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Dual-band Impedance Matching Network with Transmission Zeros

Zy

Using Resonators

Phirun Kim!, Girdhari Chaudhary!, Yongchae Jeong!, and Jongsik Lim?

!Chonbuk National University, Republic of Korea
2Soonchunhyang University, Republic of Korea

Abstract— Various wireless communication standards such as wireless local area networks
(WLAN), wideband code division multiple access (WCDMA), Long term evolution (LTE) etc.
have been developed throughout the world and apparently more standards are to emerge in the
near future. The integration of separate standards into one unit increases the size, cost and
complexity of systems. For this purpose, the design of matching networks for the multi-band
components such as power amplifiers is essential. The multi-band impedance matching networks
are the basic design issues in the multi-band RF circuits and systems. The conventional dual-
band matching network mainly pays attention to match between two consecutive circuits at just
two operating frequencies and rarely consider the out-of-band suppression characteristics. In
this paper, the dual-band impedance matching network with the out-of-band suppression with
transmission zeros is proposed (Figs. 1 and 2). The proposed network can match two frequencies
simultaneously and suppress the out-of-band unwanted signals which can also ease the filtering
burden of the RF front-end. Two steps are required to realize the proposed dual-band matching
network. First, two T-type single band matching networks are designed at each operating fre-
quency. Secondly, two single band matching networks are converted into the dual-band matching
network by the compliance of reactance and susceptance at the single band matching network
(Fig. 1). For experimental validation of proposed structure, the dual-band matching network for
extracted the source and load impedances (Table 1) of the power amplifier operating at two cen-
ter frequencies of 881 MHz and 2.14 GHz is designed and measured. From experiment, it found
that, the measured results have good agreement with the extracted impedance matching points
(Figs. 3 and 4).
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Figure 1. Figure 2.

Items fi= 881 MHz f=2.14 GHz

Extracted impedance | 27.829+j28.168 | 23.391-j9.4287

Source | Dual-Band M/NEM | 555,009 125 | 24.69-j12.305

impedance simulation
Measurement 28.052+j27.081 | 24.515-12.174
Extracted impedance 36.08+j4.41 39.859-j6.783
Load -
_oa Dual-Band MINEM | 34 13,55 1 37.88-j5.62
impedance simulation
im @ 2.14GHz Measurement 32.9+j8.88 35.344-j4.61

Meas @ 2.14GHz Meas @2.14GHz
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Figure 3. Figure 4. Table 1.
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