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1. Introduction

,—:— Ri+jX1 RatjX2 —:—I
Impedance matching networks are used extensively in I I

wireless communications and wireless power transfer Zs : G1+jBy : Z
(WPT) system[1]. The most commonly used lumped | ! |
parameter circuits are the L-section, T-section, and II- |—>: 1 |
section matching circuit. However, most of impedance | e I
matching circuits have been designed by using inductors Zin
and capacitors without taking their ohmic losses (Q-factor) Fig.1 T-section impedance matching circuit
into account. In this research, an exact approach to design 0 T T .
T-section impedance matching circuit with consideration [ Z=10510 Q2 4
of elements ohmic losses will be confirmed . S0 .
2. Formulation of Impedance Conjugate  _ oL X =
Matching Condition =0 ]
As we known, The circuit can achieve maximum power -150F 3
transmission when the input impedance (Zin) including r 1
matching circuit and load as shown on Fig.1 is equivalent 200k Te-l__ X ]
to the complex conjugate of the source impedance (Z5"). T .
. Zn = Zs . ) I T C— P — 300
The Q-factor is used to defined the ohmic loss of Q=Qy
reactance and susceptance as: -0.01 T T .
Ox=|Xi|/R=| X2 | /IRand Qs=| B| /G ) 3 710100
And compared with L-section impedance matching 0011 F ]
circuit, T-section circuit has an additional variable X> as
shown in Fig.1. So we need one more design parameter 0012k
which is the loaded quality factor QOn. 2
On= |X2+X7 | /Ri & a -0.013
To solve equation set of (1), (2) and (3), the values of X,
Xz and B can be readily obtained easily. And we choose the
negative values that represent capacitance. ootar
3. Results and Conclusion -0.015 ottt T R— T E— 300

Qx=Qp

the design parameters are setted as Ox = QO =100, Fig.2 The value of X, X2and B

On=10. As shown in Fig.2, the value of X1, B decreased 100

along with the increase of QO and X> increased. And the I I —:___‘__I_T--'-—-—Tl—-_"' TTT
efficiencies increased as shown in Fig.3. It is approved = I - |
that the consideration of ohmic loss in circuit elements is 5 80r foon=6MHz

important for exactly designing impedance matching § Q=10

networks when QOx , Os are small values. Furthermore, the E sk / N
transmission efficiency will be 100% without considering 2

the circuit elements ohmic loss at matched frequency but it g )

will significantly decrease when the elements have their = 40 — _é':zj;;ég] .
ohmic losses. 4 ____ Z=100+j50[Q]
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