


CIRCUIT DESIGN COMPUTATIONS





TRANSFORMER





	Vp = 220V        Vs = 35V        Is = 3A





   where:   Vp - primary voltage


	     Vs - secondary voltage


	      Is - secondary current





1TRANSFORMER SECONDARY CURRENT RATING





Rectifier type�
�
Filter Type�
�
Required RMS Secondary Current Rating�
�
�
�
�
�
�
�
�
�
full wave bridge�
�
capacitor input�
�
1.8 X DC current�
�
�



Isrms = 1.8 x 1.5A = 2.7A


Is rating of transformer is greater than Isrms; therefore, we used 3A secondary current.





RECTIFIER(Full Wave bridge)





Determine the peak value of the secondary voltage


Let: Vm = peak value of the secondary voltage


	   	= �2 Vs


		= �2 (35V)


		= 49.497 Volts


      PIV rating of the diode should be greater than Vm:


.


.


		PIV > 49.497 volts


Determine the diode forward current rating (If).


	Let: Is = secondary current of transformer


	For adequate surge ability during turn on, the forward current rating of the diode must be at least twice the current passing through it.


	       If  = 2Is


	           = 2(1A)


	           = 6A





( 1 from National Semiconductors Voltage Regulator Handbook)	








We used MR751 with a PIV rating of100V and forward current rating of 3A.





FILTER





	Let: Vw - working voltage of the capacitor


	       Vt   - threshold  voltage of silicon diode


The working voltage of the capacitor must be greater than voltage of the output of the rectifier.


	      .


.


.


.


.


.


.


.


.


.


Therefore, the range of the capacitance of the capacitor is from 140µF to 770µF.





CAPACITORS





Bypass:


    Cb1    =  C b2   =1µF (tantalum)             Cb3   =  Cb4   = 10µF (electrolytic)


    Vwb  =  Vm - 2Vt                                                   Vwb =  Vm - 2Vt


            =  48.097V ~  50V                           = 48.097V ~ 50V


source: visit.to/eceb2001


wherein:  Cb       - standard bypass capacitance


               Vwb	- working voltage of bypass capacitor





Output:


    Co1  =  Co2  =  10µF  (tantalum)        


    Vw0 =  Vm  - 2Vt


            =  48.097V  ~  50V





wherein:   Co   - output capacitance


                   Vw0 - working voltage of output capacitor





DIODES





Protection:


     Vreg = Vo + 10V


    Vreg = 30V + 10V = 40V





    Vr1   = Vr2 = 2Vi = 2(40) = 80V  ~  100V





wherein:   Vreg  -  voltage at the regulator


	     10V   -  voltage allowance across the regulator


	     Vr1, Vr2  - voltage rating (D5 and D6)





specifications:


 	     Diode name :    1N5401


	     Ifmax             :    3A


	     PIV             :    100V


  


RESISTORS





.


.


.


standard values: R2 = 5k   Vref = 1.25V   Iadj =  100µA





determine R1:


 .


.


.


.


.


wherein:   Vo      -  output voltage


	     Vref   -   reference voltage  


	    Iadj    -   adjustable current


	     R2    -   value of potentiometer


	     R1    -   resist
