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An Unequal Divider with Enhanced Physical Isolation Between
Output Ports
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[Abstract]

This paper presents the design and performance of an unequal divider with physical separation and electrical isolation. This
divider has a series 18 & resistor and 0.7 pF capacitor circuit between two quarter-wave transmission lines at half phase angle
from input terminal. This design method was improved a physical isolation between output ports and easy connected other circuit
because of unnecessary of extra transmission line. To show the validity of the unequal divider with complex isolation components,
a 4:1 ratio unequal divider was designed and measured at center frequency of 2 GHz. The measured divider performances have
the return loss of 17 dB, insertion loss of 1.5 dB and 7.7 dB, and isolation of 18 dB. Its performance is in good agreement with
the simulated results.

Key word : Complex isolation component, Isolation technology, Passive circuit, Series R-C circuit, Unequal divider.
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Fig. 1. (a)The proposed unequal Wilkinson divider (b)
Equivalent circuit when the port 2 excite.
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Fig. 2. Variation of resistance and reactance values when
the isolation component position # changes.

|S22] [dB]

1.6 2 2.4 2.8
Frequency [GHz]

|S23] [dB]

1.2 1.6 2 24 2.8
Frequency [GHz]

(b)
33 3. 0 Hislof wWE 4:1 d|chE MHE267| M (a)
ERARAIS (IS22]) (b) H2IZ (IS2s])
Fig. 3. Characteristics of 4:1 unequal divider when the
isolation component position # changes (a) return
loss (|S22|) (b) isolation (|Szs]).

www.koni.or.kr



J. Adv. Navig. Technol. 18(4): 359-363, Aug. 2014

19 3:& o) 24 o] 85)e] ST 2 GHz oA
A 41 vy v‘i—ﬂﬁﬂ } 21715991 Zlo] § 2 WapAIZol b2
web) ehbs vloy Aejiuizle] $¢ FE b s, A 2 45°

i Z,,, 45°
aen AeEsy 5 —eb}%a kol W A7KA ol g g o - P#2
= 15° 2141 90° 744 157 o2 slsigint. o (9 Z, o | 201 45° z -]
> ‘ 4 03 { =)
a9 3 (a)°ﬂ*1 rE PZ"l EE RS ]’ﬁ]‘l—(lSzzD 714 [y 0 MA4 transformer ¥

Aol gl wldaiA thFo] Blojx= A& vEhaL AR,
o5 WP [Sy| B2 7121]1 A ol7k90%el 717ko] 7}

o]
¥ 232 i Fo] Fojmiz 2e o 4 glek. Eme, V]

o vt A=EEA7] (0 = 90%)7F &4 WrAlg= A, a8 4. 4:1 H|CHE 27| ®EE AR
=2 LE Ao A= AtiF o g Ze 9 ES- 7k 9] Fig. 4. Photograph of fabricated 4:1 unequal divider.
e ¢ vk =3k Y SRS e A71491 el ¢ o
of TAIFleH, 71 vl HEFu7|et sdgt A7]40 &
S L s Eelekelth
5
. Mgz — 10
2
Sk ge] s Aol tigk A S gRlak] flste] AT 5-15-6
byl S = = 45° . 2] 725 e S11(Mea)
3422 GHz ollA] Z, = 5042, 0 = 457 Q1 4:1 ¥t 1= 1 e Sor{los)
Hj7]E AT ol Ajizte] 9 Z | =156 - s B{Wc]
-20 — =A== $11(Sim)
j49.4 ©=Z A ITE o|uf AlEH o] dg AT E o= AWR ] N
A} Microwave Office 2} Matlab-=- AF8-5}$1t}. === Suifsim)
ole] gk Ak ATkE 231 1 0.8 mm, A 454491 o] A AL S A
ZA| PCBE ARE-3te] v il 7 ] & Alzkstoic. ' Frequency [GHZ] '
7 4+= 4:1 ¥R 7o) AlRRE ARDS dERH 2o (a)
2, o] Aol BZo] AR &A= A4 AEHRS Tl 0
A8 witell &8 LE Atole] AAZE 7hstaL, &Y X
E Atole] E2]AQ1 F2]7F Heof 2lo] A71% Q1 Ajto] Aia} &
A s =yH o FeHo] e & AUtk ARlolA
Zyg s Zyy VIR~ A2 S8 XES Z“Q’*]ﬂﬂ A3k N /4
— 10 -
°‘T4E*"tﬂ§‘f7]’] A A2 ghE e Aol Tk a
T, a8 5E 41 H)UiA % Q%Hﬂf’% 54 A3E Ve = |
Z o7, o] aeftol|A Hizo] TAFI 2 GHzolA S8 X 15
Eo] Akl &ale o T, o]4}e] Az —f—— S22(Mea) 1\
22 15dB, 7.7 B2 919131, 18 dB e 1
= a8 FE WRAMASE20dB o, Y X E 2913 20 — —— S33(Mea) ‘§>
. ——[=F— saz(Sim)
S MAVIE 17dB o) SRS o 4 9Ik, o]u) ALS | e Y
8 712 2799) AF % 18 03} ANAE T 0.7 pFS 15 i it
S5k o)l Apol A wsze] MR Fehel vy ] I N WL R )
o AEYol T H4 A TUIA S & Tk Frequency [GHz]
(b)
a8 5. Mo wel 41 BIE 2ui7| S-Ti2lale SA
v. & 2 (EX AIB2I0lE Zh(a@) [Sul, ISz, [Sul (b) [Szl,
[S2s|, [Sas
B eRol s A EA A ol ARRE] = A HeEi Fig. 5. S-parameter characteristics of proposed 4:1

unequal divider (measured and simulated values)
(@) ISul, ISz1, Sz (b) [S2l, [Sesl, [Sss-

http://dx.doi.org/10.12673/jant.2014.18.4.359 362



B FUTE Ajole] Be4el Helsl 47149 2 7
ZA)717] YA A \/4 ALH 7o) Foto A
8 QI} AWAIE 0.7 pF= 2 H AZslo] £ X E A}

YEE 3L, S8 XEVUE 3R dHe] 4=

W)E &9

2]

N rle

=
R
A A
oldll 4
i 1442 1.5 dB, 7.7 dB , WAV 17
B o’d AL, o] A wlth
o Blzlel S40] FAFE SIS

S MMIC = 7] &o)] A}-8-5]=
A3t AR EAS Ao A
o

Qe Ao wk

A oo

|

HO

[1]1J. G. Kim, H. S. Lee, H. S. Lee, J. B. Yoon, and S. C. Hong,
“60 GHz CPW-Fed Post-Supported Patch Antenna Using
Micromachining Technology,” I[EEE Microwave and
Wireless Components Letters, Vol. 15, No. 10, pp. 635637,
Oct. 2005.

[2] J. H. Kim, J. H. Cha, 1. D. Kim, and B. M. Kim, “Optimum
Operation of Asymmetrical-Cells-Based Linear Doherty
Power Amplifiers- Uneven Power Drive and Power

Matching,” IEEE Transactions on Microwave Theory and

Techniques, Vol. 53, No. 5, pp. 1802-1809, May 2005.

4 A (Young Kim)
19884 28 : MZtHEtm MXS
19884 1€ ~ 19934 5¥ :
1993 6 ~ 1998 2 :
19984 3¢ ~ 20034 2¥ :
20033 ~ #xf b
¥ 2HAE0E: RF 2 Microwave 3|

=

g
ol

>~

[
o
il

o
o
N

o %
>
g
s
[oe]

r-TY

ES

I

>
i
)
-4

Gt

>
>

[ e BNY

4n oz 2

[FE ]

O 2
:@

El o (¥
Hr
o

=
0¥
H
opm
>

ELEE

A
ok

I
El

o 2
Ok
J

[l

:°|I=
1z
g
1z
X

=

29

.
19784 2&

o
=z

=

Mzt st MR
198214 29 : MZLyst x
19894 28 © MZChst
19874 9 ~ ®A|
AR O0E: RF 2! Microwave 2|2

(== g

P

EanS
Rl

A=
t=CH st

S

F
F
F

o]

sl
il

J

!
!
i

0

0z

om
>

0

r

[l

JEFJ

o
it

B
Hr

=

B I
T

Py

363

Hr

2 mE Alolo| Bald Ha|TE SHAAIZI BlchE 27|

[3] E. Wilkinson, “An N-way Hybrid Power Divider,” IRE
Transactions on Microwave Theory and Techniques, Vol. 8,
No. 1, pp. 116-118, Jan. 1960.

[4] M. Hamadallah, “Microstrip Power Dividers at mm-wave
Frequencies,” Microwave Journal, Vol. 31, No. 7, pp. 115—
127, July 1988.

[5] D. Antsos, R. Christ, and L. Sukamoto, “A Novel Wilkinson
Power Divider with Predictable Performance at K and
Ka-Band,” 1994 IEEE MTT-S Symposium Digest, pp.
907-909, May 1994.

[6] S. Horst, R. Bairavasubramanian, M. Tentzeris, and J.
Papapolymerou “Modified Wilkinson Power Dividers for
Millimeter-wave Integrated Circuits,” IEEE Transactions on
Microwave Theory and Techniques, Vol. 55, No. 11, pp.
2439-2446, Nov. 2007.

[7] S. Kim, S. Jeon, and J. Jeong, “Compact Two-Way and
Four-Way Power Dividers Using Multi-Conductor Coupled
Lines,” IEEE Microwave and Wireless Components Letters,
Vol. 21, No. 3, pp. 130-132, March 2011.

[8] C.J. Trantanella, “A Novel Power Divider with Enhanced
Physical and Electrical Port Isolation,” 2010 /EEE MTT-S
Symposium Digest, pp. 129-132, May 2010.

[9] D. M. Pozar, Microwave Engineering, New York, NY:
Wiely, 2005.

N
ksl
]
El
2
Pal

H
o
ic]
01
]
E
>

0

0 o
24 x

R e g
4

rio

e ..

El
P

a

Sk

N
ol
ol

0

[t

21 AA

U

El
4>

www.koni.or.kr



