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MAGNETIC DEFLECTION Y O K E S  

To many C R T  d i s p l a y  system d e s i g n e r s  a d e f l e c t i o n  yoke 

r e p r e s e n t s  a v i t a l  b u t  t roublesome component, The 

yoke i s  v i t a l  because i t  i s  an i n - l i n e  component d i r e c t l y  

r e l a t e d  t o  key sys tem performance p a r a m e t e r s .  I t  i s  

t roublesome because  t h e r e  seems t o  be an a i r  of  mystery  

s u r r o u n d i n g  t h e  yoke s e l e c t i o n  p r o c e s s .  The f a c t  t h a t  

a yoke performs a v i t a l  r o l e  c a n n o t  be changed,  However, 

t h e  a i r  o f  mystery s u r r o u n d i n g  t h e  yoke s e l e c t i o n  p r o c e s s  

can be removed, and i n  i t s  p l a c e  a l o g i c a l ,  o r d e r l y  

s e l e c t i o n  p r o c e s s  may be s u b s t i t u t e d .  The r e s u l t  be ing  

a much more e f f e c t i v e  means of  o p t i m i z i n g  t h e  o v e r a l l  

performance o f  t h e  C R T  d i s p l a y  sys tem.  The f o l l o w i n g  

O 

p a r a g r a p h s ,  p r o v i d e  t h e  i n f o r m a t i o n  and g u i d e l i n e s  

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

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

o r  des ign  phase of  a C R T  d i s p l a y  sys t em.  
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TWO B A S I C  T Y P E S  O F  D E F L E C T I O N  Y O K E S  

The m a j o r i t y  o f  a l l  d e f l e c t i o n  c o i l s  f a l l  i n t o  one of  two  

b a s i c  c a t e g o r i e s :  (1 )  p a r a l l e l  ( t o r o i d a l )  c o i l s  where 

each w i n d i n g  c o n t r i b u t e s  an equal  c'hare o f  t h e  t o t a l  

m a g n e t i c  f l u x ,  ( 2 )  s e r i e s  c o i l s  where each w i n d i n g  s h a r e s  

t h e  same magnet ic  f l u x .  P a r a l l e l  c o i l s  have no " e a r s "  

g i v i n g  t h e  advantage  of lower r e s i s t a n c e  f o r  equal  c u r r e n t  

s e n s i t i v i t y ,  However, t h e  e x t e r n a l  f i e l d  e q u a l s  t h e  u s e f u l  

i n t e r n a l  f i e l d  doub l ing  t h e  i n d u c t a n c e ,  This e x t e r n a l  

f i e l d  can be t roublesome a n d  u s u a l l y  r e s u l t s  i n  p o o r  

s e t t l i n g  for  g r a p h i c  d i s p l a y s .  The f l u x  c o n P i g u r a t i o n  

r e q u i r e s  t i g h t e r  t o l e r a n c e s  f o r  equal  geometry.  Of t h e  

two b a s i c  t y p e s ,  t h e  s e r i e s  c o i l  p rov ides  g r e a t e r  f l e x i -  

b i l i t y  and i s  more a d a p t a b l e  t o  p r e s e n t  day a p p l i c a t i o n s .  

A t y p i c a l  s e r i e s  c o i l . h a v i n g  a d i s t r i b u t e d  w i n d i n g  i s  

i l l u s t r a t e d  i n  f i g u r e  A ,  and i s  commonly r e f e r r e d  t o  a s  a 

s a d d l e  c o i l .  F igu re  B i l l u s t r a t e s  a s e r i e s  c o i l  having  a 

s e m i - d i s t r i b u t e d  w i n d i n g ,  a n d  i s  commonly r e f e r r e d  t o  a s  a 

s t a t o r  c o i l  s i n c e  i t  i s  most o f t e n  used w i t h  s l o t t e d  o r  

s t a t o r  co res .  As  can be seen in  f i g u r e s  A e( B ,  b o t h  t h e  

s a d d l e  a n d  t h e  s t a t o r  c o i l s  have bent -up  p o r t i o n s ,  no rma l ly  

r e f e r r e d  t o  a s  " e a r s "  i n  b o t h  t h e  f r o n t  a n d  t h e  r e a r ,  
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F I G U R E  A F I G U R E  B 

D I S T R  I B U T  ED II SAD DL E 'I CO I L S E M  I - D I S T R I B U T  E D  CO I L 
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T h e  advantages  o f  s a d d l e  yokes Y S .  s t a t o r  yokes  a r e  

i n d i c a t e d  a s  follows: 

S A D D L E  YOKE ADVANTAGES 

( A )  h i g h e r  i n d u c t a n c e - t o - r e c i s t a n ’ c e  r a t i o  

( B )  lower c r o s s t a l k  from h o r i z o n t a l  t o  
v e r t i c a l  w i n d i n g  

STATOR Y O K E  ADVANTAGES 

( A )  more e f f i c i e n t  ( l ower  ene rgy  c o n s t a n t )  

( B )  b e t t e r  s p o t  g r o w t h  performance r e p e a t a b i ï  i t y  

( C )  b e t t e r  geometry performance r e p e a t a b i  1 i t y  

( D )  more f l e x a b i l i t y  in  impedance c h o i c e  f o r  
c u s t o m  des ign  

In g e n e r a l ,  t h e  s t a t o r  yoke i s  more o f t e n  used f o r  c u r r e n t  

h i g h  performance d i s p l a y  s y s t e m s  because o f  t h e  advan tages  

i n d i c a t e d .  
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Y O K E  R E L A T E D  P A R A M E T E R S  

F i r s t  of  a l l  a few comments a r e  i n  o r d e r ' w i t h  r e g a r d  t o  

why the  o v e r a l l  r o l e  o f  t he  d e f l e c t i o n  yoke i s  v i t a l  i n  , 

a CRT d i s p l a y  sys tem.  The f o l l o w i n g  key system pa rame te r s  

a r e  b r i e f l y  d i scussed  w i t h  r e spec t  t o  t h e i r  r e l a t i o n s h i p  

t o  t he  def1ec t io .n  yoke.  

RESOLUTION 

R e s o l u t i o n  i s  o f  c o u r s e ,  an a l l  i m p o r t a n t  pa rame te r  f o r  

any C R T  d i s p l a y  sys tem.  I t  i s  dependent  upon t w o  pr imary 

f a c t o r s :  (1 )  t h e  s p o t  s i z e  a t  t h e  c e n t e r  o f  t h e  C R T ,  

( 2 )  the  c e n t e r - t o - e d g e  s p o t  growth c h a r a c t e r i s t i c s  o f  t h e  

system. The f i r s t  i s  i n d e p e n d e n t  o f  t h e  yoke.  The second 

i s  de te rmined  a lmos t  e n t i r e l y  by t h e  center - to-e 'dge  s p o t  

g r o w t h  performance of  t h e  yoke.  

BRIGHTNESS 

Brightness and  r e s o l u t i o n  a r e  c l o s e l y  i n t e r r e l a t e d  i n  

t h a t  t he  g r e a t e r  t h e  b r i g h t n e s s  r equ i r ed  t h e  g r e a t e r  t h e  

b u r d e n  on b o t h  t he  yoke a n d  t he  C R T  t o  produce  t h e  

speci f i  ed resol  u t i  o n .  
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