TUNED AMPLIFIERS
* Amplifiers which amplify a specific frequency or narrow band of frequencies are

called tuned amplifiers.
* Tuned amplifiers are mostly used for the amplification of high or radio

frequencies.

*It offers a very high impedance at resonant frequency and very small impedance at

all other frequencies.
Advantages of Tuned Amplifiers

1.  Small power loss.
High selectivity
Smaller collector supply voltage
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Used in RFamplifiers, Communication receivers, Radar, Television,IF
amplifiers

5. Harmonic distortion is very small

Why not Tuned Circuits for Low Frequency Amplification?
* Low frequencies are never single

 Highvalues of L and C.



Classification
Tuned Amplifiers

l ]
Small Signal Large Signal
* To amplify low RF signals * To amplify large RF signals
* Power output is low * Power output is more
* Operated in class A * Operated in class B, class C or

| '7 l class AB modes.

Single tuned Double tuned  Staggered tuned * Pushpull configuration used to
further reduce harmonic
distortion.

Single Tuned Amplifier

*Uses one parallel tuned circuit as the load 1Z1 in each stage and all these tuned circuits in
different stages are tuned to the same frequency. To get large Av or Ap, multistage amplifiers
are used. But each stage is tuned to the same frequency, one tuned circuit in one stage.

Single tuned amplifiers are further classified as :

l =1
Capacitive coupled Transformer coupled or inductive coupled



Single Tuned Capacitive Coupled

Amplifier
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Single tuned multistage amplifier
circuit uses one parallel tuned circuit as a
load in each stage with tuned circuits in
all stages tuned to the same frequency.
Fig. 3.13 shows a typical single tuned
amplifier in CE configuration.

As shown in Fig. 3,13 tuned circuit
formed by L and C acts as collector load
and resonates at frequency of operation.
Resistors R, R, and R, along with
capacitor Cp provides sclf bias for the
= circuit.

Fig. 3.13 Single tuned capacitive coupled
transistor amplifier
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Fig. 3.14 Equivalent circuit of single tuned amplifier

The Fig. 3.14 shows the equivalent circuit for single tuned amplifier using hybrid =
parameters.

As shown in the Fig. 3.14, R, is the input resistance of the next stage and R, is the
output resistance of the current generator g, V.. The reactances of the bypass capacitor C,.
and the coupling capacitors Cge are negligibly small at the operating frequency and hence
these elements are neglected in the equivalent circuit shown in the Fig. 3.14.

The equivalent circuit shown in Fig. 3.14 can be simplified by applying Miller's
theorem. Fig. 3.15 shows the simplified equivalent circuit for single tuned amplifier.
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Here C; and C_, represent input and output circuit capacitances, respectively. They can
pe given as,
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C, =C, +C,. (1—A) where A is the Loltage gain of the amplifier. . b ¢

Ceq = Cue (é}:‘—l)"’ C  where C is the tuned circuit capacitance. DAL o 3
The g . is represented as the output resistance Gf current generator g, Vi .. 5

sce=,“-hu.—8mhm-ho.-—,{—n e (D



Fig. 3.16

Multiplying numeragtor and

The series RL circuit is represented by its equivalent
parallel circuit. The conditions for equivalence are most
easily established by equating the admittances of the two

circuits shown in Fig. 3.16.
Admittance of the series combination of RL is given
as,
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Centro frequency
The centre frequency or resonant frequency is given as,
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Therefore, C is the summation of transistor oulput capacitance and the tuned circuit

e
capacitance.

Quality factor Q

The quality factor Q of the coil at resonance is siven by,

L= i

where w,

w, I

TR

is the centre frequency or resonant fregquency.
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This quality factor is also called unloaded Q. but in practice, transistor output resistance and input

resistance of next stage act as a load for the tuned circuit. The quality factor including load is called as loaded Q
and it can be given as follows:

The Q of the coil is usually large so that L >> R in the frequency range of operation.

From equation (4) we have,
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From equation (5) we have,
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From equation (9), we can oxpress Rr' at resonance as,
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Therefore, O, can be expressed interms of Rp as,

R
QQ = & T e (12)

The effective gquality factor including load can be calculated looking at the simplified
equivalent output circuit for single tuned amplifier.

whare R, = R, || R, || R,
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Flg. 3.17 Simplified output circuit for single tuned amplifier

— Susceptance of inductance L or capacitance C
Effective quality factor Qe = Conductance of shunt resistance R,

R,
w, L.

or (.i:a,C:eq )R, vee (A3)



