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©  Integral  connector  system  for  credit  card  size  I/O  card  external  connector. 
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©  A  connector  that  can  be  attached  to  a  printed 
circuit  board.  The  connector  has  a  plastic  connector 
housing  which  includes  a  contact  body  and  a  frame. 
The  contact  body  contains  a  plurality  of  electrically 
conductive  pins  that  can  be  mated  with  the  sockets 
of  an  external  connector.  The  frame  is  integral  with 
the  contact  body  and  extends  around  the  edges  of 
the  printed  circuit  board.  The  frame  has  a  ridge  that 
allows  the  printed  circuit  board  to  be  mounted  di- 
rectly  to  the  connector. 
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BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  electronic 
packaging  for  cards  and  electrical  connectors. 

2.  Description  of  Related  Art 

Computers  are  usually  constructed  with  a  plu- 
rality  of  electronic  cards  that  are  coupled  to  a 
motherboard.  The  cards  have  a  connector  at  one 
end  that  plug  into  mating  connectors  mounted  on  a 
motherboard.  The  cards  will  typically  have  another 
connector  on  the  opposite  end  to  allow  the  com- 
puter  to  be  coupled  to  an  external  device.  Such  a 
connector  is  commonly  found  on  internal  modem 
or  facsimile  cards. 

High  density  connectors  are  commonly  of  the 
pin/socket  type.  Pin/socket  connectors  have  elec- 
trically  conductive  pins  and  mating  sockets  that  are 
embedded  in  separate  dielectric  housings.  Most 
pin/socket  connectors  have  a  metal  shell  around 
the  dielectric  housings.  The  shell  provides  struc- 
tural  support  for  the  connector  and  protects  the 
dielectric  and  electrical  contacts  from  being 
damaged.  The  shell  may  have  a  pair  of  tabs  or 
ears  that  allow  the  connector  to  be  bolted  onto  the 
card.  Connector  attachment  is  somewhat  time  con- 
suming,  typically  requiring  the  installation  of  fasten- 
ers.  It  would  therefore  be  desirable  to  have  a 
connector  that  can  be  attached  to  an  electronic 
card  without  fasteners. 

It  has  always  been  desirable  to  add  additional 
cards  to  a  computer  system.  In  most  personal 
computers,  a  cover  must  be  removed  to  add  or 
replace  the  cards.  With  laptop  computers  removing 
the  cover  or  disassembling  the  housing  is  imprac- 
tical.  It  is  desirable  to  have  a  computer  that  allows 
a  card  to  be  plugged  into  the  system  through  a  slot 
in  the  housing.  Because  laptop  computers  are  rela- 
tively  thin,  the  slots  are  somewhat  narrow.  It  has 
been  found  that  standard  pin/socket  connectors  are 
two  wide  to  allow  the  cards  to  be  inserted  into  the 
narrow  slots.  It  would  therefore  be  desirable  to 
provide  a  thin  connector  that  can  allow  a  card  to  be 
inserted  into  a  portable  computer  system  such  as  a 
laptop. 

SUMMARY  OF  INVENTION 

The  present  invention  is  a  connector  that  can 
be  attached  to  a  printed  circuit  board.  The  connec- 
tor  has  a  plastic  connector  housing  which  includes 
a  contact  body  and  a  frame.  The  contact  body 
contains  a  plurality  of  electrically  conductive  pins 
that  can  be  mated  with  the  sockets  of  an  external 
connector.  The  frame  is  integral  with  the  contact 

body  and  extends  around  the  edges  of  the  printed 
circuit  board.  The  frame  has  a  ridge  that  allows  the 
printed  circuit  board  to  be  mounted  directly  to  the 
connector.  There  is  no  requirement  for  screws  or 

5  other  fasteners  to  attach  the  connector.  The  frame 
provides  structural  support  for  the  contact  body,  so 
that  there  is  no  need  for  a  metal  shell,  thereby 
reducing  the  width  of  the  connector.  The  present 
connector  can  therefore  be  used  on  electronic 

io  cards  with  a  small  profile,  such  that  the  cards  can 
be  inserted  through  a  narrow  slot  of  a  computer 
housing. 

Therefore  it  is  object  of  this  invention  to  pro- 
vide  an  electronic  card  that  can  be  inserted  into  a 

75  portable  computer. 
It  is  also  an  object  of  this  invention  to  provide  a 

connector  with  a  narrow  profile. 
It  is  also  an  object  of  this  invention  to  provide  a 

plastic  connector  that  has  the  structural  integrity  of 
20  a  connector  with  a  metal  shell. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  objects  and  advantages  of  the  present 
25  invention  will  become  more  readily  apparent  to 

those  skilled  in  the  art  after  reviewing  the  following 
detailed  description  and  accompanying  drawings, 
wherein: 

Figure  1  is  a  perspective  view  of  a  connector  of 
30  the  present  invention; 

Figure  2  is  a  cross-sectional  view  of  the  connec- 
tor  of  Fig.  1  ; 
Figure  3  is  a  perspective  view  of  the  connector 
mounted  onto  a  printed  circuit  board. 

35 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  to  the  drawings  more  particularly  by 
reference  numbers,  Figures  1  and  3  show  a  con- 

40  nector  10  of  the  present  invention.  The  connector 
10  has  a  contact  body  12  that  houses  a  plurality  of 
electrical  contacts  14.  Extending  from  the  body  12 
is  a  first  end  section  16.  Extending  from  the  first 
end  section  16  are  first  18  and  second  20  edge 

45  sections.  The  end  and  edge  sections  are  integrally 
formed  with  the  contact  body  12.  The  connector  10 
is  typically  constructed  from  a  dielectric  material 
such  as  polycarbonate,  or  other  plastic  material 
that  is  injection  molded  into  the  shape  shown.  The 

50  plastic  may  be  metal  plated  to  provide  a  protective 
surface.  The  connector  10  may  have  a  pair  of 
support  beams  22  that  provide  structural  support 
for  the  edge  sections  18  and  20. 

Figure  2  shows  a  cross-section  of  the  connec- 
55  tor  10.  The  connector  10  has  a  first  ridge  24  that 

extends  around  the  entire  length  of  the  connector 
10.  The  first  ridge  24  provides  an  area  for  a  printed 
circuit  board  26  to  be  mounted  onto  the  connector 
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10.  The  circuit  board  26  typically  has  a  width  less 
than  the  distance  between  the  ridge  walls  28  of  the 
edge  sections,  such  that  the  board  26  can  be 
merely  placed  onto  the  connector  10.  The  board  26 
may  be  bonded  onto  the  first  ridge  24  with  an 
epoxy  or  other  adhesive  to  firmly  attach  the  two 
pieces  together. 

The  printed  circuit  board  26  usually  has  a 
number  of  electronic  device  30  attached  thereto. 
The  circuit  board  26  has  a  plurality  of  conductive 
leads  that  terminate  at  either  pads  34,  or  plated 
through  holes,  on  the  ends  of  the  board  26.  The 
electrical  contacts  14  typically  have  tails  36  that 
are  soldered  onto  the  pads  or  into  the  holes,  after 
the  connector  10  is  mounted  onto  the  circuit  board 
26.  The  conductive  leads  couple  the  contacts  14  to 
the  electronic  devices  30. 

The  contacts  14  are  typically  gold  plated  cop- 
per  pins  located  within  a  pair  of  slots  38  formed 
within  the  contact  body  12.  The  pins  14  can  be 
inserted  into  sockets  40  embedded  within  a  mating 
external  connector  42.  The  slots  38  are  adapted  to 
allow  the  external  connector  42  to  be  inserted  into 
the  contact  body  12,  to  engage  the  pins  14  and 
sockets  40.  The  connectors  can  be  keyed  by  mak- 
ing  one  slot  larger  than  the  other  slot,  so  that  the 
pins  14  are  always  coupled  to  the  correct  sockets 
40.  The  contact  body  14  is  preferably  molded  with 
contact  holes  formed  therein,  whereby  the  pins  14 
can  be  snapped  into  the  holes  as  is  known  in  the 
art.  Although  the  connector  10  is  shown  and  de- 
scribed  to  have  pins  14,  it  is  to  be  understood  that 
the  contact  body  12  may  have  sockets  40  wherein 
the  external  connector  42  would  have  pins. 

A  second  connector  44  can  be  connected  to 
the  opposite  end  of  the  printed  circuit  board  26. 
The  second  connector  44  is  preferably  attached  to 
the  circuit  board  26,  before  the  connector  10  is 
mounted  onto  the  board  26.  As  an  alternate  em- 
bodiment,  the  second  connector  44  can  be  integ- 
rally  molded  with  the  connector  10.  The  second 
connector  44  typically  has  sockets  46  embedded 
into  a  housing  48.  The  sockets  46  have  tails  that 
are  soldered  onto  the  board  as  described  above. 
The  second  connector  44  plugs  into  another  con- 
nector  (not  shown)  that  has  mating  pins.  The  other 
connector  is  typically  attached  to  the  motherboard 
of  a  computer  system.  The  edge  sections  may 
each  have  molded  in  channels  50.  The  channels  50 
may  combine  with  a  locating  edge  or  pin  within  the 
computer,  to  guide  in  the  board  and  align  the 
second  connector  44  with  the  motherboard  connec- 
tor. 

A  pair  of  covers  52  can  be  attached  to  the 
connector  10  to  enclose  the  printed  circuit  board 
26.  As  shown  in  Fig.  2,  the  connector  10  may  have 
a  pair  of  second  ridges  54  that  support  the  covers 
52.  The  second  ridges  are  constructed  so  that  the 

covers  52  are  flush  the  top  of  the  connector  10,  to 
create  a  very  thin  electronic  card.  Each  side  of  the 
covers  52  may  have  a  pair  of  tabs  56  that  fit  within 
slots  58  in  the  edge  sections,  to  provide  an  easy 

5  means  of  attaching  the  covers  52.  The  covers  52 
are  preferably  constructed  from  sheet  metal  to 
provide  additional  structural  support  for  the  connec- 
tor  10  and  protection  of  the  electronic  devices  30 
from  electromagnetic  interference  (EMI). 

io  The  connector  10  has  a  narrow  profile,  so  that 
the  assembled  card  can  be  inserted  through  a 
narrow  opening  in  a  portable  computer,  to  allow  the 
board  to  be  coupled  to  the  system.  The  board  may 
provide  a  communication  I/O  function  such  as  a 

is  modem  or  facsimile,  wherein  the  computer  can  be 
connected  to  communications  means  by  plugging 
the  external  connector  42  into  the  connector  10. 

While  certain  exemplary  embodiments  have 
been  described  in  detail  and  shown  in  the  accom- 

20  panying  drawings,  it  is  to  be  understood  that  such 
embodiments  are  merely  illustrative  of  and  not 
restrictive  on  the  broad  invention,  and  that  this 
invention  not  be  limited  to  the  specific  construc- 
tions  and  arrangements  shown  and  described, 

25  since  various  other  modifications  may  occur  to 
those  ordinarily  skilled  in  the  art. 

Claims 

30  1.  An  electronic  card,  comprising: 
a  printed  circuit  board  having  first  and 

second  ends,  and  first  and  second  edges; 
a  connector  housing  attached  to  said  print- 

ed  circuit  board,  said  connector  housing  hav- 
35  ing  a  contact  body  attached  to  said  first  end  of 

said  printed  circuit  board  and  a  frame  extend- 
ing  from  said  contact  body,  said  frame  having 
a  first  end  section  that  extends  along  said  first 
end  of  said  printed  circuit  board  and  first  and 

40  second  edge  sections  that  extend  along  said 
first  and  second  edges  of  said  printed  circuit 
board  respectively,  said  connector  housing  fur- 
ther  having  a  pair  of  spaced  apart  support 
beams  extending  between  said  first  and  sec- 

45  ond  edge  sections. 

2.  The  electronic  card  as  recited  in  claim  1,  fur- 
ther  comprising  a  second  connector  attached 
to  said  second  end  of  said  printed  circuit  board 

50  and  to  said  frame  of  said  connector  housing. 

3.  The  electronic  card  as  recited  in  claim  2, 
wherein  said  second  connector  is  integral  with 
said  frame. 

55 
4.  The  electronic  card  as  recited  in  claim  3, 

wherein  said  first  and  second  edge  sections 
having  channels  formed  therein. 

3 
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5.  The  electronic  card  as  recited  in  claim  4,  fur- 
ther  comprising  a  pair  of  covers  attached  to 
said  connector  housing  to  enclose  said  printed 
circuit  board. 

5 
6.  The  electronic  card  as  recited  in  claim  5, 

wherein  said  connector  housing  has  a  pair  of 
second  ridges  constructed  to  support  said  cov- 
ers. 
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