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Fig. 1 Schematic of the Wilkinson power divider!®!
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Fig. 2 Schematic of the improved Wilkinson power divider
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Fig. 3 Top view of the 1 to 2 power divider in HFSS

S 7 FLAE RN E 4 FoR AR AL AR R AR 9L
AEBR R S S B (R X BUE (B R dB).

AT LA ERAIE S 4 i Y, 2 4 B e H BELY
sk L KR 1/18 {5 5 I I, o e A R AT
[ 1 DE TGP $2 1 )20 B 28 8 SRk 25 B
1532 Ty sy-di v e H2 B 2 v B A AR i 2 A B 151
S L=120 pm.

-8
~10 L
12 L
—14 L
m
= -16 |
)
= -18
g
20 L
2L
24 L
-26 1 | 1 | | | | | 1
89 90 91 92 93 94 95 96 97 98 99
fIGHz
a. i AT ASRE
=-3.
70 m/=80 ®m
e /=100 pm
A1=120 pm
_a7s | VIEH0 wm
3.75 L=160 p.m AAAAA:
(1)
2 .“553""
v
%—380~ ,‘!ll. vvva' -
T o902 VY LgaEen®
£ \ A RSO i
vV annn™
vV.llI'
385F gEEsETT
_3.90 1 1 1 1 1 1 1 1 1
89 90 91 92 93 94 95 96 97 98 99

fIGHz
c. ff AIFE

FEWHE, 45— PP Y BUR 2 R ) B ik

WANG Yangyang, et al.An improved design of Wilkinson power divider.

O, AR SCH R TG 1 43 2 Dioran i B RN
BlS Fis, 2o S, .S, \ Sy 2 3 /i H A Lk P AE
Sy MBRESEE S, S, Jid AL

FE 15 2 Doy 2 S6aE b, AR I 3T 1
Sy 4 D53 N T R FR G T AH AR T 2 4 I i 1 [A]
PR 488 pum (IR B8 1 901 73 2 )
Iy AR ECE 55 2 9 143 2 T as R A
Uit ARSI K L, =380 wm 55 2 94 1 432 Ti4)
i D1R 43 B v 1 AE SR A [ADBE ) SE Atk P44 260 pm,
PR LR 73 A 6 wm B2, A3 35 21 77 o 11 H] BE
488 wm AU ER HFSS AL AN 6 iR,

P EEE AN 7 Fros, K S ) 0S5, 0S5 S0 . Sss
3 A A IEARAE , S5y \Suy oS5y Sus Ssy Ssy MR
B, S, Sy Sy Ss Al ABFE.

AR SCHR 00 E Y SRR 4 AR ) 43 A 5 FLAE R
HHALT &R A T4 2% LN 1 R AE 91~97

-16
n[=80 pm
e /[=100 pm
17 Mg 4 [=120 pm
.‘.l... v =140 pm
Hg L=160 pm
“18Feg tn ",
£ ‘..O ‘...l
=, oo y
V)N_lo 'V;“ e ”O.w, L]
56 v
%n vv' ::“A .'...
g -20 'VV‘VQQ ...
YxxyyvvPeyy
A‘AA‘A
-21
-22

1 1 1 1 1 1 1 1 1

890 90 91 92 93 94 95 96 97 98 99
fIGHz

b. i 4 1A FE

m/=80 pm
-19 ©/=100 pm
L=120-wm
-20r v1=140 pm i
21+ L=160 pm "
"
13
i 22+ v, .!.I.
o-23 "vh_..l’ R
Y aanEE=tYy os°
g 24 + | A‘A A\ ) ..O
L v °®
"5 ®eqeq .-AA:A ,;l L4 A
e A AAX,’AAA“
=26 | MO
Yv
27k i
_28 1 1 1 1 1 1 1 1 1
80 90 91 92 93 94 95 96 97 98 99
fIGHz
d. RS pE

Kl 4 AR AL L5

Fig. 4 Simulation results for transmission lines with different lengths

a.input return loss ;b.output return loss;c.insertion loss ;d.isolation
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Fig. 7  Simulation results for the 1 to 4 power divider a.return loss and isolation ;b.insertion loss
x1 WS ENIEE
Table 1  Parameter comparison of power dividers
St T BR/GHz ARABUFE/dB FRARIP L/ dB it mIR e/ dB BB/ dB
MwcL ! 143 2 B/REFHRY 4% 0.18 wm BiCMOS 46 1 21 16 17.5
TCAS-11%] 1732 BT s 90 nm CMOS 94 1.68 20. 1 7.9 6.8
A3 153y 2 BURERYIM 4 65 nm CMOS 91~97  0.76~0.82 15~18 18.8~20.5 24~25.7
RWS# 147 4 BEAETI5MEE 90 nm CMOS  90~100 2.1~2.3
TCAS-IUY 143 4 UREARI/34E 90 nm CMOS 95 1.51 23.3
AR3L 15} 4 BUREARYIM4E 65 nm CMOS 91~97 1.82~2.07 18~28 13~15 24~36
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An improved design of Wilkinson power divider

using miniature dual Y-shaped combiner with RL load

WANG Yangyang' WU Yunqiu' ZHAO Chenxi' KANG Kai'

1 School of Electronic Science and Engineering ( National Exemplary School of

Microelectronics ) , University of Electronic Science and Technology of China,Chengdu 611731

Abstract This paper proposes an improved Wilkinson power divider design scheme to solve the low port isolation
and large insertion loss in the front-end power divider module of the multi-channel transceiver in wireless communi-
cation.Based on the principle of Wilkinson power divider, this design uses the 1/4 signal wavelength transmission
line itself to increase the space between the power distribution ports, thereby reduces the insertion loss caused by
additional transmission lines. And the HFSS electromagnetic field simulation tool is employed to obtain the wave-
length of the signal in the transmission line. According to the proposed scheme,both 1 to 2 and 1 to 4 Wilkinson
power dividers are designed.The simulation results show that this design can effectively reduce the insertion loss and
improve the port isolation of the power divider.

Key words isolation ;transmission line ; Wilkinson power divider



