
J E u r o p a i s c h e s   

Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  1 4 7   0 3 9  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84307650.6  ©Int.  CI.4:  H  01  R  23 /70  

©  Date  of  filing:  06.11.84 

©  Priority:  13.12.83  US  561099  ©  Applicant:  AMP  INCORPORATED 
P.O.  Box  3608  449  Eisenhower  Boulevard 
Harrisburg  Pennsylvania  17105(US) 

©  Date  of  publication  of  application: 
03.07.85  Bulletin  85/27  ©  Inventor:  Kaufman,  John  Wilson 

729  Lexington  Avenue 
©  Designated  Contracting  States:  Hershey  Pennsylvania  17033{US) 

AT  BE  CH  DE  FR  GB  IT  LI  NL  SE 
©  Inventor:  Rubendall,  Douglas  Charles 

295  Union  Street 
Millersburg  Pennsylvania  17061(US) 

©  Representative:  Gray,  Robin  Oliver  et  al, 
BARON  &  WARREN  18  South  End  Kensington 
London  W8  5BU(GB) 

(sj)  Surface  mount  connector. 
  The  invention  disclosed  herein  is  a  connector  (14) 
wherein  the  contact  elements  (24, 26,  28)  include  tail  sections 
(32)  on  one  end  for  being  soldered  to  pads  (62)  on  the  circuit 
board  (60).  More  particularly,  the  connector  (14)  carries  three 
rows  of  contact  elements  (24,  26,  28)  with  the  tail  sections 
(32)  extending  out  from  the  housing  (22)  at  different  lengths 
and  in  a  pattern  predetermined  by  the  pad  spacing  and 
arrangement  on  the  board. 



It  is  known  from  U.S.  Patent  3 ,413,594  to  provide   a 

c o n n e c t o r   having  a  slot  into  which  a  c i rcu i t   card  may  be  i n s e r t e d  

and  to  solder  a  row  of  foot- l ike  free  ends  on  sp r ing   c o n t a c t  

e lements   e x t e n d i n g   from  the  c o n n e c t o r   to  t r aces   on  the  b o a r d .  

It  is  f u r t h e r   known  from  U.S.  Pa ten t   3 ,966,290  to  provide   a 

plast ic  r ivet  on  a  hous ing  for  inse r t ion   into  a  hole  on  a  c i r c u i t  

board  and  to  t h e r e a f t e r   h e a t - s t a k e   or  o the rwi se   en la rge   the  head  

of  the  r ivet  to  p e r m a n e n t l y   mount  the  hous ing   on  the  b o a r d .  

The  p r e s e n t   invent ion   is  i n t e n d e d   to  p rov ide   a  c o n n e c t o r  

having  several   rows  of  contac t   e lements   with  tail  s e c t i o n s  

e x t e n d i n g   out  from  the  c o n n e c t o r   hous ing   and  to  solder   t h e  

foot- l ike   free  ends  to  a  c i rcu i t   board  on  which  the  hous ing   is 

mounted   by  means  of  s tuds   which  are  so lde red   to  the  b o a r d .  

A  connec to r   is,  accord ing   to  the  p r e s e n t   i n v e n t i o n ,  

c h a r a c t e r i s e d   in  having  a  housing  with  two  or  more  rows  o f  

p a s s a g e s   and  with  contac t   e lements   t h e r e i n ,   said  con tac t   e l e m e n t s  

having  tail  sec t ions   of  va ry ing   l engths   e x t e n d i n g   o u t w a r d l y   from 

the  hous ing  for  being  so ldered   to  t r aces   on  a  c i rcu i t   board  a n d ,  

f u r t h e r ,   one  or  more  s tuds   e x t e n d i n g   from  one  su r f ace   of  t h e  

hous ing   for  being  rece ived   and  so lde red   in  holes  in  the  c i r c u i t  

b o a r d .  

For.  a  be t t e r   u n d e r s t a n d i n g   of  the  i n v e n t i o n ,   r e f e r e n c e   will 

now  be  made  by  way  of  example  to  the  a ccompany ing   d r a w i n g s ,  

in  w h i c h :  

FIGURE  1  is  an  isometr ic   view  showing  a  t w o - p i e c e  

b o a r d - t o - b o a r d   connec to r   system  with  contac t   e l e m e n t s  

c o n s t r u c t e d   in  a cco rdance   with  the  p r e f e r r e d   embodiment   of  t h e  

p r e s e n t   invent ion  shown  exploded  out  of  the  male  c o n n e c t o r ;  

FIGURE  2  is  a  s tamped  contac t   element  prior   to  b e i n g  

f o r m e d ;  

FIGURE  3  is  a  c r o s s - s e c t i o n a l   view  of  the  male  connec to r   o f  

Figure   1  i l l u s t r a t ing   the  placement   and  a r r a n g e m e n t   of  t h e  

contac t   elements  the re in   and  the  fixing  of  the  connec to r   onto  t h e  

c i rcu i t   board;   a n d  



FIGURE  4  is  a  c r o s s - s e c t i o n a l   view  of  a  stud  of  meta l l ic  

composi t ion  mounted  in  the  hous ing   of  the  c o n n e c t o r .  

The  two-p iece   b o a r d - t o - b o a r d   connec to r   system  shown  in 

F igure   1  and  ind ica ted   g e n e r a l l y   by  r e f e r e n c e   numeral   10 

inc ludes   s t r a i g h t   t h r o u g h   r e c e p t a c l e   connec to r   12  and  r ight   a n g l e  

male  connec to r   14.  The  r ecep tac l e   connec to r   inc ludes   a  h o u s i n g  

16  of  insu la t ing   material   and  a  p lura l i ty   of  contac t   e lements   ( n o t  

shown)   having  a  box  s tyle  socke t   at  one  end,   e . g . ,   such  as  so ld  

by  AMP  I n c o r p o r a t e d   of  H a r r i s b u r g ,   P e n n s y l v a n i a .   The  e l e m e n t s  

are  located  in  p a s s a g e s   18  and  have  s t r a i g h t   w i r e - w r a p   posts  a t  

the  other   end  (not  shown)   which  ex tend   ou tward ly   from  the  b a c k  

of  the  h o u s i n g s .   C o n n e c t o r   12  is  mounted  on  a  mother   b o a r d  

( b a c k p l a n e )   20  with  the  a f o r e m e n t i o n e d   posts  e x t e n d i n g   t h r o u g h  

holes  and  beyond  the  back  side  of  the  b o a r d .  

Male  connec to r   14  inc ludes   housing  22  and  con tac t   e l e m e n t s  

24,  26  and  28.  Each  e lement   has  a  mating  section  which  in  t h e  

embodiment   shown  is  pin  30,  a  tail  section  32  and  a n  

i n t e r m e d i a t e ,   r e t en t i on   sect ion  34.  The  housing  inc ludes   t h r e e  

rows  of  p a s s a g e s   36  which  are  shown  in  Figure  2.  The  rows  a r e  

paral lel   to  each  o ther   and  ex t end   between  the  ends  of  t h e  

h o u s i n g .   Two  p ro j ec t ing   members   38  and  40  define  a  sh roud   42 

on  the  f ront   of  the  c o n n e c t o r .  

Contact   e lements   24,  26  and  28  have  mating  sec t ions   30.  a n d  

i n t e rmed ia t e   sec t ions   34  which  are  identical  in  s t r u c t u r a l   d e s i g n  

and  d imens ions .   The  mating  section  shown  is  a  pin  having  a 

des ign   adap ted   to  be  r ece ived   conformably   in  the  a f o r e m e n t i o n e d  

box  style  socket .   The  i n t e r m e d i a t e   section  inc ludes   ba rbs   44 

a d a p t e d   to  dig  into  the  p a s s a g e   w a l l s .  

Tail  sect ions   32  are  s t r u c t u r a l l y   the  same  for  each  e l e m e n t .  

Each  section  inc ludes   a  c o n n e c t i n g   s t rap  46,  an  o b l i q u e l y  

d e p e n d i n g   arm  48  and  a  foot  50  at  the  free  end  of  the  arm.  T h e  

foot  is  c o n c a v e - c o n v e x   s h a p e d .   Dimensional  d i f f e r e n c e s   in  t h e  

tail  sec t ions   be tween  the  t h r ee   contac t   elements  are  in  the  l e n g t h  

of  s t rap   48  and  arm  50.  Element  24  has  the  s h o r t e s t   s t rap   a n d  

arm,  element  28  has  the  longes t   s t rap   and  arm,  and  element  26 



has  a  s t r ap   and  arm  i n t e rmed ia t e   in  length  relative  to  the  o t h e r  

t w o  e l e m e n t s .  

Figure   2  shows  contact   element  24  after   being  s tamped  o u t  

from  a  cop lanar   s t r ip   of  stock  material   such  as  a  copper   a l loy  
but  before   being  formed.   The  r e f e r e n c e   numerals   are  shown  to  

permit   a  compar i son   with  the  formed  element  shown  in  F igures   1 

and  3.  Re fe rence   numeral  52  i nd ica te s   the  bend  be tween  s t r a p  
48  and  arm  50.  The  elements  are  plated  at  the  con tac t   a r e a s  

(pin  30  and  foot  50)  after  forming  with  the  plating  being  g o l d  

over  nickel  on  the  pin  and  tin  lead  on  the  foot .  

Housing  22  is  p rov ided   with  a  pair  of  depend ing   s tuds   54.  

These  s t u d s ,   one  being  located  ad jacen t   each  end  (on  a  s h o r t  

l ength)   c o n n e c t o r )   may  be  of  the  same  material  as  the  h o u s i n g ,  

e . g . ,   a  p o l y p h e n y l e n e   sulfide  p las t ic   sold  under   the  t r a d e m a r k  

"RYTON"  by  the  Phillips  Pet roleum  Company  of  B a r t e s v i l l e ,  

Oklahoma.   More  p r e f e r a b l y ,   and  p a r t i c u l a r l y   so  in  s u r f a c e  

mount  app l i ca t i ons   such  as  d i sc losed   he re in ,   the  s tuds   a r e  

t in - l ead   plated  b r a s s ,   u l t r a s o n i c a l l y   secured   to  hous ing   22 .  

Figure   4  is  a  c r o s s - s e c t i o n a l   view  showing  a  metallic  s t u d  

mounted  in  the  hous ing .   The  s tud  includes   a  c i r c u m f e r e n t i a l  

groove  56  into  which  plastic  flows  as  a  resul t   of  the  u l t r a s o n i c  

b o n d i n g .   The  stud  f u r t h e r   inc ludes   longi tudinal   ribs  58  out  t h e  

su r f ace   of  the  s tud  to  p r e v e n t   the  stud  from  t w i s t i n g .  

D a u g h t e r   board  60  is  p r o v i d e d   with  a  p lu ra l i ty   o f  

c o n d u c t i v e   pads  62  which  are  par t   of  the  c i r cu i t ry   on  the  b o a r d .  

F u r t h e r ,   holes  64  are  p rov ided   which  may  be  plated  but  n o t  

c o n n e c t e d   to  any  of  the  c i r c u i t s .  

F igure   3  is  a  c r o s s - s e c t i o n a l   view  of  connec tor   14  and  b o a r d  

60.  The  view  shows  the  th ree   con tac t   elements  with  t h e  

i n t e rmed ia t e   sec t ions   located  in  p a s s a g e s   36.  The  sec t ions   a n d  

p a s s a g e s   are  d imensional ly   d e s i g n e d   so  that  the  ba rbs   44  d i g  

into  the  pas sage   walls  to  hold  the  elements  secure ly   in  t h e  

h o u s i n g .  

Pins  30  ex tend   forward ly   from  the  passage   into  sh roud   42. 

Tail  sec t ions   32  ex tend   r e a r w a r d l y   from  the  pa s sage .   T h e  



lengths   of  these  s ec t ions   de t e rmine   the  location  of  the  e l e m e n t s  

in  the  hous ing ;   i . e . ,   e lements   24  are  located  in  the  row  o f  

p a s s a g e s   c loses t   to  board  60  so  that   feet  50  thereon   are  in 

r e g i s t r a t i o n   with  the  row  of  pads  62  n e a r e s t   the  back  of  t h e  

hous ing .   Elements   26  are  located  in  the  middle  row  of  p a s s a g e s  

so  that   feet  50  t h e r e o n   are  in  r e g i s t r a t i o n   with  the  middle  row  o f  

pads .   Likewise ,   e lements   28  are  pos i t ioned   in  the  upper   row  o f  

p a s s a g e s   36  with  feet  50  being  in  r e g i s t r a t i o n   with  the  o u t e r m o s t  

( re la t ive ly   s p e a k i n g )   row  of  pads  62. 

The  e lements   are  o r i en ted   in  the  hous ing   so  that  the  c o n v e x  

sur face   66  on  feet  50  bear  aga ins t   the  a p p r o p r i a t e   p a d s .  

Connec to r   14  is  placed  on  board   60  with  s tuds   54  e x t e n d i n g  

t h r o u g h   holes  64  and  feet  50  bea r i ng   aga in s t   the  pads.   T h e  

board  is  then  s u b j e c t e d   to  reflow  so lde r ing   which  solders   t h e  

feet  to  the  pads  and  the  s tuds   in  the  holes .   The  s t ippl ing  in 

Figure  3  r e p r e s e n t s   the  sol idif ied  so lder .   One  a d v a n t a g e   w i t h  

the  s tuds   being  so lde red   is  that   they  can  ca r ry   s t r e s s e s   t h a t  

would  o the rwi se   be  appl ied  to  the  tail  s e c t i o n s .   These  s t r e s s e s  

can  be  su f f i c i en t l y   large  such  tha t   the  solder   connect ion   b e t w e e n  

the  pad  and  foot  would  be  b r o k e n .  

The  inven t ion   has  been  shown  where in   the  mating  s e c t i o n  

on  the  contac t   e lement   is  pin  30.  The  mating  section  could  be  a 

socket ,   flat  male  t ab ,   or  o ther   like  i n t e r c o n n e c t i n g   or  m a t i n g  

d e v i c e .  

In  addi t ion  to  the  s t r e s s   relief  capab i l i t i e s   of  the  s o l d e r e d  

s t u d s ,   the  s t r a p s   and  arms  of  the  tail  sec t ions   also  are  able  t o  

absorb   s t r e s s e s   which  would  o t h e r w i s e   affect   the  s o l d e r  

connec t ion   be tween   the  foot  and  pad.   These   s t r aps   and  a r m s  

act  as  res i l i en t   beams  a n c h o r e d   at  both  ends   and  having  some 

degree   of  m o v e m e n t .  

The  p r e s e n t   i nven t ion   may  be  sub jec t   to  many  m o d i f i c a t i o n s  

and  changes   w i thou t   d e p a r t i n g   from  the  sp i r i t   or  e s s e n t i a l  

c h a r a c t e r i s t i c s   t h e r e o f .   The  p r e s e n t   embodiment   is  t h e r e f o r e  

in tended   in  all  r e s p e c t s   as  being  i l l u s t r a t i v e   and  not  r e s t r i c t i v e  

of  the  scope  of  the  i n v e n t i o n .  



1.  A  s u r f a c e   mount  connec tor   (14)  for  being  mounted  on 

a  c i rcui t   board   and  having  a  housing  (22)  with  three   rows  o f  

pa s sages   (36)  e x t e n d i n g   t h e r e t h r o u g h   and  having  c o n t a c t  

elements  (24,  26,  28)  there in   with  tail  sec t ions   (32)  e x t e n d i n g  

ou tward ly   from  one  end  of  the  hous ing  (22),   c h a r a c t e r i s e d   in 

that  the  tail  s ec t ions   (32)  include  a  connec t i ng   s t rap   (46),   a n  

obl iquely  d e p e n d i n g   arm  (48)  and  a  foot  (50)  for  so lde r ing   to  a 

conduc t ive   t r ace   (62)  on  a  c ircui t   board  ( 6 0 ) .  

2.  The  s u r f a c e   mount  connec to r   (14)  of  claim  1  f u r t h e r  

c h a r a c t e r i s e d   by  the  connec t ing   s t r ap   (46)  and  o b l i q u e l y  

depend ing   arm  (48)  being  short   on  con tac t   e lements   (24),   l o n g e r  

on  contac t   e l ements   (26)  and  longest   on  contac t   e lements   (28)  

with  the  con t ac t   e lements   (24)  being  pos i t ioned   in  the  row  o f  

pas sages   (36)  in  the  hous ing  (22)  c losest   to  the  c i rcui t   b o a r d  

(60),  the  con tac t   e lements   (28)  being  pos i t ioned   in  the  row  o f  

pa s sages   (36)  in  the  housing  (22)  f u r t h e s t   from  the  c i r c u i t  

board  (60)  and  the  contac t   elements  (26)  being  pos i t ioned   in  t h e  

row  of  p a s s a g e s   (36)  in te rmedia te   the  o ther   rows  of  p a s s a g e s  
( 3 6 ) .  

3.  The  su r f ace   mount  connec to r   (14)  of  claim  2  f u r t h e r  

including  s t u d s   (54)  pro jec t ing   from  a  su r face   of  the  h o u s i n g  

(22)  for  i n se r t ion   and  solder ing  in  a  plated  hole  (64)  in  t h e  

c i rcui t   board  ( 6 0 ) .  
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