-11.912 ok

HARKER READOUT

16.008583125@ J6.0850080090 FUNCTIONS

(a) 24 GHz UWB S48 TSA

§11 FORWARD REFLECTION fH 1 - Sit
? f LECT ©.0008 nn REF

0.088 dB OFF3ET

LOG HAGNITUDE YREF=2.880 dB g.88° UFFSET

10.00¢ d8/D1Y

. “HARKER §
10.089062500 GHz
~13.778 4B

HIARKER TO MAX
HARKER TO MIN

1 2.B@BL25088 GHz
-18.477 dB

4 2 4.006562588 Ghz
~13.631 dB

3 6.p1l5aReay Guc
~42.978 dB

4 8.883105890 &u:
~18.199 dB

E it HARKER RERDOUT
0.500088208 GHz 14.095625088 FUMCTIONS
(b) UWB S22 E<El0| oL}
a8 20 23Uy YEE o/ 8s TSARL EElo| ot
=
Fig. 2. TSA and Bow-tie antenna using ultra-wideband
balun.
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