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Description 

The  invention  relates  to  a  pin  attached  to  a 
printed  circuit  board  (PCB)  by  soldering  for  con- 
necting  electrical  conductors  to  the  PCB,  the  pin 
having  a  first  part  soldered  to  a  metal  coating  on 
the  PCB,  and  a  second  part  with  which  said  elec- 
trical  conductors  can  make  contact,  and  where  flux 
is  used  in  soldering  the  pin,  the  flux  wetting  the 
surface  of  the  pin  and  creeping  away  from  the 
soldering  location  and  the  cross-sectional  dimen- 
sion  of  the  second  part  of  the  pin  is  greater  than 
the  cross-sectional  dimension  of  the  fist  part  of  the 
pin,  whereby  a  shoulder  is  formed  between  the  two 
parts. 

Pins  are  used  in  many  applications  for  con- 
necting  electrical  conductors  to  PCBs,  the  pins 
being  soldered  to  the  PCB.  In  soldering,  a  flux  is 
used,  which  wets  the  pin  and  creeps  along  its 
surface.  In  such  cases  it  is  a  known  problem  that 
during  soldering  the  flux  can  creep  to  the  upper 
part  of  the  pin  where  there  are  the  connected 
electrical  conductors.  The  flux  can  there  act  chemi- 
cally  on  an  integrated  circuit  which  is  connected 
via  the  pin,  for  example,  or  constitute  a  contact 
resistance  between  the  pin  and  a  gliding  contact 
thrust  on  to  it.  In  order  to  prevent  the  flux  from 
creeping  along  the  pin  it  has  been  proposed  to 
provide  a  tight  closure  round  the  pin,  e.g.  as  de- 
scribed  in  the  German  patent  application  DE-A- 
3414343.  In  this  publication  there  is  described  an 
insulating  casing  with  pins  for  electrical  connection, 
these  pins  being  fixed  in  holes  in  the  walls  of  the 
casing.  Each  pin  has  a  transverse  protuberance 
which  is  pressed  into  a  corresponding  hole  in  the 
casing.  However,  it  has  been  found  difficult  to 
achieve  a  completely  tight  closure  in  this  way,  and 
it  has  been  proposed  to  further  seal  the  closure 
with  the  aid  of  glue  or  lacquer.  A  completely  sealed 
closure  has  not  been  able  to  be  provided  with  the 
aid  of  these  sealing  means  either,  and  the  flux  has 
crept  past  the  closure  by  capillary  action. 

The  problem  described  has  been  solved  in 
accordance  with  the  invention  by  a  pin  which  is 
formed  such  that  is  counteracts  the  creep  of  the 
flux  along  the  surface  of  the  pin  to  the  place  of 
contact  for  the  electrical  conductors.  The  invention 
has  the  distinguishing  features  disclosed  in  the 
accompanying  claims. 

An  embodiment  example  of  the  present  inven- 
tion  will  now  be  described  in  more  detail  in  connec- 
tion  with  a  drawing  where  Figure  1  is  a  cross 
section  illustrating  a  PCB  and  a  pin  of  known 
embodiment, 
Figure  2  in  cross  section  illustrates  the  PCB  with 
the  inventive  pin, 
Figure  3  in  cross  section  illustrates  a  detail  of  the 
inventive  pin,  and 

Figure  4  is  a  side  view  of  a  further  embodiment  of 
a  pin  in  accordance  with  the  invention. 

In  Figure  1  there  is  illustrated  a  known  pin  1, 
by  which  an  electrical  conductor  2  is  connected  to 

5  electrical  conductors  3  in  a  PCB  4.  The  latter  is 
conventionally  built  up  of  insulating  material  layers 
5  on  which  the  conductors  3  are  situated.  The 
conductors  3  of  the  different  layers  5  are  con- 
nected  to  metal  tabs  6  connected  to  each  other  via 

io  a  metal  tube  7  through  the  circuit  board.  This  tube 
is  achieved  by  a  hole  being  drilled  in  the  PCB  4 
through  the  metal  tabs  6,  whereafter  the  inside  of 
the  hole  is  coated  with  metal.  The  electrical  con- 
ductor  2  is  connected  to  the  pin  1  with  the  aid  of  a 

75  sliding  contact  8,  engaging  against  the  pin  1  with 
the  aid  of  spring  bias.  The  pin  1  is  retained  in  a 
holder  9  of  plastic  material,  which  also  retains  a 
plurality  of  unillustrated  pins  connected  to  the  cir- 
cuit  board  4.  The  pin  1  is  thrust  into  the  tube  7, 

20  and  to  obtain  good  electrical  and  mechanical  con- 
nection  between  the  pin  1  and  the  tube  7  the  pin  is 
soldered  in  the  tube  by  soldering  metal  10.  For 
soldering,  the  pin  1  is  inserted  in  the  tube,  subse- 
quent  to  which  the  inside  of  the  tube  7  and  the  pin 

25  1  are  coated  with  flux,  then  the  underside  of  the 
PCB  4  is  lowered  into  a  bath  of  molten  soldering 
metal.  During  soldering  the  flux  is  heated  and  is 
forced  away  by  the  soldering  metal  10  to  creep 
along  the  surface  of  the  pin  1  as  indicated  by 

30  arrows  P  in  the  figure.  At  the  place  of  attachment 
of  the  pin  in  the  holder  9,  there  are  narrow  gaps  12 
between  the  pin  1  and  the  holder  9  through  which 
the  flux  can  creep.  The  flux  can  thus  reach  the 
surface  1  1  ,  against  which  the  gliding  contact  8  is  to 

35  engage,  and  cause  contact  resistance  between  the 
pin  1  and  the  contact  8.  It  has  been  found  very 
difficult  to  form  the  holder  9  such  that  a  completely 
sealed  connection  between  the  pin  and  holder  is 
obtained,  which  would  prevent  the  flux  reaching  the 

40  upper  part  of  the  pin. 
The  PCB  4  with  pin  21  in  accordance  with  the 

invention  are  illustrated  in  Figure  2,  and  are  formed 
such  that  they  counteract  the  movement  of  the  flux 
along  the  pin.  The  electrical  conductors  2  are  con- 

45  nected  to  the  conductors  3  in  the  circuit  board  4 
via  the  pin  21  ,  which  is  retained  by  the  holder  9.  As 
described  in  connection  with  Figure  1  ,  the  conduc- 
tors  3  of  the  PCB  are  connected  to  metal  tabs  22, 
which  are  mutually  connnected  right  through  the 

50  PCB  4  by  metal  tube  23.  The  pin  21  has  a  first 
elongate,  uniformly  thick  part  24  which  is  thrust  into 
the  metal  tube  23  and  attached  to  it  via  soldering 
metal  25.  The  electrical  conductors  2  are  con- 
nected  by  gliding  contacts  8,  engaging  against 

55  surfaces  29  of  a  second  elongate,  uniformly  thick 
part  26  of  the  pin  21.  The  cross-sectional  dimen- 
sion  d2  of  the  second  part  26  is  greater  than  the 
cross-sectional  dimension  d1  of  the  first  part  24.  At 
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the  middle  portion  of  the  pin  21  the  second  part  26 
projects  out  past  the  first  part  24  round  the  entire 
periphery  of  the  pin  21  so  that  a  shoulder  27  is 
formed.  The  relationship  between  the  cross-sec- 
tional  dimensions  d1  and  d2  is  less  than  3:4  and 
the  shoulder  27  has  an  extension  in  the  longitudinal 
direction  of  the  pin  which  is  less  than  the  difference 
between  the  cross-sectional  dimensions.  At  the 
junctions  between  the  shoulder  27  and  the  parts 
24,  26  of  the  pin  the  latter  has  sharp  edges  30 
which  prevent  the  flux  creeping,  as  will  be  ex- 
plained  below. 

A  fragmentary  section  of  the  pin  21  and  PCB  4 
is  illustrated  in  Figure  3.  The  inside  of  the  tube  23 
and  the  first  part  24  of  the  pin  are  coated  with  flux 
28,  which  wets  the  surface  of  the  first  part  24 
during  soldering  and  creeps  upwards  as  illustrated 
by  the  arrows  P1.  It  has  been  found  by  trials  that 
the  creep  of  the  flux  is  made  more  difficult  by  the 
edges  30  of  the  shoulder  27.  During  soldering 
there  is  a  accumulation  of  flux  at  the  lower  one  of 
the  edges.  When  the  amount  of  accumulated  flux 
has  reached  a  certain  size  the  flux  begins  to  creep 
along  the  surface  of  the  shoulder  27  and  a  new 
accumulation  of  flux  is  formed  at  the  upper  one  of 
the  edges.  The  build-up  of  these  accumulations  of 
flux  takes  such  a  long  time  that  there  is  time  for 
soldering  to  be  terminated  and  the  termperature  of 
the  pin  21  to  fall,  so  that  the  flux  has  time  to 
solidify.  The  shoulder  thus  counteracts  the  creep  of 
flux  up  around  the  second  part  26  of  the  pin  to  the 
engaging  surfaces  29  for  the  gliding  contact  8.  In 
the  embodiment  the  shoulder  27  is  situated  spaced 
from  the  uppermost  metal  tab  22  and  has  no 
sealing  function  in  co-action  with  it.  By  the  shoulder 
being  situated  with  this  spacing  from  the  tab,  heat 
conduction  during  soldering  is  delayed  to  the  upper 
part  26  of  the  the  pin  21,  and  cooling  the  pin  is 
facilitated.  This  contributes  to  the  solidification  of 
the  flux  28  and  prevention  of  the  flux  from  creeping 
to  the  contact  surfaces  29. 

An  alternative  embodiment  of  the  pin  21  de- 
scribed  above  is  illustrated  in  Figure  4.  A  pin  31 
has  a  first  elongate,  uniformly  thick  part  32  and  a 
second  elongate  part  33  with  a  protuberance  34 
extending  round  the  entire  periphery  of  the  pin  31  . 
The  first  part  32  is  intended  for  thrusting  into,  and 
soldering  to  the  hole  in  the  PCB  4.  The  protuber- 
ance  34  forms  a  shoulder  35,  which  counteracts 
that  the  flux  heated  during  soldering  can  creep  up 
along  the  second  part  33  of  the  pin  31,  as  de- 
scribed  in  connection  with  Figure  3. 

The  pins  21  and  31  described  above  can  be 
formed  so  that  they  fit  in  with  German  DIN  stan- 
dards,  in  which  the  respective  second  parts  26  and 
33  of  the  pins  have  a  rectangular  cross  section  with 
the  dimension  d2  =  0,6  mm,  for  being  connected  to 
standardized  gliding  contacts  8.  The  spacing  d3 

between  the  pins  is  also  standardized.  According  to 
an  advantageous  embodiment  of  the  invention,  the 
first,  narrow  part  of  the  pin  21  in  Figures  2  and  3  is 
rectangular,  with  the  cross  sectional  dimension 

5  d1  =0,3  mm,  and  with  the  second  part  26  projec- 
ting  outside  the  first  part  24  along  the  entire  periph- 
ery  of  the  pin.  Apart  from  the  properties  described 
above,  this  embodiment  has  the  advantage  that  the 
diameter  of  the  tab  22  is  less  than  the  diamter  of 

io  the  tab  6  for  the  known  pin  1  according  to  Figure  1  . 
This  results  in  that  the  distance  between  the  outer 
edges  of  the  tabs  22  will  be  relatively  great  and  a 
relatively  large  number  of  conductors  3  on  the  PCB 
4  can  have  room  between  the  tabs.  In  turn  this 

is  results  in  that  the  number  of  layers  5  of  the  PCB  4 
can  be  relatively  small,  which  makes  the  PCB 
cheap. 

In  the  embodiments  described  above  the  pins 
have  been  thrust  into  holes  in  the  PCB.  It  will  be 

20  obvious  to  one  skilled  in  the  art  that  the  invention 
can  also  be  applied  to  pins  which  are  soldered  at 
the  surface  of  a  PCB. 

Claims 
25 

1.  A  pin  (21;31)  attached  to  a  printed  circuit 
board  (PCB)  (4)  by  soldering  for  connecting 
electrical  conductors  to  the  PCB  (4),  the  pin 
having  a  first  part  (24;32)  soldered  to  a  metal 

30  coating  (22)  on  the  PCB,  and  a  second  part 
(26;34)  with  which  said  electrical  conductors 
can  make  contact,  and  where  flux  is  used  in 
soldering  the  pin,  the  flux  wetting  the  surface 
of  the  pin  and  creeping  away  from  the  solder- 

35  ing  location  and  the  cross-sectional  dimension 
of  the  second  part  (26;34)  of  the  pin  (21;31)  is 
greater  than  the  cross-sectional  dimension  of 
the  first  part  (24;32)  of  the  pin  (21;31),  whereby 
a  shoulder  (27,35)  is  formed  between  the  two 

40  parts  (26,34;  24,32),  the  pin  (21;31)  having  a 
junction  with  a  sharp  edge  (30)  between  the 
shoulder  (27;35)  and  at  least  one  of  the  first 
(24;32)  or  second  (26;34)  parts  of  the  pin 
(21;31),  said  edge  (30)  counteracting  creep  of 

45  the  flux  (28)  along  the  surface  of  the  second 
part  (26;34)  of  the  pin  (21  ;31). 

2.  Pin  attached  to  a  PCB  by  soldering  as  claimed 
in  claim  1,  whereby  the  shoulder  (27;35)  is 

50  situated  spaced  from  the  metal  coating  (22,23) 
of  the  PCB(4). 

3.  Pin  attached  to  a  PCB  by  soldering  as  claimed 
in  claim  1  or  claim  2,  whereby  the  shoulder 

55  (27;35)  is  extending  around  the  entire  periph- 
ery  of  the  pin  (21  ;31). 

3 



5 EP  0  321  525  B1 6 

4.  Pin  attached  to  a  PCB  by  soldering  as  claimed 
in  claim  1,  2  or  3  whereby  the  metal  coating 
(22,23)  includes  a  tube  (23)  passing  through 
the  PCB  (4),  and  in  that  the  first  part  (24;32)  of 
the  pin  (21;31)  is  elongate,  unliformly  thick  and  5 
projects  into  the  tube  (23). 

Patentanspruche 

1.  Durch  einen  Lotvorgang  an  einer  gedruckten  10 
Leiterplatte  PCB  (4)  befestigter  Stift  zum  An- 
schlieBen  elektrischer  Leiter  an  der  PCB  (4), 
wobei  der  Stift  einen  ersten  Teil  (24,  32)  hat, 
der  an  einer  Metallbeschichtung  (22)  auf  der 
PCB  angelotet  ist  sowie  eine  zweiten  Teil  (26,  is 
34),  mit  dem  die  elektrischen  Leiter  in  Kontakt 
kommen  konnen,  wobei  zum  Verloten  des  Stif- 
les  ein  Lotmittel  verwendet  wird,  das  die  Ober- 
flache  des  Stiftes  benetzt  und  von  der  Lotstel- 
le  wegkriecht,  wobei  der  Querschnittsdurch-  20 
messer  des  zweiten  Teiles  (26,  34)  des  Stiftes 
(21,  31)  groBer  ist  als  der  Querschnitts-Durch- 
messer  des  ersten  Teiles  (24,  32)  des  Stiftes 
(21,  31)  und  wobei  zwischen  den  beiden  Teilen 
(26,  34;  24,  32)  eine  Schulter  (27,  35)  gebildet  25 
wird,  wobei  der  Stift  (21,  31)  ferner  zwischen 
der  Schulter  (27,  35)  und  wenigstens  einem 
der  ersten  (24,  32)  oder  zweiten  (26,  34)  Teile 
des  Stiftes  einen  Ubergang  mit  einer  scharfen 
Kante  (30)  hat,  die  ihrerseits  dem  Kriechen  des 
FluBmittels  (28)  langs  der  Oberflache  des 
zweiten  Teiles  (26,  34)  des  Stiftes  (21,  31) 
entgegenwirkt. 

2.  Durch  einen  Lotvorgang  an  einer  gedruckten 
Leiterplatte  befestigter  Stift  nach  Anspruch  1, 
wobei  die  Schulter  (27,  35)  von  der  Metallbe- 
schichtung  (22,  23)  auf  der  PCB  (4)  entfernt 
ist. 

Revendicatlons 

1.  Broche  (21;  31)  fixee  a  une  carte  de  circuit 
imprime  (CCI)  (4)  par  soudage  pour  la 

5  connexion  de  conducteurs  electriques  a  la  CCI 
(4),  la  broche  ayant  une  premiere  partie  (24; 
32)  soudee  a  un  revetement  metallique  (22) 
sur  la  CCI,  et  une  seconde  partie  (26;  34)  avec 
laquelle  lesdits  conducteurs  electriques  doivent 

io  etablir  un  contact,  dans  laquelle  un  flux  est 
utilise  pour  le  soudage  de  la  broche,  le  flux 
mouillant  la  surface  de  la  broche  et  s'ecoulant 
en  s'ecartant  de  I'emplacement  du  soudage,  et 
dans  laquelle  la  dimension  de  la  section  trans- 

15  versale  de  la  seconde  partie  (26;  34)  de  la 
broche  (21;  31)  est  superieure  a  la  dimension 
de  la  section  transversale  de  la  premiere  partie 
(24;  32)  de  la  broche  (21;  31),  de  telle  sorte 
qu'un  epaulement  (27;  35)  est  forme  entre  les 

20  deux  parties  (26,  34;  24,  32),  la  broche  (21;  31) 
ayant  une  jonction  presentant  un  bord  acere 
(30)  entre  I'epaulement  (27;  35)  et  au  moins 
I'une  de  la  premiere  (24;  32)  ou  de  la  seconde 
(26;  34)  partie  de  la  broche  (21;  31),  ledit  bord 

25  (30)  s'opposant  a  I'ecoulement  du  flux  (28)  le 
long  de  la  surface  de  la  seconde  partie  (26; 
34)  de  la  broche  (21;  31). 

2.  Broche  fixee  a  une  CCI  par  soudage  selon  la 
30  revendication  1,  dans  laquelle  I'epaulement 

(27;  35)  est  ecarte  du  revetement  metallique 
(22;  23)  de  la  CCI  (4). 

3.  Broche  fixee  a  une  CCI  par  soudage  selon  la 
35  revendication  1  ou  la  revendication  2,  dans 

laquelle  I'epaulement  (27;  35)  s'etend  sur  toute 
la  peripherie  de  la  broche  (21;  31). 

4.  Broche  fixee  a  une  CCI  par  soudage  selon  la 
40  revendication  1,  2  ou  3,  dans  laquelle  le  reve- 

tement  metallique  (22,  23)  comporte  un  tube 
(23)  traversant  la  CCI  (4)  et  dans  laquelle  la 
premiere  partie  (24;  32)  de  la  broche  (21;  31) 
est  allongee,  uniformement  epaisse  et  fait  sail- 

45  lie  a  I'interieur  du  tube  (23). 

3.  Durch  einen  Lotvorgang  an  einer  gedruckten 
Leiterplatte  befestigter  Stift  nach  einem  der 
Anspruche  1  oder  2,  wobei  die  Schulter  (27, 
35)  sich  urn  den  gesamten  Umfang  des  Stiftes 
(21  ,  31)  herum  erstreckt.  45 

4.  Durch  einen  Lotvorgang  an  einer  gedruckten 
Leiterplatte  befestigter  Stift  nach  einem  der 
Anspruche  1,  2  oder  3,  wobei  die  Metallbe- 
schichtung  (22,  23)  ein  Rohr  (23)  umfaBt,  das  so 
durch  die  PCB  (4)  hindurchgeht,  wobei  der 
erste  Teil  (24,  32)  des  Stiftes  (21,  31)  langlich 
und  gleichformig  dick  ist  und  sich  in  das  Rohr 
(23)  hinein  erstreckt. 
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