
The equat ion for determining the maximum f lux density of a given toroidal core is as fol lows:

Bmax =
E  x  1 0 8

4 . 4 4 x A " x N x F

The safety factor may be increased by using the peak AC voltage in the equat ion. This is a standard
pract ice among many RF engineers who design broadband RF power transformers.

The above equat ion may be changed as shown below to make i t  more convenient dur ing calculat ions of
Bmax dt radio frequencies.

E x 1 0 2

Eo1.  =  aPPl ied  RMS vo l ts

Ae = cross-sect. area (cm2)

N =  number  o f  w i re  tu rns

F = frequency (MHz)

4 . 4 4 x A u x N x F

The sample calculat ion below is based on a frequency of 7 MHz, a peak voltage of 25 vol ts and a pr imary

wind ing  o f  15  tu rns .  The c ross-sec t iona l  a rea  o f  the  sample  core  is  0 .133 cm2.  From prev ious  gu ide l ines
we know tha t  the  max imum f lux  dens i ty  a t  7  MHz shou ld  be  no t  more  than 57  gauss .

Bmax =
25  x  100 = 40.3 gauss

4 . 4 4  x  0 . 1 3 3  x  1 5  x 7

Th is  hypothe t ica l  to ro id  core  w i l l  have a  f lux  dens i ty  o f  40  gauss  accord ing  to  the  above fo rmula  and
when opera ted  under  the  above cond i t ions .  Th is  i s  we l l  w i th in  the  gu ide l ines  as  suggested  above.

Temperature r ise can be the result  of  using an undersized wire gauge for the amount of current involved
as  we l l  as  magnet ic  ac t ion  w i th in  the  core .  Both  w i l l  con t r ibu te  to  the  overa l l  tempera ture  r i se  o f  the
transformer. This can be calculated with the fol lowing equat ion:

Eo1= aPPl ied  RMS vo l ts

Ae = cross-sect. area (cm2)

N =  number  o f  w i re  tu rns

F = frequency (Hertz)

Bmax =

Total  Power Dissipat ion (Mi l l iwatts)
Avai lable Surface Area (cm2)

l f  the operating temperature (ambient temperature + temperature r ise) is
intermittently, or more than 75'C if  used continuously, a larger size core
should be selected.

Temperature Rise ( 'C) = 
[

1.833
I

J

more  than 100"C when used
and/or  a  heav ie r  gauge w i re
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