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Fig.2 Impedance matrix modeling a WPT link;
it is assumed that port 1 is connected to a voltage

generator,and that a load impedance Z, is on port 2
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realized with coupled inductors

I A AE—A & fEL, RS AR BT T RA 1A
3 AT Z A BRI kA SO & R8T by R
7 BB AEIR SRS 2 R R EA TR



Alessio De ANGELIS, 45 "R AR BT AT D) A AL BE RS 1 9000 S TARRES IR AL.

66 Alessio De ANGELIS, et al.Medium range wireless power transfer links.Part 1:Optimal operating regimes.

x1 ERTFHNSHE

Table 1  Values of the coils
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Fig. 4

Input impedance behavior for different values of the coupling coefficient £ as a function of the normalized frequency u=w/w,.

It is noted that the input reactance X, always present at u=1 a zero corresponding at the main resonant frequency.For higher

values of k,in addition to the latter frequency,other two zeroes appears and are denotes as the secondary resonant frequencies
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Fig. 5 Power on the load and efficiency for different values of the coupling

coefficient k as a function of the normalized frequency u=w/w,
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Fig. 6 Input reactance behavior for £=0.25 as a
function of the normalized frequency u=w/w, and

of the parameter a=w,/w,
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Table 2 A summary of the parameters’ values for the

approaches that maximize efficiency and power

E i1 R MPTE KT # MPDL

R, Ry, . Ryp6; /(6] .+1)

X, R0, .~Xy Xy +Ry0, +Ry0, 02 /(67 +1)
R, 0 0

X, XR /Ry =X, X,R /Ry =X,

R, R,0, . 2R, 67 /(1462 +62 )

X, 0 0

P, 4/, , 201462 +62 ) /62,

Py 4/, . (£X2) /67,

n o =(E00)/ (1460, )2+0; ) (£X0)/(2(1+6; +6; )

g AR N B, B 2 ARG
HUES Ly, L, PR OL AR BEBUE PR U Z,, =R, +
joL, ,Z,=joM Fl Z,, =R, +joL, 73X F iGN T, 81t
2 2 A A ASHESRTE . SRR 3 1 1 Flg
2 MAMERLPL X, F1 X, 933557 MPDL Fl MPTE 2
il 7 28 vh R AR IA] 1 AP AE O0 (R X, X,

X, =— X, =—joL,, (14)

Xo =~ (15)

MRYE(14)—(15) , BB 5 11 1 Fg 1 2 1
AMEFR B A AR, B AT DLl A S A g 1 R
E T AE W% w, &b, H T 55 3 MPDL(R;) HI
MPTE(R;) ByfzkHIBH Bk

RY = Ry(1 +X§) )

X,, =— jol,.

(16)
R =R,/1 +X*. (17)
X — ) i E L, AT AP IR 2
i, AR FLLSZEE MPDL J5 M1 MPTE 7 48 s 22
f14) FiL B 97 2R TR

3.2 EFENERFMAIHNRENL

TERZH WPT SEBr R A, B IR 45 %E /9, JF
A B A A BT Z,, 19 R 2% TARAE e R ZS. 5
SN AERZEAGBUT , St 48 2 1. e, %
TR U AR B B L WPT BT, SEBURS E g A
BHBT 7, s LB T 8 R, T SE B L AE P RE

Zinl “
— — -
|
VA
Vv | ( 1 12)
'T( % i Z, 7, Z,

i
Eo HEAMHINBEYT Z, =R, +iX,, B "3 1 M 2%
(X, M Z =R, +X, WI{EAER 2 Pasi,
R T I KRBT R I 24845 2% F R, =0)
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The values of X, and Z; =R, +jX; are given in Table II,
while R, =0 for both the maximum efficiency and

maximum power transfer approach
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Upper figure: when port 2 is terminated on Z,,
the input impedance seen from port 1 is Z
(the asterisk denotes the complex conjugate) .Similarly,
in the lower figure ,when port 1 is terminated on Z,,

the input impedance seen from port 2 is Z,
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Abstract Medium-range wireless power transfer (WPT) can be realized in several different ways,e.g.by using in-
ductive or capacitive coupling and resonant or non-resonant networks.This contribution focuses on a WPT link im-
plemented by inductively coupled resonators.The case of a link using just two resonators ( direct link ) and operating
at the main resonant frequency is investigated.lIt is shown that the operation at the main resonant frequency allows
optimizing either efficiency or available power on the load,depending on the network parameterization.

Key words middle-range ; wireless power transmission link ; inductive coupling; resonant/non-resonant networks ;
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