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Chap. 12
Amplification of Radiofrecuency in low level class C

Generalities

Design

Design variant
____________________________________________________________________________

Generalities


The circuit of the figure shows a typical implementation in class C. The sine wave of the generator it only transmits its small peak picks in the TBJ due to the negative polarization in its base


vg  =  vgp  sen 0t


vb  ~  vg  -  VF  =  vgp  sen 0t  -  VF




For a sign clipped as the one that is illustrated we will have many harmonics. Calling w0 to the fundamental one with period T0, their order harmonics n (n = 1 are the fundamental one) they will be captured an or other according to the high Q of the syntonized circuit, determining for it a sine wave another time in the collector





This way we can say that for the harmonic that we want to be captured it will complete


Q  >>  n 0 / Bmax  =  n 0 / [ (n+1)0 - (n-1)0 ]  =  n / 2


Subsequently we will find the characteristics of use of the energy in the system class C. For this end we appeal to the syntony of the fundamental and we design it for a maximum possible trip in the collector. It will be obtained it increasing the gain to resonance gmRsQ2 and it will show us the following approach that will give us the efficiency of the harmonic (or fundamental) to syntonize


 ~  T0 / 2n





Then, the equations will be


PENTmax  =  VCC ICmed  =



  =  VCC . 2 [ (1/2) 00/2  ICmax (cos 0t )0t  ]  =



  =  ( VCC ICmax / ) ( sen 0/2  -  0/2 . cos 0/2 )

PDISmax  = PCEmax = 2 [(1/2) 00/2(VCC-VCCcos0t) ICmax(cos0tcos0/2)0t ] =



  =  (VCC ICmax/) [sen 0/2 - 0/2 (0,5+cos 0/2) + 0,25sen 0/2 ]


PSALmax  =  PLmax  =  PENTmax - PDISmax  =  (VCC ICmax/) (0 - sen 0)


   =   PSALmax  / PENTmax  =  ( 0 - sen 0) / ( 4sen 0/2 - 20 - cos0/2 )




Design


Be the data (underisables capacitances without considering)


f0  = ...   n  = ...   vg  = ...   





We begin adopting a transistor and with a polarization practically of court, we obtain


VCE  = ...


IC  = ...


y22e  = ...


Adoptamos


L1  = ...

and we calculate their losses having present a high Q


n / 2  <<  { [ (n0L1)2/ R1]  //  g22e-1 } / n0L1

  R1  = ...  >>  (n0L1)2 [ 2 (n20L1)-1 - g22e ]

also being able to estimate the syntony capacitor (to have present those distributed in the inductor, of the conductors, etc.)


C1  = [ (n0)2L1 ]-1 - C22e = ...


We obtain the estimated period of conduction


 ~  T0 / 2n  =   / n0  = ...
for what we find


VF  =  vgp  sen { 0 [ (T/2) -] / 2 }  =  vgp  sen [ 0 ( n - 1 ) / 2 ]  = ...


We choose a R2 that it is worthless in front of the inverse resistance of the diode base-emitter


R2  = ...   100 [K]

of where we obtain


VF  =  VCC R2 / R3 + R2     R3  =  [ ( VCC / VF ) - 1 ] R2  = ...


Now, so that L2 behave as a choke of RF it will be


0L2   >>   R2 // R3     L2  = ...  >>   ( R2 // R3 ) / 0
determining with it a capacitor of it coupling


0L2   >>   1 / 0C2     C2  = ...  >>   1 / 02L2
Design variant


Other forms of implementing the designed circuit omitting the negative source, are those that are drawn next. The load of the capacitor with the positive hemicicle of the generator is quick for the conduction of the diode, and slow its discharge because it makes it through the high resistance R. It understands each other an implementation of other applying the theorem of Thevenin. The critic that is made to this circuit in front of the one polarized that we saw, it is that their economy is a question today in completely overcome day.





The biggest difficulty in the design of these implementations consists on esteem of the conduction angle that will exist due to the curve of the diode. There are abacous of Shade that express the harmonic content for these situations, but that here they are omitted because in amplifications of low sign they are not justified these calculations. In synthesis, it seeks advice to experience the values of R and C.


A quick way to project an esteem of this would be, for example, if previously we adopt a condenser


C  = ... 

and we observe their discharge


vgp - V  =  vgp e -T0/RC
with


VF  =  vgp - V/2

we find the maximum value of the resistance then


R  = ...   <   T0 / [ C ln (2VF/vgp - 1)-1
since the minimum will be given by a correct filtrate


RC  = ...   >>   T0
_________________________________________________________________________________
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