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An Analysis of Three Port Ring Resonator for the Balun-BPF
Characteristics
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Abstract

In this paper, we derived the Y-parameter of the recently reported Balun-BPF with a dual mode ring resonator by
using the network analysis method. Using the derived Y-parameter we verified that the Balun-BPF structure satisfy the
balun conditions. In order to design the Balun-BPF with arbitrary characteristics using the standard BPF design method
with ease we derived the immittance slope parameters of the dual mode ring resonator with a load. The notch fre-
quencies are also predicted. By designing with the proposed equations, simulating with a circuit simulator, fabricated
and measured a Balun-BPF we confirmed the validation of the equations. The measured data shows bandwidth of 71
MHz and insertion loss of 0.92 dB at the center frequency of 2.46 GHz. It shows the phase imbalance of 174~181
degree and the magnitude imbalance within 0.5 dB. ‘
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Fig. 1. Structure of Balun-BPF.
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2-port circuit.

11

.__ Inverter
@ Uy

1
]
]
]
]
+
¥
t
]
t
'

Q8 3. J QUEHE 2+ 21 BFF 57182
Fig. 3. The equivalent circuit for a 2-resonator BPF
using J-inverter.

438

Ao 5yl tids) FH 2 ()3 22 €2 = meh
B E 78 & 9tk I8 19 CHAA ZE 3& v}
2 AR 1o] EAZEER oEmH X P He
Yu, Y28 #t0] th2A so T 79 FANE AR

I O £2Z FAUHE 7HAA Ptk
p=-20 dB(w)
2 do |e-u, (5)

Y2
b1='i[(Y1+ Y2+2—L)

2

Ys (6)

2-3 Balun E4

XE |oM HokE W XE 28 32 EEHoE
2 Zolg 7] Wi A7 GEA ke
Ao E Hojxul LE (E YYP A=y, A2 9
Y, AEE E7be] Yol A] ¥, F A2 9y
W29 Aol A FR8A E2 % Ia¥o] A4

2 kbRl vy AR ofs] XE 29} 3 180° 943
E 77 9tk Balund 4 Fago] F 28 A
0] FYH 2719 18009} AR 2AE BF
ok gl

ol Fa7] s, M 4 (3)9 AErHA 3§

S Atek P (Sparameten)Z HE3E GurFA
Ale gugsod A2 G2 TE JAh2o g
HEA () T3, ol o] &3t 4 (®)F Tl
FA FR(0 =12, =112, 8:=1)NA 9] 8,3
59 EAE 78 £ o

(Y =Y XY, m + Yz) +YpYy

_—zznzm‘f

Yo
;Z_ZmZm‘/

Yy

(Yt Y X Yp-Y)+Y,Y
Sz= ING (7

A71M Yo, Ype EE 13 29 ofEnj&d o]y
AY=(Yy+ Y)Y+ Ve —YYy°lTh

Y, — Yz)‘/m

Su=

S —+j
il om0 = Y = 1) Yo Yo + Vo)
S | = 2( YJ;YZ)V YuYp
Wo=w (Y= Y2+ Y (Yt Y)  (8)



A7, Yo ¥nd 2738 AHE3HE, "1:- TEZ AZ
A71¢) Aol MDE 2 (9)$h 7ol
DP= 4] (100148} 7+o] 180°9] Ak .
by 19 19 F2E Balwd) 24& B0y
g+ Utk

MD=|Su|—1|S 4l

=|52x|_|321|

=0 ®

_ o1 dmlSy] _ Iml S 3]
Dp=(t Re[Sgl] t Re[531]

X, I

=9t

= 180° (10)
24 M=

19 4= 992 HAE Balun-BPFY) §-7He}o| €l
EAoly, 18 5 43 YA 1,9 SFFE
Uehd g Zoln}, §=09 2AE 93] K3
A A (D3 A @)olA Im[Yx]=02 ZHAA 7
Zo] yehd 4 Y, I1¥ 4 % 594 o] §9T
F on, 53 iy Ol 7HEAEAA FA8HA +

of a FFdhe FES wiAE
25 ;2| B

I8 62 7, A2 dYEXNZ)E HeA A
2 EE 29 39 A 71€7] WEtE el 1
PTo|t}. FA FHFAAE 180°9 JJAE 2

y.]
freq=2.119GHz Eeq—z 781GHz
dB(5(2,1))=-33.520)

' {

B(S(2,1 ))--33 52

dB

20 22 24 28 28 30
freq, GHz

a8 4 7S 54
Fig. 4. The characteristic of attenuation poles.

Balun-BPF &4 78& 9% 3-94 &-330719 &4

0.002
. boot /,_ B
8
t D UDU ...............................................
[=)]
[
£
0.001 t fm2 }
freq=2.11BGHz freq 2. 7B1GHZ
imag(Y(21))=1 674E-6 |mag(Y(2 1))=1.676E-6
0.002 T T T T T T
20 27 24 2.6 28 3.0
freq, GHz

38 5. vy 5
Fig. 5. The image part of ¥y value.

190 —
1854
@ 3
@
g 103
Q N — :
"7 3 a
175 QiE S ;
170- T " ¥ } L} r ¥ ‘]’ ¥ | T I Ll
238 240 242 244 246 248 250 252
freq, GHzZ

38 6. Zyoll W2 AR g~ gn) 712719 WS
Fig. 6. The variation of phase imbalance's( go1~ ¢31)
slope by Z3(Z=17, 13, 9, 5, 1 Q).

A gho] EAEFE A 718717 &0
EE 4% BAY dudLvt 2248 F9%
AFAE HolAT A2ty &AL Ut 1 A=
o YAPAE WolAFE 7)&7)7t FEE §A
< BolA|g BPFY AZYd| &< nideE &3
o] Ut} o]t 7 trade-off HHE FH3| T3}
Balun-BPF & A A|3t<jof gt

M €A 4 58 g1

o)Az} 7bo] AtE HAMES HF37] $3td,
4 F 34 245 GHz, ripple 0.03 dB, Bandwidth 100
MHzZ Balun-BPFE AA AT 9714 z,(1/1)e
A 7HzkE A3y 79 202 *946}1 A
Ao HYHNEZ)E 783t 20 Qo2 S F
AWE & o] &3 tlY T3} oj5}7]9] AutAQ ¥F
A7 @iﬂ”—:— w2l A s



BEBHEBERNGE £19% H45R 008548

a8 7. A=< Balun-BPF
Fig. 7. The fabricated Balun-BPF.
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