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Generalities


In the following figure we observe a alimentation source made with a simple dividing resistive, where their input will be a continuous DC more an undesirable dynamics AC that, to simplify, we opt it is sine wave, as well as to have a variation of the load


vCC   =   VCC  ±  VCC   =   VCC  +  Vpico sen t


iL   =   IL  ±  IL



determining dynamically


vCC   =   vL  +  ( iL + iT ) RS   =   vL  +  vLRS / RT  +  iLRS  =  vL ( 1+  RS / RT )  +  iLRS

vL   =   ( vCC -  iLRS ) / ( 1+  RS / RT )

and consequently partial factors of stabilization with respect to the input voltage, to the variations possible of the load and with respect to the ambient temperature


VL   =  Fv VCC + FI IL + FT T 


Fv   =  VLVCC  =  1 / ( 1+  RS / RT )


FI   =  VLIL  =  - RS Fv 


FT   =  VLT  =  0

being finally


VL   =  ( VCC - RS IL ) / ( 1+  RS / RT )

Parallel source with diode Zener

To get small magnitudes of Fv and FI the RT it is replaced by a device Zener where their resistance is very small. The advantage resides in that for equal values of VL the average IL (here IZ) it is not big and therefore uncomfortable and useless dissipations, as well as discharges entrance tensions are avoided.


The behavior equations don't change, since the circuit analyzed dynamically is the same one


Fv   =  VLVCC  =  1 / ( 1+  RS / rZ )


FI   =  VLIL  =  - RS Fv 


FT   =  VLT  =  VZT  =  Z



Design


Be tha data


VCCmax  = ...   VCCmin  = ...   ILmax  = ...   ILmin  = ...   >=<  0   VL  = ... 


We choose a diode Zener and of the manual we find


VZ  =  VL  = ... 


PADM  = ...  (0,3 [W] for anyone)


IZmin  = ...  (0,001 [A] for anyone of low power it is reasonable)


We choose a RS in such a way that sustains the alimentation of the Zener


RS  = ...   <  ( VCCmin - VL ) / ( IZmin + ILmax )

and we verify that the power is not exceeded


[ ( VCCmax - VL ) / RS ] - ILmin  = ...   <   PADM / VZ

Finally we determine the power that must dissipate the resistance


PSmax  = ( VCCmax - VL )2 / RS   = ...

Parallel source with diode programmable Zener

An integrated electronic circuit is sold that by means of two resistances R1 and R2 the VZ is obtained (with a maximum given by the maker) with the reference data IREF and VREF

VZ  =   V1 +  V2  =  [ ( VREF / R2 ) + IREF ] R1 + VREF  =  VREF ( 1 + R1/R2 ) + IREF R1



Parallel source with diode Zener and TBJ

We can increase the power of the effect Zener with the amplifier to TBJ that is shown. The inconvenience is two: that the IZmin will increase for this amplification, and another that the resistance dynamic rZ it will worsen for the attaché of the juncture base-emitter in series with that of the Zener. This species of effective Zener will have the following properties then


IZef   ~    IZ

VZef   ~   VZ + 0,6


rZef   ~   rZ + h11e



of where they are the factors


Fv   =  VLVCC  =  1 / [ 1+  RS / ( rZ + h11e ) ]


FI   =  VLIL  =  - RS Fv 


FT   =  VLT  =  VZefT  =  Z +   ~  Z - 0,002
Source series with diode Zener and TBJ

The following disposition is more used. The low output resistance in common base determines very good stabilization. Here the values are translated to


IL   ~    IB  =   { [ ( VCC - VZ ) / RS ] - IZ }


VL   ~   VZ - 0,6


RSAL   ~   ( rZ + h11e ) / h21e



and in the dynamic behavior


vL  ~  vZ  ~  ( vCC - iL RS h21e-1 ) / ( 1 + RS/rZ )


Fv   =  1 / ( 1 + RS/rZ )


FI   =  - RS Fv / h21e

FT   =  Z -   ~  Z + 0,002
Source series with diode Zener, TBJ and preestabilizador

In this circuit it takes advantage the pre-stabilization (for the variations of VCC) with a current generator in the place of RS. This way, the current in load is practically independent of that of the supply (to remember that VZ2 are produced by VCC)


IC1  ~  IE1  ~  ( VZ2 - VBE2 ) / R1  ~  ( VZ2 - 0,6 ) / R1     IC1 (Vcc, RL)




Let us keep in mind that, dynamically for all the practical cases, as much R2 as the input resistance to the base of Q2 are very big with respect to that of the Zener


R2  >>   rZ2   <<   h11e + ( 1 + h21e ) R1  

consequently, the effective resistance RS dynamically will be


rS   =   ( vCC - vbe2 - vL ) / ( vR1 / R1 )  ~  ( vCC - vL ) / ( vR1 / R1 )  =


      =   ( vCC - vL ) R1 / ( vCC rZ2 / R2 )  =  ( 1 - vL / vCC ) R1 R2 / rZ2   ~  R1 R2 / rZ2
where vL was simplified in front of vCC because it is supposed that the circuit stabilizes. Now this equation replaces it in the previous one that thought about for a physical RS

vL  ~  vZ  ~  [ vCC - ( iL R1 R2 / rZ2 h21e ) ] / [ 1 + ( R1 R2 / rZ1 rZ2 ) ]


Fv   =  1 + ( R1 R2 / rZ1 rZ2 ) 


FI   =  - ( R1 R2 / rZ2 h21e ) Fv 


FT   =  Z -   ~  Z + 0,002
Source series for comparison


An economic and practical system is that of the following figure. If we omit the current for R1 in front of that of the load, then we can say


IL  ~   IC2   =  2 ( I0 - IC1 )   =  2 [ I0 - 1 ( VL - VBE1 - VZ ) / R1 ]   =

                =    2 { I0 +  [ 1 ( VZ + VBE1 ) / R1 ] -  ( 1 VL / R1 )  }




where it is observed that if VL wants to increase, remaining I0 practically constant, the IC2 will diminish its value being stabilized the system. For the dynamic analysis this equation is


iL   ~   h21e2 [ ( vCC - vL ) / R0  -  h21e1 vL / ( R1 + h21e1 rZ ) ]

or ordering it otherwise


vL   ~   [ vCC - ( iL R0 / h21e2 ) ] / [ 1 + h21e1 R0 / ( R1 + h21e1 rZ ) ]


Fv   =  1 / [ 1 + h21e1 R0 / ( R1 + h21e1 rZ ) ]


FI   =  - R0 Fv / h21e2 


FT   =  Z +   ~  Z - 0,002
Source series with AOV


Although this source is integrated in a chip, it is practical also to implement it discreetly with an AOV and with this to analyze its operation. Their basic equations are those of an amplifier nor-inverter


VL   =   V5 ( 1 + R2/R1 )  =   VZ  ( 1 + R2G1 ) / ( 1 + R4G5 )


vL   =   vZ  ( 1 + R2G1 ) / ( 1 + R4G5 )




Design


Be tha data


VCCmax  = ...   VCCmin  = ...   ILmax  = ...   ILmin  = ...     0   VLmax  = ...   VLmin  = ...     0  


We choose the TBJ or Darlington finding the maximum


ICADM  = ...  >  ILmax  

VCE0  = ...  >  VCCmax - VCCmin  (although it would be better only VCCmax for if there is a short circuit in the load)


PCEADM  = ...  >  ILmax VCCmax  

and then we obtain of the leaf of data


TJADM  = ...  


JC  =   ( TJADM - 25 ) / PCEADM  = ...


~ ...  

what will allow us to determine for the AOV  



VXX  = ...     VLmax + VBE  =  VLmax + 0,6


VYY  = ...  >   0


PAOVADM  = ...  >  ILmax ( VXX  - VBE ) / =  ILmax ( VXX  - 0,6 ) / 

IAOVB  = ... (let us remember that JFET it is null)

Subsequently the thermal dissipator is calculated as it was seen in the respective chapter

surface  = ...


position  = ...


thickness  = ...


We adopt a diode Zener



VZ  = ...


PZADM  = ...


IZmin  = ...

and we choose R1 and the potenciometer (R4+R5), without dissipating a bigger power that 0,25 [W]


R1  = ...   <<   VYY / 2 IAOVB  

VYY2 / 0,25  <   (R4 +  R5)   = ...   <<   VYY / 2 IAOVB  
what will allow subsequently to calculate of the gain of the configuration nor-inverter


R2  =   R1  [ ( VLmax / VZ ) - 1 ]  = ...


For the project of R3 we will use the two considerations seen in the stabilization by Zener


R3  =   ( VCCmin - VZ ) / [ IZmin + VZ (R4 + R5)-1 ]  = ...   > 


      >  ( VCCmax - VZ ) / [ ( PZADM / VZ ) + VZ (R4 + R5)-1 ]


PR3  =   ( VCCmax - VZ )2 / R3  = ...

Source with integrated circuit 723


A variant of the previous case, that is to say with an AOV, it is with the integrated circuit RC723 or similar. It possesses besides the operational one a diode Zener of approximate 7 [V], a TBJ of output of 150 [mA], a second TBJ to protect the short-circuits, and an input capacitive to avoid undesirable oscillations.





The behavior equations will be then


VL   =   VREF ( 1 + R2/R1 )  =   VREF  ( 1 + R2G1 ) / ( 1 + R4G5 )


vL   =   vREF  ( 1 + R2G1 ) / ( 1 + R4G5 )

and as for the protection


ILIM  =  VBE / R3  ~  0,6 / R3
Design


Be tha data


ILmax  = ...   ILmin  = ...     0   VLmax  = ...     33 [V]   VLmin  = ...     0  

and of the manual of data


VCCADM    35 [V]    IREFADM  ~  0,015 [A]   IC2ADM  ~  0,15 [A]   VREF  ~  7,1 [V]


With the purpose of not dissipating a lot of power in the potenciometers

(R1 + R2)  = ... (pre-set)   >   VLmax2 / 0,25


(R4 + R5)  = ... (regulator potenciometer)   >   VREF2 / 0,25

and we verify not to exceed the current


VREF / (R4 + R5)  = ...   <   IREFADM  


We choose to source thinking that Q1 don't saturate; for example 2 [V] because it will be a TBJ of power


VCC   = ...   =   VLmax + VCE1min  ~   VLmax + 2


We adopt the transistor Q1 or Darlington


IC1max  =  ILmax  = ...   


VCE1max  =  VCC  = ...  <  VCE01

PCE1max  =  IC1max VCE1max = ...   <  PCE1ADM

Subsequently the thermal disipator is calculated as it was seen in the respective chapter


surface  = ...


position  = ...


thickness  = ...


We calculate the protective resister


R3  =  0,6 / ILmax  = ...


PR3  =  ILmax2 R3  = ... 

that to manufacture it, if it cannot buy, it will be willing as coil on another bigger one that serves him as support


RX  = ...   >>   R3  


Ø   =   0,00035 ILmax1/2  = ...


l   =   45 . 106 Ø2 R3  = ...




Source with integrated circuit 78XX


Under the initials 78XX or 79XX, where XX it is the magnitude of output voltage, respectively, positive and negative sources are manufactured.


Demanded with tensions of input and currents of the order of the Ampere with thermal disipator, they achieve the stabilization of the output voltage efficiently. For more data it is desirable to appeal to their leaves of data.





In these chips it is possible to change the regulation voltage if we adjust with one pre-set the feedback, since this integrated circuit possesses an AOV internally




Source commuted series


With this circuit we can control big powers without demanding to the TBJ since it will work commuted.





In the following graphs we express the operation





It is necessary to highlight that these curves are ideal (that is to say approximate), since it stops practical, didactic ends and of design the voltage has been rejected among saturation collector-emitter VCES and the 0,6 [V] of the diode rectifier D1.

During the interval 0- the magnetic flow of the coil, represented by the current I0, circulates him exponentially and, like a constant discharge of time has been chosen it will be a ramp. In the following period -T the coil discharges its flow exponentially for the diode D1.


The AOV simulates the Schmidtt-Trigger with R1 and R2 and it is then positively realimented to get an effect bistable in the system so that it oscillates.


The R4 are a current limitter in the base of the TBJ and it allows that the VXX of the AOV works with more voltages that the load. In turn, the diode D2 impedes the inverse voltage to the TBJ when the AOV changes to VYY.


The voltage of the Zener VZ is necessary from the point of view of the beginning of the circuit, since in the first instant VL is null. On the other hand, like for R1 we have current pulses in each commutation, and it is completed that the voltage on her is VL = VZ - VL waiting constant VZ and VL, it will also be then it VL; for this reason it is convenient to make that VZ is the next thing possible to VL. If it doesn't have a Zener of the value of appropriate voltage, then it can be appealed to the use of a dividing resistive of the voltage in the load and with it to alimentate the terminal inverter of the AOV.


Let us find some equations that define the behavior of the circuit now.


Let us leave of the fact that we have to work with a period of oscillation where the inductance is sufficiently it reactivates making sure a ramp


L / RB   >>   T

determining with this


I0  =  VL  / L  =  ( T -  ) ( VCC - VL ) / L

of where


VL =  VCC ( 1 - /T )


También, como


I0  =  C  VL /   +  VL / RL  ~  C  VL / 
and supposing a correct filtrate


C RLmin   >>  
and on the other hand as


VL =  ( ±VAOV - VZ ) R1 / ( R1 + R2 )  +  VZ

we have limited the variation


VL =  VLmax - VLmin  =

                    =  [ ( VXX - VZ ) R1 / ( R1 + R2 )  +  VZ ] - [ ( -VYY - VZ ) R1 / ( R1 + R2 )  +  VZ ] =

                    =  ( VXX + VYY ) / ( 1 + R2G1 )


In a same way that when the chapter of sources was studied without stabilizing, we define critical inductance LC to that limit that would make a change of polarity theoretically IL = I0/2. Then, combining the previous equations obtains its value


LC  =  0,5 T RLmax [ ( VCCmin / VL ) - 1 ]

Design


Be the data


ILmax  = ...   ILmin  = ...     0   VCCmax  = ...   VCCmin  = ...     0   VL  = ...


We approach the ranges of the TBJ (to remember that in the beginning VL = 0)


ICmax  =  ILmax  = ... 


VCEmax  =  VCCmax  = ...  <  VCE0
and we obtain of their leaves of data


VCES  = ...  (approximately 1 [V])


ICADM  = ...


VBES  = ...


apag  = ...


enc  = ...


min  = ...


TJADM  = ...


PCEADM  = ...


With the conditions of protection of the AOV and commutation of the TBJ we find


VXX  = ...   >   VCCmax+ VBES - VCES

VYY  = ...      36 [V] - VXX  


PAOVADM  = ...   <   VXX ILmax / min

IB(AOV)  = ... (para entrada JFET es nula)

what will allow to calculate at R4 such that saturates the TBJ; in the worst case


R4  =  min ( VXX - 0,6 - VBES + VCES - VCCmax ) / ILmax  = ...


Subsequently we adopt at R1 of a value anyone, or according to the polarization of their active area in the transition


R1  = ...   <<   VYY / 2 IB(AOV)
We choose a small variation of voltage in the load that will be a little bigger than the small among the terminals from the AOV when working actively. A practical magnitude could be 10 [mV]


VL  = ...      0,01   

what will allow to clear up of the previous equation


R2  =  R1 [ ( VXX + VYY ) / VL  -  1 ]  = ...  


Keeping in mind that to more oscillation frequency the filter will be fewer demanded, and working with sharp flanks for not heating the TBJ, we verify


enc + apag  = ...  <<  T

and consequently we estimate an inductance value and their resistance


L  = ...   >  T VL (VCCmin / VL  - 1 ) / 2 ILmin

RB  = ...  <<  L / T


Subsequently we determine the maximum dynamic current for the inductor


I0max  =  T VL ( 1 - VL / VCCmax ) / L  = ...


Now we find the value of the condenser


C  = ...  >>   / RLmin  =  T ILmax ( VL-1 - VCCmax-1 )

and we verify the made estimate


ILmax + 0,5 I0max  = ...   <   ICADM

As in general abacous are not possessed for the determination of the power with pulses on a TBJ (of not being it can be appealed this way to the chapter that it explains and it designs their use), we approach the half value for the worst case ( ~ T)


PCEmax  ~  VCES ( ILmax + 0,5 I0max )  = ...

what will allow to find the thermal disipator


surface  = ...


position = ...


thickness  = ...


The specifications for the diodes will be


IRMS1  ~  ILmax + 0,5 I0max   = ... 


VPEAK REVERSE 1   ~  VCCmax  = ...


RECUP REVERSE 1  = ...  <<  T


IRMS2  ~  ILmax / min   = ... 


VPEAK REVERSE 2   ~  VCCmax + VYY  = ...


RECUP REVERSE 2  = ...  <<  T


With the purpose of that the system begins satisfactorily and let us have good stabilization (we said that in its defect it is necessary to put a Zener of smaller voltage and a dividing resistive in the load that source to the inverter terminal)


VZ  ~ >  VL   = ... 


PZADM  = ...


IZmin  = ...


For not exceeding the current for the AOV the previous adoption it is verified


( VXX - VZ ) ( R1 + R2 )-1 + ( ILmax + 0,5 I0max ) min-1  = ...  <   PAOVADM / VXX

( VXX + VZ ) ( R1 + R2 )-1 = ...  <   PAOVADM / VYY
being also


R3  =   ( VCCmin - VZ ) / [ IZmin + ( VZ + VYY ) (R1 + R2)-1 ]  = ...   > 


      >  ( VCCmax - VZ ) / [ ( PZADM / VZ ) - ( VXX - VZ ) (R1 + R2)-1 ]


PR3  =   ( VCCmax - VZ )2 / R3  = ...
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