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DC CHOKES and AC LINE FILTERS

For  many years  l ron  Powder  has  been used as

t h e  c o r e  m a t e r i a l  f o r  R F  i n d u c t o r s  a n d

transformers when stabi l i ty and high 'Q' are of
pr imary concern. Because of the growing need
for energy storage inductors for noise f i l ter ing,
new mater ia ls  have been deve loped fo r  these
app l ica t ions

High 'O' inductors are no longer required, in fact

low 'O '  ac tua l l y  he lps  in  damping  h igh  f requency
osc i f  f  a t ions .  The #26 l ron  Powder  mater ia l  i s

i d e a l l y  s u i t e d  f o r  t h e s e  a p p l i c a t i o n s  s i n c e  i t

combines low'O',  good frequency response, and
high energy caPabi l i t ies.

Energy  s to rage ,  expressed in  mic ro jou les ,  i s

calculated by mult iply ing one-half  the inductance
in ph t imes the current in amperes squared'  The
amount of energy that can be stored in a given

i n d u c t o r  i s  l i m i t e d  e i t h e r  b y  s a t u r a t i o n  o f  t h e

core mater ial  or temperature r ise of the wound

unit ,  result ing in copper loss and/or core loss'

I n  t y p i c a l  D C  c h o k e s ,  t h e  A C  r i p p l e  f l u x  i s
n o r m a l l y  s m a l l  i n  c o m p a r i s o n  t o  t h e  D C
component.  Since the DC f lux does not generate

c o r e  l o s s ,  o u r  p r i m a r y  c o n c e r n  b e c o m e s
satura t ion  and copper  loss .  The DC sa tura t ion
character ist ics of the #26 mater ial  are shown in

Fig. A on the fol lowing Page.

U s i n g  t h i s  i n f o r m a t i o n ,  D C  e n e r g y  s t o r a g e

curves  have been deve loped and presented  in

the chart  on the 2nd fol lowing page. A table of

e n e r g y  s t o r a g e  l i m i t s  v s .  t e m p e r a t u r e  r i s e  i s

included in the chart .  The table at the bottom of

the  page is  fo r  s ing le  layer  w ind ing '

I n  6 0  H z .  l i n e  f i l t e r  a p p l i c a t i o n s ,  t h e  h i g h
frequency to be filtered falls into two categories:
( 1 )  C o m m o n - m o d e  n o i s e  a n d  ( 2 )  D i f f e r e n t i a l -
m o d e  n o i s e .  T h e  c o m m o n - m o d e  n o i s e  i s  i n

relat ion to earth ground and is common to both
l i n e s .  D i f f e r e n t i a l  m o d e  n o i s e  i s  t h e  n o i s e
between the two lines.

T h e  C o m m o n - m o d e  n o i s e  f i l t e r  i s  u s u a l l y
constructed on a high permeabi l i ty ferr i te type
c o r e  w i t h  a  b i f i l a r  t y p e  w i n d i n g .  T h i s  t y p e  o f
winding al lows the 60 Hz. f lux generated by each
l i n e  t o  c a n c e l  w i t h i n  t h e  c o r e ,  t h u s  a v o i d i n g
saturat ion. l f  the #26 lron Powder mater ial  were

t o  b e  u s e d ,  t h e  l a r g e  c o r e  s i z e  n e c e s s a r y  t o

accommodate the required number of wire turns
for  the  requ i red  induc tance makes th is  op t ion
unattractive.

T h e  D i f f e r e n t i a l - m o d e  f i l t e r s  m u s t  b e  a b l e  t o

s u p p o r t  a  s i g n i f i c a n t  a m o u n t  o f  6 0  H z .  f l u x

w i t h o u t  s a t u r a t i n g .  T h e  A C  s a t u r a t i o n
charac ter is t i cs  o f  the  #26 mater ia l  (F ig .  B)  and

core loss information (Fig. C) can be seen on the
fo l low ing  page.  Not ice  how the  permeab i l i t y

ini t ia l ly increases with AC exci tat ion. This effect
a l f o w s  g r e a t e r  e n e r g y  s t o r a g e  i n  6 0  H z .

app l ica t ions .

Energy storage curves have been developed for

l i n e  f i l t e r  a p p l i c a t i o n s  a s  s h o w n  o n  t h e  3 r o

fol lowing page. The energy storage l imit  table

is now taking. into account both the core and the

copper  loss .  ln  o rder  to  guarantee  a  min imum

inductance over a wide current range, the design

e n g i n e e r  m a y  w i s h  t o  c a l c u l a t e  t h e  r e q u i r e d

turns based on the l isted Ar value of the core.

AMlt r lc lN,  l ruc. -  p .o.Box25867,sANTAANA.cAs27ss.TEL.(714)850-4660'FAX(714)850-1163
Committed to Excellance Since | 963 1 -3 1


