
NCE AND LED CIRCUITS 4.63 

AESON 

lowing data refer to the coupled coils 1 and 2 MPLE 58: 

oure. 11 = 0.5 mwb; o12= 0.3 mwb; N, = 100 turns; 
shoun n fgure. 

N, =560 
turns; i1 = 1 A. 

Find K, the 

12 
coefficient of coupling, the inductances Lj and 

inductance. 
nd M, the mutual N 

HOTS 

Solution 

Total flux of coil-1 

111+ O12 

01= 0.5 mwb +0.3 mwb 

1 0.8 mwb 

N°1 100 x 0.8 x 103 
L 1 

L 0.08 H 

Coefficient of coupling K=-12 0.3 
1 .8 

K= 0.3755 

Mutual inductance 

M-212 500 x 0.3 x 10 
M=-

M=0.15H 

We know M =K VL}L2 

M =K°Ll2 

L KL (0.375x 0.08 M (0.152 or 

Lig2 H 



ESONAO 

2 Single 
Tuned Circuit 

A single tuned circuit contains an adjustable capacitor in the secondary 
which can 

tuned 
to 

resonance. It is shown in figure 4.23. 

M 

Rs = Source resistance 

R, R= 
Resistance of coils 1 and 2 

respectively. 

et 
2 

R 

R 
L1, L= Self inductance of coils 1 and 

2 respectively. 

Let Rs+R +j»lj = Rs 
Fig. 4.23 

with the assumption that Rs> >Ri and joL 

The mesh equations for the circuit are 

iyRs-joMi2 = Vi 

- joaMiy +| Rg +jolg i=0 oC 

Solving for i we get 

jV,aM 
i 

Rs R2 + jolg -+M? 

The output voltage Vo2 joC 
jVaM 

1 
Vo 

joc Rs Ra +| jolg C 

ne voltage 
amplification 

or voltage 
transfer 

function is given by 

M 
1 

cRs Rati| ao 

ne circuit can be tuned by varying 
the capacitor 

C such that at a frequenes 

The 

ney 

ae circuit resonates. At 
resonant 

frequency 

The amplificati at 
resonance 

is given by 

resona 

o,L C 

Vo AVCRR2+ oMI 



4.68 

The current i2 at resonance is given by 

VoM 

RgR+ M 

Thus, it can be observed that the output voltage, current and amplification de-

on the mutual inductance M at resonant frequency, where M = K VLL2. The max-

value of Vo depends on M. To get the condition for maximum output voltagee 

dM 
V,M dVod 

dM dM c(RsR2 
2a 2 

= 1- 2Mo IRgR2 + oM*=0 

We get RsR2= oM 
MVR, R, 

RsR2 M= 

Using the above value of M, we can find the maximum output voltage. 

V; 
VOM 20,C VRsR2 

The maximum amplification is given by 

jVi 
and 2 2 NRsR2 Am 20,C VRgR2 

The frequency response is shown in figure 4.24. 

K-K 
K-K2 Amplification 

factor 
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Fig. 4.24 
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