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(s*)  Transient  suppression  device. 
@  An  electrical  connector  (46)  capable  of  suppressing 
voltages  outside  a  specified  level  is  disclosed.  The  connector 
(46)  having  a  dielectric  housing  (54)  with  a  series  of 
passageways  (55)  extending  therethrough,  electrical  terminal 
members  (28)  in  the  series  of  passageways  (55)  is 
characterized  in  that  a  dielectric  substrate  member  (24) 
having  a  series  of  conductive  paths  (40)  disposed  thereon  is 
associated  with  the  dielectric  housing  member  (54),  a  ground 
conductive  area  (26)  is  associated  with  the  dielectric  member, 
transient  suppression  devices  (30)  are  electrically  connected 
between  respective  conductive  paths  (40)  and  the  ground 
conductive  area  (26),  and  electrical  terminal  members  (28)  are 
electrically  connected  to  respective  conductive  paths  (40).  The 
transient  suppression  devices  (30)  will  suppress  voltages 
outside  of  a  specified  level  as  they  are  conducted  through  the 
terminal  members  (38),  thus  protecting  the  connector  (46) 
from  pow"er  surges. 
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TRANSIENT  S U P P R E S S I O N   DEVICE 

This  inven t ion   r e l a t es   to  e lec t r i ca l   c o n n e c t o r s   and  more  

p a r t i c u l a r l y   to  e lec t r i ca l   c o n n e c t o r s   p r o v i d i n g   p ro t ec t i on   a g a i n s t  

e l e c t r o m a g n e t i c   i n t e r f e r e n c e ,   radio  f r e q u e n c y   i n t e r f e r e n c e   a n d  

5  e spec ia l ly   aga in s t   power  s u r g e s .  
Electr ical   c i r c u i t r y   of ten   must   be  p r o t e c t e d   from  d i s r u p t i o n s  

caused   by  e l e c t r o m a g n e t i c   i n t e r f e r e n c e   (EMI)  and  radio  f r e q u e n -  

cy  i n t e r f e r e n c e   (RFI)  e n t e r i n g   the  sys t em.   EMI  e n e r g y   can  b e  

g e n e r a t e d   ou t s ide   of  as  well  as  inside  the  system  and  can  o c c u r  

10  a n y w h e r e   in  the  e l e c t r o m a g n e t i c   s p e c t r u m .   Externa l   EMI  e n e r g y  
is  an  u n d e s i r e d   c o n d u c t e d   or  r a d i a t e d   e lect r ical   d i s t u r b a n c e   t h a t  

can  i n t e r f e r e   with  the  o p e r a t i o n   of  e l ec t ron ic   e q u i p m e n t ,   whi le  

in ternal   EMI  e n e r g y   is  the  u n w a n t e d   noise  or  u n w a n t e d   i n t e r f e r -  

ence  g e n e r a t e d   by  e l ec t r i ca l   or  e l ec t ron ic   c i r c u i t r y   within  a 

15  s y s t e m .  

RFI  is  now  used  i n t e r c h a n g e a b l y   with  EMI  but  gene ra l ly   is 

limited  to  i n t e r f e r e n c e   in  the  radio  communica t ion   band .   C o n n e c -  

tors  are  p a r t i c u l a r l y   s u s c e p t i b l e   to  EMI  e n e r g y   because   of  t h e  

n u m e r o u s   con tac t   a reas   and  o p e n i n g s   for  cable  and  e x t e r n a l  

20  e lec t r ica l   c o n t a c t s .   The  a r t ,   h o w e v e r ,   has  deve loped   s o p h i s -  

t icated  e lec t r ica l   c o n n e c t o r s   hav ing   s u b s t a n t i a l   sh ie ld ing   e f f e c -  

t i v e n e s s   aga ins t   EMI/RFI  e n e r g y .  

Ano the r   type  of  e l e c t r o m a g n e t i c   r ad ia t ion ,   howeve r ,   was  

o b s e r v e d   with  the  d e v e l o p m e n t   of  nuc lear   e x p l o s i v e s .   T h e  

25  nuc lea r   exp los ion ,   and  in  some  c i r c u m s t a n c e s   large  scale  chemica l  

e x p l o s i o n s ,   p r o d u c e s   a  s h a r p   ( large   i m p u l s e - t y p e )   of  r a d i o  

f r e q u e n c y   (long  wave  l e n g t h )   e l e c t r o m a g n e t i c   r ad ia t ion .   Un l ike  

EMI/RFI  which  are  localized  e f f e c t s ,   the  in tense   e lec t r ic   a n d  

magnet ic   fields  c r e a t e d   by  e l e c t r o m a g n e t i c   pulse  (EMP)  e n e r g y  

30  can  damage  u n p r o t e c t e d   e l ec t r i ca l   and  e lec t ron ic   equ ipmen t   o v e r  

a  wide  area .   EMP  e n e r g y   c o n s i s t s   of  a  broad  s p e c t r u m   of  e n -  

erg ies   de l i ve r ed   in  a  f r ac t ion   of  a  second .   Peak  field  s t r e n g t h s  

can  reach  tens  of  ki lovolts   per  meter  within  n a n o s e c o n d s .   T h e s e  

in tense   pulses   induce  high  vo l t ages   and  c u r r e n t s   which  g e n e r a t e  

35  a  va r i e ty   of  complex  e l ec t r i ca l   even t s   within  a  sys t em.   Damage  
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can  range   from  a  momen ta ry   i n t e r r u p t i o n   of  ope ra t ion   to  t o t a l  

over load   and  b u r n - o u t   of  e l e c t r o n i c   c i r c u i t s .   Multiple  EMP 

g e n e r a t e s   more  damage  since  e l e c t r o n i c s   can  e x p e r i e n c e   local 

damage ,   which  d e g r a d e s   p e r f o r m a n c e   and  d e g r a d e s   the  device  o r  

5  c i r c u i t s ,   so  that   the  following  pulse   r e s u l t s   in  the  c o m p l e t e  

d e s t r u c t i o n .  

Within  eve ry   new  g e n e r a t i o n   of  e l e c t r o n i c s   more  c o m p o n e n t s  

are  packed  into  smaller  spaces   which  makes  the  c i r cu i t s   more  

s u s c e p t i b l e   to  EMP  damage .   This  high  device  p a c k a g i n g - d e n s i t y  

10  inhib i t s   the  abil i ty  of  the  c i r c u i t   to  c o n d u c t   away  the  heat  w h i c h  

r e s u l t s   from  the  typical   i n t e n s e ,   high  vol tage   and  c u r r e n t   f lows 

g e n e r a t e d   by  an  EMP.  As  a  r e s u l t ,   t h e r e   is  an  i n c r e a s e d   d e -  

mand  for  e lectr ical   c o n n e c t o r s   hav ing   p r o t e c t i o n   aga in s t   EMP  a n d  

EMI  e n e r g y   t h r e a t s .  

15  In  addi t ion  there   is  also  need  to  p r o t e c t   e l ec t ron ic   e q u i p -  

ment  from  power  s u r g e s   owing  to  e l e c t r o s t a t i c   d i s c h a r g e s   ( E S D ) .  

The  high  vol tage   g e n e r a t e d   by  ESD  can  damage  vol tage   s e n s i t i v e  

i n t e g r a t e d   c i r c u i t s .  

One  means  to  p r o t e c t   a g a i n s t   EMI,  RFI,  ESD  and  EMP 

20  e n e r g y   is  by  the  use  of  s h i e l d i n g .   One  such  sh ie ld ing   means  is 

d i sc losed   in  U.S.  Pa ten t   No.  4 , 3 3 0 , 1 6 6 .   This  pa t en t   d i s c l o s e s  

the  use  of  a  c o n d u c t i v e   s p r i n g   w a s h e r   sea ted   in  the  plug  p o r t i o n  

of  the  c o n n e c t o r   so  as  to  make  e l ec t r i ca l   con tac t   with  the  r e c e p -  

tacle  port ion  of  the  c o n n e c t o r   when  the  plug  and  r ecep tac l e   a r e  

25  mated.   One  washer   thus   p r o v i d e s   sh i e ld ing   for  a  mul t i tude   o f  

e lec t r ica l   c i r c u i t s .   For  a d e q u a t e   p r o t e c t i o n ,   it  is  e s s e n t i a l  

t h e r e f o r e   that   the re   be  no  b r eak   in  the  c o n t i n u i t y   of  the  s h i e l d -  

i n g .  

Other   means  for  p r o t e c t i n g   a g a i n s t   power  s u r g e s   i n c l u d e  

30  the  use  of  addi t ional   spec i a l i z ed   c i r c u i t r y   within  e q u i p m e n t ,   s u c h  

as  vol tage  var iab le   r e s i s t o r s .  

It  is  an  object   of  the  p r e s e n t   i nven t ion   to  p rov ide   a  t r a n -  

s ient   s u p p r e s s i o n   device  for  use  with  a  va r i e ty   of  c o n n e c t o r s .  

It  is  a  f u r t h e r   object  to  inc lude   means  that   can  be  used  to 

35  p ro t ec t   each  indiv idual   c i r c u i t   from  any  t r a n s i e n t   s i g n a l .  
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F u r t h e r m o r e ,   it  is  an  object   to  p rov ide   a  minimum  i n d u c t a n c e  

g r o u n d   path  thus   a s s u r i n g   minimum  r e s p o n s e   t i m e .  

It  is  also  an  objec t   to  p rov ide   a  t r a n s i e n t   s u p p r e s s i o n  

means  that   is  to  be  used  inside  an  e lect r ical   c o n n e c t o r .  

5  It  is  f u r t h e r   an  object   of  this  inven t ion   to  p rov ide   t r a n s i e n t  

s u p p r e s s i o n   means  for  p ro t ec t i on   of  ind iv idua l   c i r c u i t s   on  c i r c u i t  

b o a r d s .   In  add i t ion   it  is  an  object  of  this  i nven t ion   to  p r o v i d e  

t r a n s i e n t   s u p p r e s s i o n   means  to  re t rof i t   or  modify  ex i s t ing   c o n -  

n e c t o r s .  

10  The  p r e s e n t   i nven t ion   is  d i r ec t ed   to  a  t r a n s i e n t   s u p p r e s s i o n  

device  for  use  in  an  e lec t r ica l   c o n n e c t o r .   The  device   inc ludes   a 

d ie lec t r ic   s u b s t r a t e   means  having  c o n d u c t i v e   path  means  t h e r e o n ,  

e lectr ical   terminal   means  d i sposed   on  said  s u b s t r a t e   means  a n d  

t r a n s i e n t   s u p p r e s s i o n   means  e lec t r ica l ly   c o n n e c t e d   be tween   s a i d  

15  e lect r ical   terminal   means  and  said  c o n d u c t i v e   path  means  f o r  

s u p p r e s s i n g   vo l t ages   ou t s ide   a  specif ied  level  as  they  are  c o n -  

duc ted   t h r o u g h   said  terminal   means.  The  device   as  d i s c l o s e d  

herein   can  be  i n c o r p o r a t e d   within  many  s t a n d a r d i z e d   c o n n e c t o r s  

thus  enabl ing   u s e r s   to  p rov ide   EMP  p r o t e c t i o n   by  simply  r e p l a c -  

20  ing  an  ex i s t ing   c o n n e c t o r   with  a  p ro t ec t ed   c o n n e c t o r .  

The  p r e s e n t   i nven t ion   is  f u r t h e r   d i r e c t e d   to  a  t r a n s i e n t  

s u p p r e s s i o n   means  for  p ro tec t ion   of  indiv idual   c i r c u i t s   on  c i r c u i t  

boards   or  to  r e t r o f i t   or  modify  ex is t ing   c o n n e c t o r s .   The  t r a n -  

sient  s u p p r e s s i o n   a s sembly   is  comprised   of  a  d i e l ec t r i c   s u b s t r a t e  

25  means  having  c o n n e c t o r   engag ing   means  d i sposed   t h e r e o n ,   a 

g r o u n d i n g   means  and  t r a n s i e n t   s u p p r e s s i o n   means  e l e c t r i c a l l y  

connec t i ng   said  c o n n e c t o r   engag ing   means  and  said  g r o u n d i n g  

means  for  s u p p r e s s i n g   vo l tages   outs ide   a  spec i f ied   level  as  t h e y  

are  c o n d u c t e d   t h r o u g h   said  connec to r   e n g a g i n g   m e a n s .  

30  Some  of  the  ob jec ts   and  a d v a n t a g e s   of  the  inven t ion   h a v i n g  

been  s t a t e d ,   o the r s   will  appea r   as  the  d e s c r i p t i o n   p roceeds   w h e n  

taken  in  con junc t i on   with  the  accompany ing   d r a w i n g s .  

FIGURE  1  is  an  exploded   view  of  a  c o n n e c t o r   s u b a s s e m b l y  

having  a  t r a n s i e n t   s u p p r e s s i o n   device  t h e r e i n ;  
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FIGURE  2  is  a  c r o s s - s e c t i o n a l   view  of  the  assembled   d e v i c e  

of  F igure   1  ; 

FIGURE  3  is  an  e x p l o d e d   f r a g m e n t a r y   view  of  the  t r a n s i e n t  

s u p p r e s s i o n   d e v i c e ;  

5  FIGURE  4  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  the  a s s e m -  

bled  device   of  F igure   2; 

FIGURE  5  is  an  e x p l o d e d   view  of  an  e lec t r ica l   c o n n e c t o r  

hav ing   a  t r a n s i e n t   s u p p r e s s i o n   dev ice   t h e r e i n ;  

FIGURE  5A  is  a  c r o s s - s e c t i o n a l   view  of  the  a s s e m b l e d  

10  c o n n e c t o r   of  Figure   5; 

FIGURE  6  is  a  c r o s s - s e c t i o n a l   view  of  an  a l t e r n a t i v e   e m b o d i -  

ment  of  c o n n e c t o r   hav ing   the  t r a n s i e n t   s u p p r e s s i o n   device  t h e r e -  

i n ;  

FIGURE  7  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  an  a l t e r n a -  

15  tive  embodiment   of  the  t r a n s i e n t   s u p p r e s s i o n   device  u s i n g  

u n i d i r e c t i o n a l   d i o d e s ;  

FIGURE  8  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  an  a l t e r n a -  

tive  embodiment   of  the  dev ice   us ing   leaded  d i o d e s ;  

FIGURE  8A  is  a  c r o s s - s e c t i o n a l   view  of  an  e lec t r ica l   c o n n e c -  

20  tor  having  the  device  of  F igu re   8;  

FIGURE  9  is  a  f r a g m e n t a r y   exp loded   view  of  a  f u r t h e r  

a l t e r n a t i v e   embodiment   of  the  t r a n s i e n t   s u p p r e s s i o n   device  in 

which  the  diodes  are  moun ted   to  a  g r o u n d   p l a t e ;  

FIGURE  9A  is  c r o s s - s e c t i o n a l   view  of  a  c o n n e c t o r   h a v i n g  

25  the  device  of  Figure   9;  

FIGURE  10  is  a  top  view  of  a  device  for  use  in  a  c i r c u l a r  

c o n n e c t o r ;  

FIGURE  10A  is  a  c r o s s - s e c t i o n a l   view  taken  along  l ine 

10A-10A  of  Figure   10; 

30  FIGURE  10B  is  a  c r o s s - s e c t i o n a l   view  of  a  c o n n e c t o r   u s i n g  

the  device  of  F igure   10; 

FIGURE  11  is  a  c r o s s - s e c t i o n a l   view  of  a  f i l te red   e l e c t r i c a l  

c o n n e c t o r   having  the  t r a n s i e n t   s u p p r e s s i o n   device  t h e r e i n ;  

FIGURE  12  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  a  f u r t h e r  

35  embodiment   of  t r a n s i e n t   s u p p r e s s i o n   d e v i c e ;  
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FIGURE  13  is  an  exp loded   view  of  the  t r a n s i e n t   s u p p r e s s i o n  

assembly   used  with  a  modular   jack  c o n n e c t o r ;  

FIGURE  11  is  a  bottom  view  of  the  d ie lec t r i c   s u b s t r a t e   o f  

Figure   13; 

5  FIGURE  15  is  a  side  e l eva t ion   view  par t ly   b roken   away  o f  

the  modular   jack  mounted   to  the  a s s e m b l y ;  

FIGURE  16  is  a  bottom  view  of  the  a s sembly   and  m o d u l a r  

jack  of  view  15; 

FIGURE  17  shows  an  a l t e r n a t i v e   embodiment   of  the  d i e l e c t r i c  

10  s u b s t r a t e   and  t r a n s i e n t   s u p p r e s s i o n   means  of  the  t r a n s i e n t  

s u p p r e s s i o n   a s s e m b l y ;  

FIGURE  18  is  an  exp loded   view  of  an  a l t e r n a t i v e   e m b o d i m e n t  

of  the  t r a n s i e n t   s u p p r e s s i o n   a s s e m b l y   used  with  a  modular   j a c k  

c o n n e c t o r ;  

15  FIGURE  19  is  a  bottom  view  of  the  d ie lec t r i c   s u b s t r a t e   o f  

Figure  18; 

FIGURE  20  is  an  e x p l o d e d   view  of  a  f u r t h e r   a l t e r n a t i v e  

embodiment   of  the  t r a n s i e n t   s u p p r e s s i o n   a s s e m b l y ;  

FIGURE  21  is  a  top  view  of  the  d ie l ec t r i c   s u b s t r a t e   o f  

20  Figure   20; 

FIGURE  22  is  a  bottom  view  of  the  d ie lec t r ic   s u b s t r a t e   o f  

Figure  20; 

FIGURE  23  is  a  side  e leva t ion   view  pa r t ly   b roken   away  w i t h  

the  t r a n s i e n t   s u p p r e s s i o n   a s semb ly   mounted   within  the  c o n n e c -  

25  t o r ;  

FIGURE  24  is  a  bottom  view  of  the  assembly   and  c o n n e c t o r  

of  view  23; 

FIGURE  25  is  a  top  view  of  a n o t h e r   a l t e r n a t i v e   e m b o d i m e n t  

of  the  t r a n s i e n t   s u p p r e s s i o n   a s s e m b l y ;   a n d  

30  FIGURE  26  is  a  bottom  view  of  the  assembly   of  Figure   25. 

Re fe r r i ng   to  F igu re s   1,  2,  3,  4,  c o n n e c t o r   s u b a s s e m b l y   20 

is  compr ised   of  a  t r a n s i e n t   s u p p r e s s i o n   device  22,  a  g r o u n d i n g  

plate  32  and  a  shield  member  36.  The  t r a n s i e n t   s u p p r e s s i o n  

device  22  is  compr i sed   of  a  s u b s t r a t e   24  having  a  c o n d u c t i v e  

35  path  means  26  t h e r e o n ,   e lec t r ica l   t e rminal   means  28  and  t r a n s i e n t  
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s u p p r e s s i o n   means  30.  In  the  p r e f e r r e d   embodiment   the  e l e c -  

trical  terminal   means  is  a  p lu ra l i t y   pin  te rminals   which  p a s s  

t h r o u g h   terminal   p a s s a g e w a y s   38  in  the  s u b s t r a t e   24.  S a i d  

terminals   have  a  f i rs t   end  27  and  a  second  end  29.  A  c o n -  

5  duct ive   pad  40  s u r r o u n d s   the  terminal   p a s s a g e w a y   38.  T h e  

t r a n s i e n t   s u p p r e s s i o n   means  in  the  p r e f e r r e d   embodiment   is  a 

b i -d i r ec t i ona l   diode  42  compr i s ing   two  u n i d i r e c t i o n a l   diodes  43 

which  have  been  s o l d e r e d   t o g e t h e r   at  44.  The  c o n d u c t i v e   p a t h  

means  26  is  a  g r o u n d i n g   c o n d u c t o r .   The  t r a n s i e n t   s u p p r e s s i o n  

10  means  are  so lde red   at  45  to  s u b s t r a t e   24  between  the  c o n d u c t i v e  

path  means  26  and  the  c o n d u c t i v e   pad  40.  The  t r a n s i e n t   s u p -  

p ress ion   means  30  is  made  to  p rov ide   a  specif ic   vol tage   v a l u e .  

The  un id i r ec t i ona l   diodes  43  are  o r i en ted   before   they  are  s o l -  

dered  t o g e t h e r   so  that   p ro t ec t i on   is  p rov ided   for  pos i t ive   a n d  

15  nega t ive   vol tage   s u r g e s .   The  t r a n s i e n t   s u p p r e s s i o n   m e a n s ,  

t h e r e f o r e ,   c o n d u c t s   c u r r e n t   a s s o c i a t e d   with  vo l t ages   beyond  t h e  

p r e d e t e r m i n e d   value  to  g r o u n d   thus   p r o t e c t i n g   the  e l e c t r i c a l  

c o n n e c t o r s   in  which  the  s u b a s s e m b l y   20  is  used .   The  s u b a s s e m -  

bly  20  is  a s sembled   by  placing  a  g r o u n d i n g   plate  32  w i t h  

20  g r o u n d i n g   f igu res   34  e x t e n d i n g   t h e r e f r o m   aga ins t   the  s u b s t r a t e  

24  so  that   the  g r o u n d i n g   f i nge r s   34  engage   the  c o n d u c t i v e   p a t h  

means  26.  The  g r o u n d   plate  32  has  an  opening   33  t h e r e i n  

t h r o u g h   which  the  terminal   means  28  pass .   The  s u b a s s e m b l y   20 

is  completed  by  a t t a c h i n g   a  metal  shield  member  36  over  t h e  

25  g round   plate  32  and  t r a n s i e n t   s u p p r e s s i o n   device  22.  As  is 

shown  p a r t i c u l a r l y   in  F igure   2,  the  g r o u n d   plate  32  is  in  c o n t a c t  

with  the  c o n d u c t i v e   path  means  26  and  the  shield  member  36  is 

in  contac t   with  the  g r o u n d   plate  32.  

It  is  to  be  u n d e r s t o o d   that   g r o u n d i n g   may  also  be  a c h i e v e d  

30  by  forming  d e t e n t s   in  the  shield  member  36  that   will  engage   t h e  

conduc t ive   path  means  on  the  s u b s t r a t e   24,  thus  e l iminat ing  t h e  

need  for  the  g r o u n d i n g   plate  32.  The  t r a n s i e n t   s u p p r e s s i o n  

device  22  made  in  a c c o r d a n c e   with  this  invent ion   enables   one  t o  

p ro tec t   each  ind iv idua l   c i r cu i t   within  a  sys tem  and  also  a l lows 
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the  vol tage  control   to  be  d i f f e r e n t   for  each  c i rcu i t   within  t h e  
s y s t e m .  

It  is  to  be  f u r t h e r   u n d e r s t o o d   that  pin  te rminals   are  u s e d  
for  p u r p o s e s   of  i l l u s t r a t i on   only.  A  va r i e ty   of  terminal   means  a s  

5.  known  in  the  art  may  be  u s e d .  

R e f e r r i n g   now  to  F igures   5  and  5A,  the  t r a n s i e n t   s u p -  
p r e s s ion   device   22  is  i n t e n d e d   to  be  used  within  e lec t r ica l   c o n -  
nec to r s   such  as  46.  A  hous ing   member  54  having  p a s s a g e w a y s  
55  for  a c c e p t i n g   terminal   means  28  is  i n se r t ed   into  shield  m e m b e r  

10  36  of  the  s u b a s s e m b l y   20  so  that   the  terminal  means  28  enter   t h e  
p a s s a g e w a y s   55  and  ex t end   t h e r e t h r o u g h .   In  the  c o n n e c t o r   46  a 
pin  r e t a in ing   member  56  is  also  used  so  that   the  second  ends  29 
of  terminal   means  28  may  be  bent   at  r ight   angles  to  the  h o u s i n g  
54.  The  f irst   ends  27  of  the  terminal   means  28  are  i n se r t ed   in to  

15  a  d ie lec t r ic   cover   member  48  hav ing   open ings   50  t h e r e i n .   T h e  
first   ends  27  pass  t h r o u g h   the  o p e n i n g s   50  and  e x t e n d   t h e r e -  
from.  Front   shield  member  52  is  a t t a c h e d   to  the  shield  m e m b e r  
36  of  the  t r a n s i e n t   s u p p r e s s i o n   s u b a s s e m b l y   20.  

Figure  6  shows  an  a l t e r n a t i v e   embodiment   146  of  an  e l e c -  
20  trical  c o n n e c t o r .   In  this  embod imen t   the  second  ends  29  of  t h e  

terminal  means  28  e x t e n d   t h r o u g h   the  hous ing  154  but  are  n o t  
bent  at  r ight   angles   when  they  exit  the  h o u s i n g .  

Figure   7  shows  an  a l t e r n a t i v e   embodiment   122  of  the  t r a n -  
sient  s u p p r e s s i o n   device  in  which  the  t r a n s i e n t   s u p p r e s s i o n  

25  means  30  is  compr i sed   of  a  u n i d i r e c t i o n a l   diode  143  which  is 
so lde red   at  45  to  s u b s t r a t e   24.  The  device  made  in  a c c o r d a n c e  
with  this  embodiment   122  will  t h e r e f o r e   p ro tec t   the  c i rcu i t   f rom 

vol tages   in  one  d i rec t ion   only.  F igu re s   8  and  8A  show  a  f u r t h e r  
a l t e r n a t i v e   embodiment   222  of  the  t r a n s i e n t   s u p p r e s s i o n   d e v i c e .  

30  In  this  embodiment   the  t r a n s i e n t   s u p p r e s s i o n   means  30  are  l e a d e d  
diodes  242.  The  diode  242  has  leads  58  which  are  so ldered   to  
the  c o n d u c t i v e   path  240  s u r r o u n d i n g   terminal  p a s s a g e w a y s   238  in 
s u b s t r a t e   224  and  to  the  c o n d u c t i v e   path  means  226.  Figure  8A 
shows  a  c r o s s - s e c t i o n a l   view  of  c o n n e c t o r   embodiment   246  w h i c h  

35  uti l izes  the  leaded  diode  t r a n s i e n t   s u p p r e s s i o n   device  222. 
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F igu re s   9  and  9A  show  a  f u r t h e r   a l t e r n a t i v e   embodiment   322 

of  the  t r a n s i e n t   s u p p r e s s i o n   device   in  which  diodes  312  a r e  

mounted  to  a  metal  g r o u n d   plane  76  so  tha t   the  diodes  will 

e lec t r i ca l ly   e n g a g e   the  c o n d u c t i v e   pa ths   340  s u r r o u n d i n g   t h e  

5  terminal  p a s s a g e w a y s   338  in  s u b s t r a t e   324  when  the  g r o u n d   p l a n e  

76  is  a t t a c h e d   to  s u b s t r a t e   324.  In  a s sembl ing   this  e m b o d i m e n t  

346,  as  shown  in  F igure   9A,  s u b s t r a t e   324  is  s a n d w i c h e d   b e -  

tween  g r o u n d   plate  32  and  g r o u n d   plane  76.  

Figure   10,  10A  and  10B  i l l u s t r a t e   f u r t h e r   embodiment   422  o f  

10  the  t r a n s i e n t   s u p p r e s s i o n   device   for  use  in  a  c i r cu l a r   c o n n e c t o r  

446.  In  this  e m b o d i m e n t   the  t r a n s i e n t   s u p p r e s s i o n   means  30  a r e  

b i - d i r e c t i o n a l   d iodes   which  are  mounted   at4  45  to  one  side  of  a 

c i rcu la r   s u b s t r a t e   424.  The  diodes  i n t e r s e c t   the  c o n d u c t i v e  

paths  440  s u r r o u n d i n g   te rminal   p a s s a g e w a y s   438  means  a n d  

15  second  c o n d u c t i v e   a r eas   60  s u r r o u n d i n g   p l a t e d - t h r o u g h   holes  61 

which  e l e c t r i c a l l y   i n t e r c o n n e c t   c o n d u c t i v e   areas   60  to  the  g r o u n d  

c i rcui t   426  on  the  u n d e r   s u r f a c e   of  the  c i r cu l a r   s u b s t r a t e   424.  

Figure  10A  shows  a  c r o s s - s e c t i o n a l   view  of  a  port ion  of  s u b -  

s t ra te   424  i l l u s t r a t i n g   the  terminal   means  428  are  joined  w i t h  

20  solder   25  to  the  s u b s t r a t e   424.  The  t r a n s i e n t   s u p p r e s s i o n   m e a n s  

30  is  so lde red   at  445  to  c o n d u c t i v e   pa ths   438  and  the  p l a t e d  

t h r o u g h   hole  61  to  i n t e r c o n n e c t   with  the  g r o u n d   c o n d u c t i v e   p a t h  

426.  F igure   10B  shows  a  f r a g m e n t a r y   c r o s s - s e c t i o n a l   view  of  a 

typical  c i r c u l a r   c o n n e c t o r   446  showing  the  posi t ion  of  the  t r a n -  

25  sient  s u p p r e s s i o n   dev ice   424  within  c o n n e c t o r   hous ing   454.  

F igures   11  and  12  show  the  use  of  the  t r a n s i e n t   s u p -  

p ress ion   device   in  c o n j u n c t i o n   with  fi l ter  means  in  e l e c t r i c a l  

c o n n e c t o r s .   F igu re   11  shows  a  c r o s s - s e c t i o n a l   view  of  f u r t h e r  

embodiment   546  of  an  e l ec t r i ca l   c o n n e c t o r   in  which  the  t r a n s i e n t  

30  s u p p r e s s i o n   device   22  is  i n s e r t e d   fo rward   of  the  filter  means  62.  

Filter  means  62  is  c o m p r i s e d   of  a  g r o u n d   plate  68  and  f i l t e r  

s leeves  64.  Filter  s l eeves   are  p r e f e r a b l y   of  the  type  i l l u s t r a t e d  

in  U.S.   Pa ten t   Re.  29,258.   F igure   12  shows  use  of  t r a n s i e n t  

s u p p r e s s i o n   dev ice   622  hav ing   a  p lanar   fi l ter  e lement   624  as  t h e  

35  s u b s t r a t e   member .   Termina l   means  28  are  i n s e r t e d   t h r o u g h  
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open ings   638  in  said  filter  e lement   624.  T r a n s i e n t   s u p p r e s s i o n  
means  30  are  so lde red   onto  the  s u r f a c e   of  p lanar   fi l ter  e l e m e n t  
621.  

Re fe r r ing   now  to  F i g u r e s   13  and  14,  t r a n s i e n t   s u p p r e s s i o n  
5  assembly   10  is  compr i sed   of  a  t r a n s i e n t   s u p p r e s s i o n   means  51,  a 

d ie lec t r ic   s u b s t r a t e   means  59,  and  a  g r o u n d   means  77.  A s s e m b l y  
10  is  i n t ended   to  be  used  with  an  ex i s t i ng   c o n n e c t o r   82  f o r  

r e t r o f i t t i n g   that   c o n n e c t o r   82  to  p rov ide   for  p ro tec t ion   a g a i n s t  

power  s u r g e s .   The  c o n n e c t o r   82  is  g e n e r a l l y   compr i sed   of  a 
10  d ie lec t r ic   hous ing   member  83  hav ing   p a s s a g e w a y s   84  the re in   f o r  

accep t ing   c o n d u c t o r s   85.  In  the  p r e f e r r e d   embod imen t ,   t h e  

hous ing  member  83  also  has  a  g r o u n d   plane  e n g a g i n g   e x t e n s i o n  
86.  The  hous ing  f u r t h e r   has  mount ing   plane  e n g a g i n g   e x t e n s i o n  
86.  The  housing  f u r t h e r   has  mount ing   legs  87  e x t e n d i n g   f rom 

15  the  lower  su r f ace   88  of  the  c o n n e c t o r   56  said  legs  87  being  u s e d  
to  mount  the  c o n n e c t o r   to  a  c i r cu i t   board   or  o ther   s u r f a c e   ( n o t  
shown) .   A  modular   jack  c o n n e c t o r   is  used  for  p u r p o s e s   o f  
i l lus t ra t ion   only.  It  is  to  be  u n d e r s t o o d   that   o ther   c o n n e c t o r s  

may  also  be  used  with  the  t r a n s i e n t   s u p p r e s s i o n   a s s e m b l y .  
20  The  t r a n s i e n t   s u p p r e s s i o n   means  51  is  compr i sed   of  a 

b i -d i r ec t i ona l   diode  53  having   leads  57  e x t e n d i n g   t h e r e f r o m .  
The  d ie lec t r ic   s u b s t r a t e   59  has  a  f i rs t   port ion  63  which  is 

profi led  for  inse r t ion   into  a  cavi ty   84  in  c o n n e c t o r   h o u s i n g  
member  83,  and  for  e n g a g e m e n t   with  c o n d u c t o r s   85  t h e r e i n ,   a n d  

25  a  second  port ion  65  which  remains   ex t e rna l   to  said  h o u s i n g  
member  83.  C o n d u c t o r s   85  are  d i sposed   within  p a s s a g e w a y s   89 

of  said  housing  member  83.  The  c o n d u c t o r s   have  f i rs t   ( n o t  

shown)  sec t ions   66  (not  shown)   and  second  con tac t   sec t ions   66 ' .  

The  d ie lec t r ic   s u b s t r a t e   59  has  a  f i rs t   or  u p p e r   su r face   67 

30  having  a  p lura l i ty   of  c o n d u c t i v e   pa ths   73  d i sposed   t h e r e o n ,   a n d  

a  second  su r face   69  having   a  g r o u n d   c o n d u c t i v e   path  70  t h e r e -  

on.  S u b s t r a t e   59  f u r t h e r   has  a  p lu ra l i ty   of  f i r s t   and  s e c o n d  

a p e r t u r e s   71,  72  for  mount ing   said  s u p p r e s s i o n   means  51,  s a i d  

a p e r t u r e s   71  ,  72  e x t e n d i n g   from  the  f i rs t   su r f ace   67  to  t h e  

35  second  sur face   69.  The  f i rs t   a p e r t u r e s   71  e x t e n d   from  a 
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d ie lec t r ic   area  of  s u r f a c e   67  t h r o u g h   s u b s t r a t e   59  and  into  t h e  

g r o u n d   c o n d u c t i v e   path  70  on  the  second  s u r f a c e   69.  T h e  

second  a p e r t u r e s   72  e x t e n d   from  one  end  of  each  of  the  c o n -  

duc t ive   pa ths   73,  t h r o u g h   said  s u b s t r a t e   59  and  into  a  d i e l e c t r i c  
5  area  on  s u r f a c e   69.  The  t r a n s i e n t   s u p p r e s s i o n   means  51  is 

mounted   to  the  s u b s t r a t e   59  by  i n s e r t i n g   one  of  the  leads  56  o f  

each  diode  53  into  the  f i r s t   a p e r t u r e   71  and  the  o ther   lead  56 

into  the  second  a p e r t u r e   72  as  is  best   seen  in  F igure   3.  T h e  

lead  56  in  the  f i rs t   a p e r t u r e   71  is  thus  e l ec t r i ca l ly   c o n n e c t e d  
10  with  g r o u n d   c o n d u c t o r   70  and  the  o ther   lead  is  e l e c t r i c a l l y  

c o n n e c t e d   with  c o n d u c t i v e   path  73 .  

As  shown  in  F igu re s   13  and  14  s u b s t r a t e   59  f u r t h e r   h a s  

c o n n e c t o r   e n g a g i n g   means  t h e r e o n ,   said  c o n n e c t o r   e n g a g i n g  

means  being  compr i sed   of  a  p l u r a l i t y   of  c o n d u c t o r   r e c e i v i n g  
15  p a s s a g e w a y s   74  e x t e n d i n g   from  the  o ther   ends  of  each  of  s a i d  

c o n d u c t i v e   pa ths   73  t h r o u g h   s u b s t r a t e   59  and  into  a  d i e l e c t r i c  

area  of  s u r f a c e   69,  and  a  c o n d u c t o r   e n g a g i n g   slot  75  w h i c h  

e x t e n d s   o u t w a r d l y   from  each  p a s s a g e w a y   74  to  an  edge  of  t h e  

f i rs t   s u b s t r a t e   por t ion  63.  When  said  f i rs t   s u b s t r a t e   port ion  63 
20  is  i n s e r t e d   into  the  hous ing   83,  slots  75  engage   r e s p e c t i v e  

c o n d u c t o r   members   85  in  said  hous ing   member  83.  When  t h e  

f i rs t   s u b s t r a t e   por t ion  63  is  fully  seated  in  the  hous ing   m e m b e r  

83,  second  con tac t   p o r t i o n s   66'  of  c o n d u c t o r s   85  are  in  t h e i r  

r e s p e c t i v e   c o n d u c t o r   r e c e i v i n g   p a s s a g e w a y s   74  and ,   t h e r e f o r e ,  
25  e lec t r i ca l ly   c o n n e c t e d   to  c o n d u c t i v e   path  73  and  t r a n s i e n t   s u p -  

p r e s s i o n   means  51  . 
The  g r o u n d   means  77  is  compr i sed   of  a  g r o u n d   plate  78 

having   f i r s t   port ion  79  for  e n g a g i n g   the  s u b s t r a t e   59  and  a 

second  por t ion  80  for  e n g a g i n g   the  c o n n e c t o r   82.  The  s e c o n d  
3°  por t ion   80  is  prof i led  to  accep t   c o n n e c t o r   82.  The  g r o u n d i n g  

plate  78  is  shaped   so  that   the  s u b s t r a t e   engag ing   port ion  79  will 

e l ec t r i ca l ly   i n t e r c o n n e c t   with  the  g r o u n d   c o n d u c t o r   70  on  t h e  

u n d e r s u r f a c e   69  of  the  s u b s t r a t e   59  but  will  not  engage   t h e  

leads  57  that   ex t end   t h r o u g h   a p e r t u r e s   72  and  into  the  d i e l e c t r i c  
35  por t ion   of  the  u n d e r s u r f a c e   69.  This  is  best  i l l u s t r a t e d   in 
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F igure   16.  The  c o n n e c t o r   e n g a g i n g   por t ion   80  of  the  g r o u n d  

plate  78  has  arms  81  e x t e n d i n g   u p w a r d l y   to  e n g a g e   the  e x t e n s i o n  

86  on  c o n n e c t o r   hous ing   member  83,  as  is  shown  in  F igure   15. 

F igure   17  i l l u s t r a t e s   an  a l t e r n a t i v e   embodiment   100  of  t h e  

5  t r a n s i e n t   s u p p r e s s i o n   a s s e m b l y .   In  this  embod imen t ,   the  t r a n -  

s ient   s u p p r e s s i o n   means  151  is  a  s u r f a c e   mounted   b i - d i r e c t i o n a l  

diode  153.  To  fac i l i ta te   mount ing   of  the  diode  153  c o n d u c t i v e  

pads  90,  91  on  s u b s t r a t e   s u r f a c e   167  s u r r o u n d   the  f irst   a n d  

second  a p e r t u r e s   171  and  172,  said  a p e r t u r e s   e x t e n d i n g   r e s p e c -  
10  t ively  to  the  g r o u n d   c o n d u c t o r   70  (shown  in  Figure   16)  a n d  

d ie lec t r i c   port ion  of  the  s u b s t r a t e   u n d e r s u r f a c e   69  in  the  same 

manner   as  p r e v i o u s l y   d e s c r i b e d   with  embodiment   10.  Diode  153 

is  so lde red   to  i n t e r c o n n e c t   r e s p e c t i v e   pads  90  and  91  .  Since  t h e  

diode  153  is  u n l e a d e d ,   a p e r t u r e s   171  and  172  are  e l e c t r i c a l l y  

15  i n t e r c o n n e c t e d   by  means  known  in  the  a r t ,   such  as  by  p l a t i n g ,  

so lde r ,   or  the  like,  to  p rov ide   e lec t r i ca l   i n t e r c o n n e c t i o n   b e t w e e n  

the  s u r f a c e s   167  and  179  of  s u b s t r a t e   159.  This  embodiment   100 

is  i n s e r t e d   into  the  c o n n e c t o r   in  the  same  manner   as  d e s c r i b e d  

a b o v e .  

20  F igures   18  and  19  i l l u s t r a t e   a  f u r t h e r   embodiment   200  of  t h e  

t r a n s i e n t   s u p p r e s s i o n   a s sembly   in  which  the  s u b s t r a t e   259  h a s  

g r o u n d   c o n d u c t i v e   paths   92  as  well  as  signal  c o n d u c t i v e   p a t h s  

273  d i sposed   on  s u b s t r a t e   s u r f a c e   267.  Ground   c o n d u c t i v e   p a t h s  

92  are  e l ec t r i ca l ly   i n t e r c o n n e c t e d   via  a p e r t u r e s   93  to  g r o u n d  

25  c o n d u c t o r   270  on  s u b s t r a t e   u n d e r s u r f a c e   269  of  s u b s t r a t e   259  b y  

means  known  in  the  ar t .   When  s u b s t r a t e   259  is  i n se r t ed   in to  

c o n n e c t o r   282,  said  g r o u n d   c o n d u c t o r   pa ths   92  are  e l e c t r i c a l l y  

i n t e r c o n n e c t e d   at  94  to  c o n n e c t o r   g r o u n d   c o n d u c t o r s   95.  T h e  

remaining  c o n d u c t o r   r ece iv ing   p a s s a g e w a y s   74  e lec t r i ca l ly   e n g a g e  

30  c o n n e c t o r   c o n d u c t o r s   85  as  p r e v i o u s l y   d e s c r i b e d .  

F igures   20  to  21  i l l u s t r a t e   a  f u r t h e r   embodiment   300  of  t h e  

t r a n s i e n t   s u p p r e s s i o n   a s sembly   compr i sed   of  a  d ie lec t r i c   s u b -  

s t ra te   359,  t r a n s i e n t   s u p p r e s s i o n   means  351  and  g r o u n d i n g   m e a n s  

377.  In  this  embodiment   b i - d i r e c t i o n a l   diodes  353  are  s u r f a c e  

35  mounted  to  s u b s t r a t e   s u r f a c e   367  and  i n t e r c o n n e c t   c o n d u c t i v e  
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paths   373  to  g r o u n d   c o n d u c t i v e   path  96  on  the  u p p e r   s u r f a c e  

367.  A p e r t u r e   97  is  p r o v i d e d   i n - g r o u n d   path  96  and  e l e c t r i c a l l y  

c o n n e c t e d   to  g r o u n d   path  370  on  the  s u b s t r a t e   u n d e r s u r f a c e   369 ,  

as  shown  bes t   in  F igu re s   21  and  22.  

5  As  is  shown  in  F igure   23,  a  por t ion  of  the  bottom  388  o f  

housing  member  383  is  p rof i led   to  rece ive   a s semb ly   300.  C o n -  

d u c t o r s   385  en t e r   c o n n e c t o r   r ece iv ing   p a s s a g e w a y s   374.  T h e  

assembly  300  is  i n s e r t e d   into  the  profi led  open ing   so  that   e d g e  

98  of  the  a s sembly   300  is  e s s e n t i a l l y   flush  with  back  edge  99  o f  

10  housing  member  383.  Once  the  s u b s t r a t e   349  has  been  seated  in 

hous ing  member  383,  the  g r o u n d   plate  378  is  a t t a c h e d .   As  is 

shown  in  F igure   24  the  g r o u n d   plate  378  is  p rof i led   to  e n g a g e  

the  g r o u n d   c o n d u c t o r   370.  Arms  381  engage   the  g r o u n d   p l a t e  

engag ing   e x t e n s i o n s   386  on  hous ing   member  383.  This  e m b o d i -  

15  ment  is  p a r t i c u l a r l y   useful   where   space  is  at  a  premium  a n d  

there   is  no  room  for  the  s u b s t r a t e   to  ex t end   beyond   the  h o u s -  

i n g .  

F igures   25  and  26  i l l u s t r a t e   the  top  and  bottom  s u r f a c e s  

467,  469  r e s p e c t i v e l y   of  a  f u r t h e r   a l t e r n a t i v e   a s semb ly   e m b o d i -  

20  ment  400.  In  this  embod imen t   the  assembly   400  is  d e s i g n e d   to  

be  i n se r t ed   into  a  c o n n e c t o r   in  the  same  manner   as  a s sembly   300 

d e s c r i b e d   in  F igures   20  to  24.  This  embodiment   i l l u s t r a t e s   t h e  

use  of  g r o u n d   c o n d u c t i v e   pa ths   492  d i sposed   on  s u r f a c e   467,  

said  paths  492  being  e l e c t r i c a l l y   i n t e r c o n n e c t e d   to  c o r r e s p o n d i n g  

25  g r o u n d   c o n d u c t o r s   in  a  c o n d u c t o r   (not  s h o w n ) ,   thus   e l i m i n a t i n g  

the  need  for  a  s e p a r a t e   g r o u n d   p l a t e .  

The  inven t ion   d i sc losed   here in   p rov ides   s u p e r i o r   p e r f o r -  

mance  in  the  s u p p r e s s i o n   of  t r a n s i e n t   v o l t a g e s .   The  i n v e n t i o n  

also  p rov ides   a  means  for  p r o t e c t i n g   c i rcu i t   b o a r d s   from  t r a n -  

30  sient   vo l t ages   in  that   a  c o n n e c t o r   having  the  means  a t t a c h e d  

the re to   may  be  mounted   to  a  c i rcu i t   boa rd .   The  use  of  t r a n s i e n t  

s u p p r e s s i o n   means  in  close  p roximi ty   to  the  i nd iv idua l   t e r m i n a l  

members  p r o v i d e s   a  s h o r t ,   minimum  i n d u c t a n c e   g r o u n d   path  f o r  

any  t r a n s i e n t   s igna l .   Minimum  r e s p o n s e   time  is  thus   a s s u r e d .  

35  F u r t h e r m o r e ,   the  use  of  s u r f a c e   mounted   members   ins tead   o f  
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leaded  members   r e d u c e s   the  space  r e q u i r e d   for  the  t r a n s i e n t  
s u p p r e s s i o n   means  and  r e d u c e s   the  number   of  s teps   r e q u i r e d   to  
m a n u f a c t u r e   the  a s s e m b l i e s   and  c o n n e c t o r s .  

In  the  d r a w i n g s   and  s p e c i f i c a t i o n ,   the re   have  been  s e t  
forth  p r e f e r r e d   e m b o d i m e n t s   of  the  i n v e n t i o n ,   and  a l t h o u g h  
specif ic   terms  are  e m p l o y e d ,   they  are  used  in  a  gene r i c   a n d  
d e s c r i p t i v e   sense   only ,   and  not  for  p u r p o s e s   of  l i m i t a t i o n .  
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C L A I M S :  

1.  An  e lec t r ica l   c o n n e c t o r   (46)  c o m p r i s i n g   a  d i e l e c t r i c  

h o u s i n g   (54)  hav ing   a  se r ies   of  p a s s a g e w a y s   (55)  e x t e n d i n g  

t h e r e t h r o u g h ,   e lec t r i ca l   terminal   members   (28)  in  the  ser ies   o f  

5  p a s s a g e w a y s   (55),   said  t e rmina l s   (28)  hav ing   f i r s t   c o n t a c t  

s e c t i o n s   (27)  and  second  con tac t   sec t ions   (29);   c h a r a c t e r i z e d   in 

t h a t :  

a  p lanar   s u b s t r a t e   member  (24)  is  a s s o c i a t e d   with  t h e  

d i e l e c t r i c   hous ing   member  (54)  and  has  a  ser ies   o f  

10  c o n d u c t i v e   pa ths   (40)  d i sposed   on  at  least  one  s u r f a c e  

t h e r e o f ;  

a  g r o u n d   c o n d u c t i v e   area  (26)  is  a s s o c i a t e d   with  t h e  

p lana r   member  ( 2 4 ) ;  

t r a n s i e n t   s u p p r e s s i o n   devices   (30)  are  e l e c t r i c a l l y  

15  c o n n e c t e d   be tween   r e s p e c t i v e   c o n d u c t i v e   pa ths   (40)  and  t h e  

g r o u n d   c o n d u c t i v e   area  (26)  a n d  

the  e lec t r i ca l   terminal   members   (28)  are  e l e c t r i c a l l y  

c o n n e c t e d   to  the  r e s p e c t i v e   c o n d u c t i v e   pa ths   (40)  w h e r e b y  

v o l t a g e s   ou ts ide   a  spec i f i ed   level  are  s u p p r e s s e d   as  they  a r e  

20  c o n d u c t e d   t h r o u g h   said  e lec t r ica l   terminal   members   ( 2 8 ) .  

2.  An  e lec t r i ca l   c o n n e c t o r   (46)  as  de f ined   in  claim  1 

w h e r e i n   the  s u b s t r a t e   member  (24)  is  c o n t a i n e d   within  the  e l e c -  

t r ical   c o n n e c t o r .  

3.  An  e lec t r ica l   c o n n e c t o r   (82)  as  de f ined   in  claim  1 

25  w h e r e i n   at  least  a  por t ion   of  the  s u b s t r a t e   member  (59)  is  e x t e -  

rior  to  the  d i e l ec t r i c   hous ing   ( 8 3 ) .  

4.  An  e lec t r i ca l   c o n n e c t o r   (82)  as  de f ined   in  claim  1 

w h e r e i n   at  least  a  por t ion   (65)  of  the  s u b s t r a t e   member  (59) 

e x t e n d s   o u t w a r d l y   from  the  e lec t r ica l   c o n n e c t o r .  

30  5.  An  e lec t r ica l   c o n n e c t o r   (46)  as  de f ined   in  claim  1 

w h e r e i n   the  d i e l ec t r i c   s u b s t r a t e   member  (24)  has  a  series  o f  

t e rmina l   p a s s a g e w a y s   (38)  t h e r e t h r o u g h   for  r ece iv ing   t h e  

e l ec t r i ca l   terminal   members   ( 2 8 ) .  
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6.  The  e lect r ical   c o n n e c t o r   (46)  as  de f i ned   in  claim  2,  3 

or  5  w h e r e i n   the  g round   c o n d u c t i v e   area  (26)  is  d i s p o s e d   on  t h e  

p lanar   m e m b e r .  

7.  The  e lectr ical   c o n n e c t o r   as  de f ined   in  claim  2,  3  or  5 

5  whe re in   the  g r o u n d   c o n d u c t o r   area  is  c o m p r i s e d   of  a  g r o u n d  

plate  member   ( 7 6 ) .  

8.  The  e lect r ical   c o n n e c t o r   as  de f ined   in  claim  2,  3  or  5 

where in   the  t r a n s i e n t   s u p p r e s s i o n   dev ices   (30)  are  s u r f a c e  

moun ted   diode  m e m b e r s .  

10  9.  The  e lectr ical   c o n n e c t o r   as  de f ined   in  claim  2,  3  or  5 

whe re in   the  t r a n s i e n t   s u p p r e s s i o n   dev ices   are  leaded  d i o d e  

members   ( 2 5 2 ) .  

10.  The  e lectr ical   c o n n e c t o r   as  de f ined   in  claim  8  or  9 

where in   the  diode  members  are  b i - d i r e c t i o n a l   d i o d e s .  
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