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Design of Active Antenna Diplexers Using UWB Planar
Monopole Antennas
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Abstract

This paper presents active antenna diplexers implemented into an ultra-wideband CPW(Coplanar Waveguide) fed
monopole antennas. The proposed active antenna diplexer is designed to direct interconnect the output port of a
wideband antenna to the input port of two active(HEMT) devices, where the impedance matching conditions of the
proposed active integrated antenna are optimized by adjusting CPW(Coplanar Waveguide) feed line to be the length
of 1720 Ao(@5.8 GHz) in planar type wideband antenna, The measured bandwidth of the active integrated antenna
shows the range from 2.0 GHz to 3.1 GHz and from 5.25 GHz to 5.9 GHz. The measured peak gains are 17.0 dB
at 2.4 GHz and 15.0 dB at 5.5 GHz.
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Fig. 2. The measured return losses of UWB monopole
antenna used in the design of active antenna

diplexers(VSWR <2).
hup companent

| S r i,
O%'l: b :+ . ¥ o
T Rl  »

Cortiin Epdl) {8 Co
i E‘ " 2f | Cnm"
i RO At Co
| -
{ N
i LY —

(a) (b)
J8 3. (a) §F 249 571 AZHEMD), b) 5%
azte] A% A2 wE 57 HZHEMT)
Fig. 3. (a) The equivalent circuit of the active de-
vice(HEMT), (b) The equivalent circuit of the
signal paths(HEMT).

Zro] vepd 4 gith

338 30N Cp Co Cae A AHNEL HES
YERR B, Cy, Cps H71A] 72O 7 FAHAEL
HEL, L, L, Lie WA T2 94 9™ 4
£ 77 Yehdth B3, rg, 1, rac A AES
Ueidth 5% 2 H7)A F2o A H2 4
£ 3+& High Frequency Structure Simulators(HFSS™ ,
ver, 10)& o]43ld § B}uE|E 2% F o]& °]
28 ANL B8 7€ £ A A FI AR
of o AHAEL g H7A 72 o vlg
of o) o} & AFNAM HEE FaF HAAA
N 22 BAENSH, 39 ¢ - 288 Alo]9
ARAEL G(Cy)Rtel FE F2EA ALE 5 3
T o) i & =2A AHLE 5F 2AHFHX3ISLG)
9] gu(transconductance) #< 60 mSOIZL ry Bkl 1.0



2309 39y Bk

ohmo]| B2 Z}7+e] Z4) 314524 GHz, 5.8 GHz)ol
ot Chd k01 156 pF(X=42.5 Q, @24 GHz),
378 pF(X=725 Q, 5.8 GHz) 2.2 AU 7}
g ARL T3 Fud A BAdl HE
o &7} g o) I 4% FAAT

23777 32 gl F& FHgd BE 3
74 A8 e E 1oAMs) 2ol MR TEA Ye
U=d), 1 57 328 9 3 Zo] Ve
Atk o] wf Zztel PARA Ao g YFdXx
S ZdCruntage)=30.1 &, Zu(L)=203 Q, Zi(L5)=22.6
QoZ AXHY 58 GHzlAY dHEL 2
ZCractage)=94.6 Q, ZifLe)=65.6 Q, Zi(Ls)=49.2 Q2
2 ANEd &3, o] o wj71x] AR ¢ A
Z(R)S 1.0 ohm ¥ THOZ wj ¢ FHOBE FAL 5
ot watA 2E 94% 24 GHzS Fapol %
3= AIE LY CF 58 55 &34 E5de
2 49" § gon 58 GHzoll sl g3t A £
L CS B8 5% &9 29UoE Y ¢
AL & & At} ols 2 HAH we FTF &
A9 dEGlME 19 4 2 39 59 7o) 24
GHz, 5.8 GHzY #4 A3 &¥dol|A Z4zt 7448
£} o) Y(passband)©] FHE + A=< & F 3

E 19 9atH 24 GHzY B2 Fa<rol ety
Cpactage=2.2 PF(@2.4 GHz), L=1.5 nH(@2.4 GHz)¥]
71A A& o8 FA=HE g A(band stop) T
ZE 4 ()l g3l 28 GHzS F3 FogolA te

0.0

400 | 8

200 1

-30.0

-40.0

500

283Gz Viague

-60.0

I
o L
[dB]

38 4. 5% 239 #4712 48 * M S AE
o g% 29 4¥E ¥4 Ug SA(=24
GHz)

Fig. 4. The simulated characteristics of pass-band by

the package components and equivalent com-

ponents of active chips(f=2.4 GHz).
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