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A Novel Compact Ultra-wideband Power Divider

LI Wet, FAN Hai-jun, ZHOU Xi-lang
(Center for Microwave and RF Technologies, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: A novel compact ultra-wideband (UWB) power divider is proposed. The structure is formed by a
short-circuited coupled microstrip lines section connected in parallel to a folded microstrip line segment at each
output port. Based on equivalent transmission line model, design equations and guidelines of the proposed UWB
power divider are given using even-and-odd-mode analysis. Then a prototype of this power divider is designed
and fabricated on microstrip topology. The simulated and measured results show the insertion loss is less than
2 dB. The return loss for the input/output ports is better than 10 dB/7 dB whereas the isolation is better than
6 dB. The out of band rejection level is more than 20 dB from 13 GHz to 20 GHz. It also has a small size of
28 mm x 32 mm.

Key words: power divider; ultra-wideband (UWB) ; even-and odd-mode decomposition method ; symmetric cou-

pled microstrip lines
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Fig.1 Structure of the proposed UWB power divider

2.1 BEHH

S5 R B 10 4 LS00 B 0 2.a) B
Vo T 6.5 B R TR O A AR S R K I
6, AR KEE . 1T 0, Boh M7
FERLT 20 vy e S ik M P T 5
e

—jYycotl, — 1 Y, . cotd,

> jYsescl, + < Y, _cotd,
(Y], =

2
—jYscotl, - L Y, cotl,

2
(D)
YooO Yoe ﬂ:ﬂ Yooﬁ}

jYsescl, + 42L Y, _cotd,

itEP’YDJr = Yoe + Yoo’ Yof = Yoe -

TR XS FRAR A I 4 A AT LR . R
ZRIAREGE S o 1 1 2 A 95 5
C+ DY,
B IR T
Yﬁni—A_'_BYPj,l—l,]—ZjL 2,j=1 (2)
Hrpr
Y, , cotd, + 2Y,cotl,
A=D= Y, _cscl, +2Y,cscl, (3)
B= i (4)
Y,cescl, + fosc@c
C=

B 1o Ve, - ¥, colfesd,) +71<y20_csc2@ _V,wfh,)
]

Y,_
LCSC@. + YzCSC(?Q

2
(5)
BV = Y, Yip = Yo b, 3 T SE B IS,
62=368= ISH,U\ﬁ(Z)ﬂuﬁE‘:iU;
Y B 2
(Yz— 3 ) =Y[)]Yp2 (6)

2.2 HRSH
YR BEAs A B SE R0 f B an 1] 2(b) i, 1%
F56 T 2 A AN
2 C+D(-jYcotl))
Vio = R+A+B(—jY11cot8]l) (7)

B R=27,=100Q. 4 Z, =100 Q, i#iF(2).

Y, -V

6) (LUK Sy, = A A B R
Ypl + Yeinl

Zo BRSO 1| Sy | F| Sy | o ISR LL,

RIGHEFE Z,, =80 Q, ARG M (6) TTHH#+3] 2, =
77 Qo

.99.



www . teleonline . cn

RLIREAR

2011 4F

Yoe: Yooyac

(b) AP RS B ]
Bl 2 Doy il i ar (A A i 1]

Fig.2 Even-and-odd-mode equivalent circuit of
the proposed UWB power divider
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Fig.4 Simulated andmeasured results of
the proposed UWB power divider
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