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Ultra Wideband CPW Baluns Having Multistage Wilkinson Structure
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Abstract

Ultra wideband CPW baluns are proposed in this paper. The proposed baluns are consisted of ultra wideband
multi-stage Wilkinson dividers and “X”-shaped 180° out-of-phase generator. Bottom-bridges and via-holes are used to
connect CPW ground lines instead of the conventional air-bridges which require troublesome manual working in
fabrication with HMIC(Hybrid Microwave Integrated Circuits) substrates. The proposed CPW baluns have ultra
wideband of 3 or 10(=Fuign/Fiow) theoretically, the wideband characteristics and S-parameters of the basis Wilkinson
divider are directly converted to those of the proposed baluns. The proposed baluns are so compact and small compared
to the conventional Wilkinson baluns because no additional area for out-of-phase section is required. So the size of
the proposed baluns is exactly the same as that of the basis Wilkinson dividers. As examples, 3-stage and 7-stage
wideband Wilkinson dividers are converted to the proposed baluns. Their measured operating bandwidth are 1~3 GHz
and 0.8 ~5 GHz, respectively, with excellent matching, isolation and power division performances. The measured mag-
nitude and phase balance errors are +0.5 dB and +0.45 dB, and +5° and +10° over 1~3 GHz and 0.8~5 GHz,
respectively.

Key words : Wilkinson Structure, Balun, CPW, Ultra Wideband

[. M & JeY R el SH #E A2, Fo EF

tn“_

de¥i ol 4 B.7] &3 8 (Division of Information Technology Engineering, Soonchunhyang University)
et HAY B5 2138 W23 834 F(Department of Electronics, Kangwon National University)
ohsful 2 2}7d B3 8- (Division of Electronics and Information Engineering, Chonbuk National University)
35338175 ¥ (Daegu Gyeongbuk Institute of Science & Technology)

= ¥ & @ 20060515-052

AAsdza ;2006 89 19

*
* b

P e 2 ol Ay

-'~1

311



REBYESERIGE B17E F IR 20065 9A

), 229 257 % AYs) A2d 53 2L ¥
SERELE EP P E R R LR
A7 180°7 HES AHS PujsiAY, Ei
woje] 4L 7H F 98S Ageks S8l %
Z A2 ol S0l TN Y I2 27
b wEbahn)olth BEY Fel vle e
A s, 729 @

=]
=
-
Aol F2A wEol ¢

1 Ao

=43 AA R Agl Qo

& Bul7) gl wE(o
5 “Y71& WEro @ MEy2 FE AF oL
g Fzolth

A71& 22 AY Buj7|2A 9 7|E LR EAX
£ 28, Wlf I FHE AF SEEHE 2
2ol a71& Bujrle) 71E 19 12 Y
o EXS Hol7] wio By EAL s
thgto g FA s ok gt} 71 3-tF Y7 Ful 7
A9 FiowFug=1:39) 29 EAL 4L F 3

I8

= T N
BIEE1 mhoke)] ]2 0 2 FiowiFug=1:108] 23
58S 4z dgw 11 A< 727 W83

23 g 471<¢ o715 CPWE 8IS 45
of, CPW9] 72 AL & &&3lo 180° 4
SEARE AL AR AYs F9, €10 67
o ¥)3ly 7Y F34 9, S-geuE 54
£=3]|(degradation)7} Sl= 233G e Ful7] +
Zo HE L AAF & ok B =5 AtEE
= o] 23y FAlo] IUE
o, HE 32 E Y3 HE9 F7HHQ HEHI

sto] 971 Buj7|ot YH 2718 Btk

Lo TSR R T

d |

TARLE FE3IooF 3= ool A
B =R M E o] FAE 3|23kt air-bridge THA
bottom bridge ¢} via-holeS A}8-3}], 2}-53}¥ PCB
Az ZAH0Z CPW 3 ZE& AFsls WS AL

st

1. Cie 20 g7ie =hi7

9712 AE Fo7)E v AHENE S48
o Holy A Fuj7joltk, Tk AY Ful7|
Aol 7|RAQ) 7SS BT, WEH P OE

T
4-2r g 520 24U A9 £H7]= 7

812

EFor T &9 @AY Aol 5 AU A8 &
uf7)o|c}. wiEtA BECZ ARRE] YA F
28 gae] 943 ME g7t He +E2E 7
slo} gk

Y Zo AR HH AE Ful7]9 17 7]
v FZ2E g9Fo] Fo. 18 1< Agilent ADS
(Advanced Design System)= 2<Qlal] £ o] F2]Ql €
& A8 Ruj7]e] EAS HAYFA Ao 2 @3
o] A% =(matching)®} F &7 @AM AL
(isolation)S -25 dB 7|F o2 &S HAS o
o] A9l EAolgt st ztE 20 % Fro|th 1AL
AAZ TE3= FAHNA 45 &4 2200 2T
AolBZ Y Z2 % Folxlth 15 dBe] A
o} A EE Y ZY 7|ELE AYHIL S ©f
FHOZ2 50 % A2 HYES e F Ue O
o} geid 471E Bul7) 7] &2 1 AAZEY
AZo| F7] W&o, o]F FE&F LEE 9A3| U
AqEol F< T gl

A g EAE 25 Astd o ¢ A
g Buj7] +Z2E FHst2, 7] A v F2E
A Ete EES Algste ol stk whefol 100
% FBW(Fractional BW)S ¥9&l= A%, FiowFrig=1:3
o]BZ o]§ A A 3d 727 L3, 1:10
o v &2 ¥/ AdMe T8 +X7F BR3 1

0
- B = s :
-1D_hwjf_r?§£mg.va il mmmm__éﬁﬁi_ﬂ :
B B _ 5 o :
‘QB_I .
ot A8 N1 -
S 5 TR 1) P | =351
’ 1; —— S22
-35+ < ' ; - —e—S33
40 | | —n— S21
b ||] - —— 3531
1 SO — % e SN s 832
-850 S S R e AR B T T T
00 0.5 1.0 1.5 20

freq, GHz

28 1. 19 90 By 29 o3He B4
Fig. 1. Ideal characteristics of the 1l-stage Wilkinson
divider.



08 2. 3% S 90 Bujslg ol gHe BA
Fig. 2. Ideal characteristics of a 3-stage Wilkinson di-
vider.
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Ideal CPW Elements + Ideal Phase Changs
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