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Cap. 03
Dissipators of heat

General characteristics
Continuous regime
Designe
_________________________________________________________________________________
General characteristics


All semiconductor component tolerates a temperature in its permissible junction TJADM and power PADM. We called thermal impedance ZJC to that it exists between this point and its capsule, by a thermal resistance JC and a capacitance CJC also thermal.


When an instantaneous current circulates around the component «i» and between its terminals there is an instantaneous voltage also «v», we will have then an instantaneous power given like his product «p = i.v», and another average that we denominated simply P and that is constant throughout all period of change T


P   =   pmed   =   T-1. 0T  p t   =   T-1. 0T  i.v t

and it can be actually of analytical or geometric way. 


Also, this constant P, can be thought as it shows the following figure in intervals of duration T0, and that will be obtained from the following expression 


T0   =   P0 / P




To consider a power repetitive is to remember a harmonic analysis of voltage and current. Therefore, the thermal impedance of the component will have to release this active internal heat 


pADM   =   ( TJADM - TA ) /  ZJCcos JC   =   PADM JC /  ZJCcos JC
with TA the ambient temperature. For the worse case


pADM   =   PADM JC /  ZJC=   PADM . M

being M a factor that the manufacturer specifies sometimes according to the following graph 




Continuous regime

When the power is not repetitive, the equations are simplified then the following thing 


PADM   =   ( TJADM - TA ) / JC
and for a capsule to a temperature greater than the one of the ambient 


PMAX   =   ( TJADM - TC ) / JC



On the other hand, the thermal resistance between the capsule and ambient CA will be the sum CD (capsule to the dissipator) plus the DA (dissipator to the ambient by thermal contacts of compression by the screws). Thus it is finally


CA   =   CD +  DA

CA   =   ( TC - TA ) / PMAX   =   ( TC - TA ) ( TJADM - TA ) /  PADM ( TJADM - TC )

Design


Be the data


P  = ...    TA  = ...  ( ~ 25 [ºC])

we obtain from the manual of the component

PADM  = ...    TJADM  = ...  ( ~ 100 [ºC] para el silicio)

and we calculated


JC   =   ( TJADM - TA ) /  PADM  = ... 

being able to adopt the temperature to that it will be the junction, and there to calculate the size of the dissipator 


TJ  = ...   <  TJADM
and with it (it can be considered  DA ~ 1 [ºC/W] )


DA   =   CA -  DA =  { [ ( TJ - TA ) /  P ]  -  JC }  -  1  = ...

and with the aid of the abacus following or other, to acquire the dimensions of the dissipator 
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