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@  Chip  type  capacitor  and  manufacturing  thereof. 

(57)  In  a  chip  type  capacitor,  the  capacitor  is  accommodated  in 
a  sheathing  frame  2  having  the  receiving  space  compatible  with 
the  external  dimensions  of  the  capacitor.  Terminals  3  which 
extend  from  the  open  end  frame  2  are  bent  along  the  top 
surface  of  the  frame  2  and  a  solderable  metal  layer  e.g.  7  is 
arranged  in  a  part  of  the  top  surface  thereof,  to  facilitate 
soldering  to  a  circuit  board. 
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Description 

CHIP  TYPE  CAPACITOR  AND  MANUFACTURE  THEREOF 

achieve  a  satisfactory  high  speed  molding  of  the 
sheathing  frame  is  very  difficult. 

Further,  in  the  process  of  accommodating  the 
capacitor  in  the  sheathing  frame,  the  capacitor  is 
received  in  the  sheathing  frame  formed  by  a  mold,  so 
that  individual  sheathing  frames  are  required  to  be 
aligned  by  the  parts  feeder  or  equivalent  device. 
Thus,  capacitor  insertion  in  the  frame  is  complex. 
There  is  difficulty  in  accelerating  the  manufacturing 
process  and  a  requirement  for  high  accuracy  of  the 
jig  and  the  like  for  the  accommodating  operation.  A 
different  jig  or  process  is  required  if  a  reverse- 
mounting  or  different  mounting  of  the  capacitor  is 
desired. 

An  aim  of  the  present  invention  is  to  provide  a  chip 
type  capacitor  which  is  easy  to  mount  as  desired 
onto  a  printed  circuit  board  without  altering  the 
structure  of  the  conventional  capacitor. 

Another  aim  of  the  invention  is  to  manufacture  a 
chip  type  capacitor  more  efficiently  and  at  a  higher 
speed  than  conventionally  used. 

According  to  the  invention,  there  is  provided  a 
chip  type  capacitor  in  which  a  capacitor  is  accom- 
modated  in  a  sheathing  frame  having  a  receiving 
space  compatible  with  an  external  dimension  capa- 
citor,  and  in  which  terminals  extend  from  an  end  of 
the  capacitor  and  are  bent  along  a  top  surface  of  the 
sheathing  frame,  the  top  surface  of  the  frame  being 
partially  provided  with  a  solderable  metal  layer. 

The  solderable  metal  layer  may  be  provided  at  a 
part  of  the  top  surface  of  the  sheathing  frame,  for 
example,  by  binding  a  solderable  metal  piece  or 
coating  a  conductive  paste  or  it  may  be  formed  by  an 
evaporation  or  a  non-electrolytic  plating. 

Further,  to  a  predetermined  end  of  the  sheathing 
frame  a  solderable  metal  plate  partially  provided  with 
extensions  is  fixed  by  burying  the  extensions 
thereonto. 

Moreover,  the  extensions  of  the  metal  plate  are 
buried  in  an  opened  end  of  the  sheathing  frame  for 
bending  the  metal  plate  along  the  top  surface 
thereof. 

Furthermore,  upon  manufacturing  the  chip  type 
capacitor  according  to  the  invention,  provision  is 
made  of  a  lead  frame  having  a  connection  partially 
provided  with  extensions,  said  connection  being 
projected  from  a  strip  substrate  and  extensions  of 
the  connection  are  buried  in  the  top  surface  of  the 
sheathing  frame  before  the  connection  fixed  to  the 
sheathing  frame  cut  off  the  lead  frame  of  the  strip 
substrate. 

As  a  further  alternative  manufacturing  process  of 
the  capacitor,  the  capacitor  is  accommodated  in  the 
receiving  space  of  the  sheathing  frame  formed  in  the 
connection  of  the  lead  frame  before  the  sheathing 
frame  is  separated  from  the  lead  frame. 

Other  advantages  of  the  invention  will  be  appreci- 
ated  from  the  following  description. 

Preferred  embodiments  of  the  chip  type  capacitor 
according  to  the  invention  and  a  manufacturing 
method  thereof  are  described  below  in  detail  with 

This  invention  relates  to  an  improved  chip  type 
capacitor  particularly  suitable  for  mounting  on  a 
surface  of  a  printed  circuit  board.  5 

Hitherto,  a  capacitor  in  chip  form  has  been 
realised  in  a  manner  wherein  a  capacitor  element  is 
first  accommodated  in  a  sheathing  case  of  synthetic 
resin  for  subjection  to  a  molding  operation  and  then 
terminals  extending  from  an  end  of  the  resin  to  10 
provide  an  exterior  connection  are  bent  along  the 
end  of  the  resin  to  match  with  the  wiring  pattern  of 
the  printed  circuit  board. 

Further,  it  has  been  proposed  to  accommodate  a 
conventional  capacitor  in  a  sheathing  frame  for  15 
arrangement  of  the  terminals  in  the  same  plane  as 
the  end  of  the  sheathing  frame  as  disclosed  in  the 
Japanese  Utility  Model  Publication  59-3557.  Another 
proposal  is  to  arrange  a  capacitor  in  a  closed-end 
cylindrical  sheathing  frame  with  the  terminals  ex-  20 
tending  from  a  through-hole  on  the  top  surface  of 
the  sheathing  frame  and  being  bent  into  in  a  concave 
section  provided  on  the  external  surface  of  the 
sheathing  frame  as  disclosed  in  the  Japanese 
laid-open  patent  publication  60-245116  and  the  25 
Japanese  laid-open  patent  publication  60-24511. 

These  conventional  capacitors  are  available  for  a 
surface  mounting  without  changing  the  normal 
structure  of  the  capacitor. 

However,  in  a  conventional  chip  type  capacitor  30 
made  using  a  mold  processing  operation,  capacitor 
elements  are  likely  to  suffer  a  heat  deterioration  due 
to  a  thermal  stress  during  the  mold  processing. 

Moreover,  in  a  case  (illustrated  in  Figure  9  herein) 
where  a  capacitor  is  received  in  a  sheathing  frame  2  35 
from  an  end  of  which  terminals  3,  3  are  derived  for 
connection  into  a  printed  circuit  board  12  for 
preparing  a  chip  type  capacitor  with  a  soldering  13, 
only  one  end  of  the  chip  type  capacitor  is  fixed  to  the 
printed  circuit  board  12,  so  that  an  opposite  end  40 
thereof  is  separated  upwardly  from  the  surface  of 
the  printed  circuit  board  owing  to  the  soldering  heat. 
Such  a  capacitor  mounting  suffers  the  disadvantage 
that  the  capacitor  may  be  peeled  off  the  printed 
circuit  board  12  by  a  mechanical  stress.  45 

Furthermore,  because  of  the  progress  of  minia- 
turization  of  the  electronic  parts,  the  space  between 
terminals  of  electronic  parts  becomes  extremely 
small  in  dimension.  Moreover,  with  miniaturisation, 
the  wiring  pattern  density  of  the  printed  circuit  board  50 
is  increased  and  efficient  arrangement  requires 
various  distances  between  the  terminals.  Thus,  it  is 
required  to  hold  terminals  so  as  to  cope  with  various 
minimum  distances  between  terminals  by  keeping  a 
proper  distance  between  terminals  or  avoid  a  55 
short-circuit  being  caused  by  soldering. 

Further,  a  tip  end  of  the  terminal  exposed  to  a  top 
surface  of  the  sheathing  frame  is  liable  to  return  its 
original  shape  on  account  of  a  warp  caused  by  a 
so-called  elasticity.  This  makes  it  difficult  to  hold  a  60 
proper  position  and  distance. 

Also,  when  a  capacitor  is  received  in  a  sheathing 
frame  made  of  heat-resistive  resins  and  the  like,  to 
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tape  in  which  a  bonding  agent  is  applied  to  one  side 
of  a  solderable  thin  metal  piece  may  be  employed. 

The  opened  end  of  the  sheathing  frame  2  is 
provided  with  a  member  (e.g.  protuberance  5)  for 

5  covering  a  part  of  the  opened  end  in  contact  with  a 
terminal  face  of  the  capacitor  1  accommodated  in 
the  receiving  space  4  of  the  sheathing  frame  2. 
Consequently,  the  capacitor  body  1  is  held  fixed  in 
the  sheathing  frame  2  by  the  protuberance  5  and  the 

10  bent  terminals  3,  3. 
In  Figure  1,  terminals  3,  3  extending  from  a 

capacitor  1  and  a  soldable  metal  layer  7  are  arranged 
in  a  top  surface  24  of  the  sheathing  frame  2.  When 
the  chip  type  capacitor  is  substantially  mounted  on  a 

15  printed  circuit  board,  terminals  3,  3  and  the  metal 
piece  7  are  respectively  soldered  so  that  opposite 
ends  of  the  top  surface  of  the  chip  type  capacitor  are 
seated  and  fixed  on  the  printed  circuit  board. 

In  this  embodiment,  in  the  top  surface  24  (Fig.  1) 
20  of  the  sheathing  frame  2  are  arranged  the  terminals 

3,  3  which  extend  from  the  capacitor  body  1  andtfhe 
previously  bonded  metal  piece  7.  When  the  chip  type 
capacitor  according  to  this  embodiment  is  mounted 
on  a  printed  circuit  board,  opposite  ends  of  the  chip 

25  type  capacitor  are  fixed  on  the  printed  circuit  board 
by  soldering  the  terminals  3,  3  and  the  metal  piece  7 
respectively  to  the  board. 

In  Figure  2,  the  second  embodiment  according  to 
the  invention  is  shown,  in  which  the  capacitor  body  1 

30  is  provided  with  the  terminals  3,  3  extending  from  an 
end  of  the  sealing  member  like  the  first  embodiment. 
The  sheathing  frame  2  is  provided  with  the  receiving 
space  4  to  accommodate  the  capacitor  body  as  well 
as  the  protuberance  5  to  cover  a  part  of  the  opened 

35  end  similar  to  the  first  embodiment.  The  terminals 
3,  3  are  bent  along  an  end  of  the  capacitor  1  and  the 
top  surface  of  the  sheathing  frame  2  for  exposure 
onto  the  top  surface  24  of  the  sheathing  frame  2  to 
which  a  conductive  paste  8  is  applied. 

40  The  conductive  paste  8  is  preferably  prepared  by 
mixing  a  metal  powder  of  solderable  metals  such  as 
silver,  tin,  lead,  zinc,  nickel,  iron,  copper  and  the  like 
or  their  mixtures  or  alloys  into  synthetic  resins. 
These  resins  are  preferably  thermosetting.  synthetic 

45  resins  of  excellent  heat-resistive  properties,  such  as 
epoxy,  phenal,  di-acryl  phthalate,  unsaturated  poly- 
esters,  polymide,  poly-amide  bismaleimide  and  the 
like. 

The  chip  type  capacitor  according  to  this.embodi- 
50  rrrent  is  mounted  on  the  printed  circuit  board  like  the 

first  embodiment  before  terminals  3,  3  and  the 
conductive  paste  8  are  respectively  soldered. 

In  this  embodiment,  the  solderable  metal  layer 
may  be  formed  on  the  top  surface  24  of  the 

55  sheathing  frame  2  by  merely  applying  the  conductive 
paste  8  to  the  top  surface  24  of  the  sheathing 
frame  2  by  any  convenient  process  which  forms  the 
metal  layer.  Hence  one  avoids  heat  fluctuation,  or 
peeling-off  of  the  bonding  agent  caused  by  the  heat 

60  of  the  soldering  process  of  the  first  embodiment. 
Moreover,  since  a  thinner  metal  layer  may  be 

formed  as  compared  with  the  first  embodiment 
wherein  the  metal  piece  7  is  bound,  the  chip,  type 
capacitor  may  be  stably  mounted  on  the  printed 

65  circuit  board. 

reference  to  the  accompanying  illustrative  drawings 
in  which  :- 

Figure  1  is  a  perspective  view  showing  one 
embodiment  of  the  chip  type  capacitor  accord- 
ing  to  the  invention; 

Figure  2  is  a  perspective  view  showing 
another  embodiment  of  the  chip  type  capacitor 
according  to  the  invention; 

Figure  3  is  a  side  view  showing  a  further 
embodiment  of  the  chip  type  capacitor  accord- 
ing  to  the  invention; 

Ffgure  4  is  a  perspective  view  showing  'still,  a 
further  embodiment  of  the  chip  type  capacitor 
according  to  the  invention  ; 

Figure  5  is  a  perspective  view  of  'the  manufac- 
turing  process  descriptive  of  the  chip  type 
capacitor  as  shown  in  Figure  4; 

Figure  6  is  a  perspective  view  showing 
another  more  embodiment  of  the  chip-  type 
capacitor  according  to  the  invention  ;  and  '■■ 

Figures  7  and  '8  are  elevations  of  the 
manufacturing  process  illustrative  of  the  chip 
type  capacitor  as  shown  in  Figure  6. 

In  Figure  1  ,  the  capacitor  body  1  is  formed  of  a 
capacitor  element  of  an  electrode  foil  with  an 
electrolytic  paper  wound  together  (not  shown)  and 
accommodated  in  a  cylindrical  sheathing  frame 
having  a  closed  end  and  made  of  aluminum  and  the 
like  and  an  opened  end  of  the  sheathing  frame  is 
closed  by  a  sealing  member.  Terminals  3,  3  derived 
from  the  capacitor  element  are  led  out  through  the 
sealing  member. 

The  capacitor  body  1  is  received  in  the  sheathing 
frame  2  having  a  cylindrical  space  4  compatible  with 
an  external  size  and  shape  of  the  capacitor  T.  The 
sheathing  frame  2  is  desirably  formed  of  an  excellent 
heat  resistive  material,  preferably  such  heat  resistive 
synthetic  resins  as  epoxy,  phenol,  polyimide  or 
ceramics  and  the  like. 

In  this  embodiment,  the  space  4  of  the  sheathing 
frame  2  is  formed  into  a  cylindrical  shape  of  an 
internal  size  substantially  the  same  as  an  external 
size  of  the  capacitor  1  .  However,  when  the  capacitor 
of  non-cylindrical  shape,  for  example,  the  capacitor 
having  an  ellipsoid  section  is  used,  the  sheathing 
frame  2  having  an  ellipe  cylindrical  space  4  com- 

,  patible  with  the  configuration  of  the  capacitor  may 
■preferably  be  used. 

The  terminals  3,  3  derived  from  an  end  of  the 
capacitor  1  are  bent  along  an  opened  end  of  the 
sheathing  frame  2  and  the  top  surface  24  for 
reception  into  grooves  6,  6  provided  in  the  top 
surface  24  of  the  sheathing  frame  2.  In  the  top 
surface  24  of  the  sheathing  frame  2  is  previously 
arranged  a  metal  piece  7  at  a  position  not  contacting 
the  terminals  3,  3.  The  metal  piece  7  may  be 
arranged  in  the  top  surface  24  of  the  sheathing 
frame  2  by  means  of  binding  or  mounting,  notwith- 
standing  in  this  embodiment  a  bonding  agent  is 
applied  to  a  predetermined  position  before  the  metal 
piece  7  is  bound  thereto.  Further,  since  the  metal 
piece  7  when  mounted  ori  the  printed  circuit  board  is 
fixed  by  soldering,  the  solderable  metals  such  as 

.  silver,  tin,  lead,  zinc,  nickel,  iron,  copper  or  alloys 
-thereof  are  preferably  selected.  Alternatively,  a  metal 
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be  supplied  as  a  collective  unit  may  be  consolidated. 
The  lead  frame  14  is  formed  of  metal  materials 

such  as  aluminium,  iron,  copper  and  the  like  or  their 
clad  materials  and  can  be  continuously  supplied 

5  from  a  reel  and  the  like. 
The  sheathing  frame  2  is  formed  by  burying  the 

extensions  21,  21  of  the  connection  18  of  the  lead 
frame  14  into  the  top  surface  24  of  the  sheathing 
frame.  Any  forming  means  may  be  used  for  this.  That 

10  is,  the  connection  18  of  the  lead  frame  14  is  partially 
covered  with  a  mold  for  injection  of  synthetic  resin 
so  that  the  extensions  21,  21  of  the  connection  18 
are  buried  in  the  sheathing  frame  2.  Alternatively,  an 
insertion  process  may  be  employed. 

15  Further,  after  continuous  formation  of  the  shea- 
thing  frame  2  by  connection  with  the  lead  frame  14, 
the  connection  18  of  the  lead  frame  14  is  separated 
from  the  substrate  16.  Thus,  the  flat  portion  20  of  the 
connection  1  8  of  the  lead  frame  1  4  is  exposed  on  the 

20  top  surface  of  the  sheathing  frame  2  for  binding  to 
provide  a  metal  plate  10  as  shown  in  Figure  4. 

Moreover,  the  capacitor  body  1  is  received  in  the 
sheathing  frame  2  separated  from  the  lead  frame  14, 
and  the  terminals  3,  3  of  the  capacitor  1  are  bent 

25  along  the  opened  end  of  the  sheathing  frame  2  to  the 
top  surface  24  to  obtain  a  chip  type  capacitor  as 
shown  in  Figure  4. 

In  the  manufacturing  process  of  the  chip  type 
capacitor  according  to  the  embodiment,  the  shea- 

30  thing  frames  2  are  linked  by  the  lead  frame  14  to 
provide  a  collective  unit  of  the  sheathing  frames  2  for 
facilitating  a  continuous  manufacturing  or  supply  of 
even  the  fine  sheathing  frame  2. 

In  Figures  6  to  8,  the  sheathing  frame  2  for 
35  receiving  the  capacitor  1  is  formed  with  an  accom- 

modation  space  therein  and  one  opened  end  thereof 
is  provided  with  an  projection  for  partially  covering 
said  opened  end  like  the  foregoing  embodiments. 
The  terminals  3,  3  of  the  capacitor  1  received  in  the 

40  sheathing  frame  2  are  bent  along  the  opened  end  to 
the  top  surface  24  thereof  for  reception  into  the 
grooves  6,  6. 

Further,  in  an  opposite  opened  end  23  confronting 
to  the  opened  end  formed  with  the  projection  is  fixed 

45  with  a  metal  plate  by  burying  a  part  thereof  into  the 
opened  end  23.  The  metal  plate  11  is  made  of 
solderable  metals  and  bent  along  the  opened  end  23 
of  the  sheathing  frame  2  to  the  top  surface  24. 

In  the  chip  type  capacitor  according  to  the 
50  invention,  at  opposite  ends  of  the  sheathing  frame  2 

are  arranged  solderable  metals  including  the  termi- 
nals  of  the  capacitor  1  at  one  end  and  the  solderable 
metal  plate  1  1  at  opposite  end.  Soldering  of  opposite 
ends  when  the  chip  type  capacitor  is  actually 

55  mounted  on  the  printed  circuit  board  ensures  a  tight 
attachment  of  the  capacitor  onto  the  printed  circuit 
board. 

The  chip  type  capacitor  according  to  this  embodi- 
ment  may  be  manufactured  by  the  process  as  shown 

60  in  Figures  7  and  8.  Namely,  as  may  be  seen  in  Figure 
7,  to  the  comb-shaped  lead  frame  15  in  which  the 
connecting  portions  19  are  projected  from  the  strip 
substrate  16  at  predetermined  distances  is  associ- 
ated  the  sheathing  frame  2  by  burying  the  connec- 

65  tion  19  of  the  lead  frame  15  into  the  opened  end  23 

Furthermore,  the  third  embodiment  according  to 
the  invention  is  shown  in  Fugure  3.  In  this  embodi- 
ment,  like  the  first  and  second  embodiments,  the 
capacitor  body  1  having  the  terminals  3,  3  protruded 
from  the  end  thereof  is  accommodated  in  the 
sheathing  frame  2  and  the  terminals  3,  3  are  bent 
along  the  opened  end  of  the  sheathing  frame  2  and 
the  top  surface  of  the  body. 

The  sheathing  frame  2  from  its  top  surface  to  the 
opened  end  is  partially  provided  with  a  metal  layer  9 
of  solderable  metal  such  as  silver,  tin,  zinc,  nickel, 
iron,  copper  and  the  like  by  means  of  an  evaporation 
or  a  non-electrolytic  plating  at  a  position  not 
contacting  the  terminals  3,  3. 

Since  the  chip  type  capacitor  according  to  this 
embodiment  dispense  with  the  processes  of  binding 
the  metal  piece  7  with  bonding  agents  or  coating  the 
conductive  paste  8  of  synthetic  resin  mixed  with 
metal  like  the  second  embodiment,  the  metal  layer  9 
may  be  formed  in  the  sheathing  frame  2  without 
consideration  of  the  heat-resistive  properties  of  the 
bonding  agent  and  the  synthetic  resins  with  an 
enhanced  liability. 

In  Figures  4  and  5,  the  sheathing  frame  2  is  formed 
with  the  receiving  space  4  for  reception  of  the 
capacitor  body  1  and  one  opened  end  thereof  is 
provided  with  a  projection  5  to  cover  a  part  of  the 
opened  end. 

As  shown  in  Figure  4,  the  capacitor  1  is  received  in 
the  receiving  space  4  of  the  sheathing  frame  2  and 
the  terminals  3,  3  of  the  capacitor  1  are  bent  along  a 
projection  5  and  the  top  surface  24  of  the  sheathing 
frame  2. 

To  the  top  surface  24  in  the  vicinity  of  an  opposite 
opened  end  23  confronting  to  the  opened  end 
formed  with  the  projection  5  of  the  sheathing  frame  2 
is  provided  a  metal  plate  10  having  the  extensions 
21.  The  extensions  21  are  buried  in  the  sheathing 
frame  2.  The  metal  plate  10  may  be  formed  of 
solderable  metals  such  as  silver,  tin,  lead,  zinc, 
nickel,  iron,  copper  or  their  alloys.  Other  metals  may 
be  suitable. 

In  the  chip  type  capacitor  according  to  this 
embodiment,  the  top  surface  24  of  the  sheathing 
frame  2  is  partially  buried  by  the  solderable  metal 
plate  10,  so  that  the  metal  plate  10  together  with  the 
terminals  3,  3  of  the  capacitor  1  may  be  soldered 
when  the  chip  type  capacitor  is  mounted  on  the 
printed  circuit  board. 

As  shown  in  Figure  5,  the  sheathing  frame  2  used 
for  the  chip  type  capacitor  of  Figure  4  is  connected 
to  a  comb-shaped  lead  frame  14  of  a  strip  substrate 
16  from  which  extend  at  predetermined  distances 
portions  18,  18  having  a  flat  section  20  and 
extensions  21. 

In  the  manufacturing  process  according  to  the 
embodiment  shown  in  Figure  5,  the  sheathing 
frame  2  is  integrally  formed  with  the  connection 
portion  18  of  the  lead  frame  14  so  that  a  collective 
unit  of  the  sheathing  frame  2  linked  by  the  lead  frame 
14  is  provided  for  enabling  a  continuous  manufac- 
ture  of  the  sheathing  frame  2.  Further,  since  the 
collective  body  of  the  sheathing  frame  2  and  the  lead 
frame  14  may  be  supplied  together  to  the  next 
process,  the  directions  of  the  sheathing  frames  2  to 
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conditions,  giving  increased  reliability. 
In  an  alternative  process,  the  solderable  conduc- 

tive  paste  is  applied  to  the  top  surface  not 
contacting  the  terminals  and  a  part  of  the  opened 

5  end  thereof,  the  solderable  metal  piece  is  bound  or 
the  solderable  metal  layer  is  formed  by  means  of  an 
evaporation  or  a  non-electrolytic  plating,  so  that  an 
extremely  thin  solderable  metal  layer  is  formed  on  a 
part  of  the  top  surface  of  the  sheathing  frame.  Thus, 

10  the  good  mounting  condition  of  the  chip  type 
capacitor  disclosed  herein  may  be  maintained 
without  spoiling  any  stability  thereof. 

In  another  process,  the  solderable  metal  plate 
partially  having  extensions  is  mounted  on  the  top 

15  surface  of  the  sheathing  frame  by  burying  the 
extensions  thereinto  or  the  extensions  of  the  metal 
plate  are  buried  in  the  opened  end  of  the  sheathing 
frame  while  the  metal  plate  is  bent  along  the  top 
surface  of  the  sheathing  frame,  dispensing  with 

20  binding  of  the  metal  piece.  Hence,  the  capacitor  at 
its  opposite  ends  may  be  soldered  without  consider- 
ation  of  the  heat  fluctuation  to  be  caused  by  a 
bonding  agent  and  the  like. 

In  a  manufacturing  process  of  a  capacitor  accord- 
25  ing  to  the  invention,  the  lead  frame  of  the  strip 

substrate  having  connections  with  extensions  are 
firstly  associated  with  the  sheathing  frame  by 
burying  the  extensions  of  the  connections  thereinto 
and  then  the  sheathing  frame  is  separated  from  the 

30  lead  frame  for  the  continuous  production  and  supply 
of  the  sheathing  frame. 

Further,  since  the  metal  plate  is  integrally  formed 
on  the  end  of  the  sheathing  frame,  a  tight  connection 
is  obtained  with  an  enhanced  reliability. 

35  In  another  manufacturing  process,  the  capacitor  is 
accommodated  in  the  receiving  space  of  the 
sheathing  frame  associated  with  the  connection  of 
the  lead  frame  before  the  sheathing  frame  is 
separated  from  the  lead  frame,  so  that  the  capacitor 

40  body  may  be  continuously  received  in  the  sheathing 
frame  free  of  parts  feeder.  Hence,  a  positive  transfer 
of  the  sheathing  frame  ready  to  receive  the  capacitor 
body  can  be  made  at  a  higher  speed. 

In  the  receiving  process  of  the  capacitor  body  into 
45  the  sheathing  frame,  individual  sheathing  frames 

linked  by  the  lead  frame  as  a  collective  unit  are 
supplied  in  the  same  direction.  Thus,  when  the 
capacitor  is  received  in  the  sheathing  frame,  the 
directions  of  the  terminals  of  the  capacitor  or 

50  polarities  thereof  are  controlled  to  avoid  the  reverse- 
mounting  of  the  capacitor  to  the  sheathing  frame 
with  a  simplified  process  but  an  enhanced  reliability. 

Although  the  invention  has  been  described  here- 
inabove  in  its  preferred  embodiments,  many  vari- 

55  ations  and  modifications  may  be  made,  without 
departing  from  the  invention. 

with  an  insertion  molding  process.  Namely,  the 
connecting  portion  19  of  the  lead  frame  15  is  partially 
covered  by  a  mold  for  injecting  the  synthetic  resin  so 
that  a  tip  end  of  the  connection  19  is  buried  in  the 
opened  end  23  of  the  sheathing  frame  2. 

Furthermore,  after  the  continuous  formation  of  the 
sheathing  frame  2  onto  the  lead  frame  15,  a 
collective  unit  of  the  sheathing  frames  2  associated 
with  the  lead  frame  15  are  transferred  together 
without  separation  of  each  sheathing  frame  as 
shown  in  Figure  8  and  supplied  to  the  receiving 
process  of  the  sheathing  frame  2  into  the  receiving 
space. 

To  individual  sheathing  frame  2  supplied  as  a 
collective  unit  is  sequentially  received  the  capacitor 
as  shown  in  Figure  8.  In  this  operation,  since  the 
directions  of  the  sheathing  frame  2  are  all  consoli- 
dated,  the  directions  of  the  capacitors  1  to  be 
received  in  the  sheathing  frame  2  or  polarites  of  the 
terminals  3,  3  are  controlled  at  constant  to  avoid  the 
reverse-mounting  of  the  capacitor  1  . 

Then  the  lead  frame  15  is  cut  off  along  the  dotted 
lines  A-A  as  shown  in  Figure  8  to  separate  the 
sheathing  frame  2  from  the  lead  frame  15.  Further,  a 
part  of  the  lead  frame  15  remained  in  an  independent 
sheathing  frame  2  is  bent  along  the  opened  end  23 
and  the  top  surface  of  the  sheathing  frame  2  for 
connection  into  the  top  surface  23  of  the  sheathing 
frame  2  as  shown  in  Figure  6. 

On  the  other  hand,  the  terminals  3,  3  extended 
from  the  other  opened  end  of  the  sheathing  frame  2 
is  bent  along  the  opened  end  and  the  top  surface  24 
of  the  sheathing  frame  2  for  reception  into  the 
grooves  6,  6  of  the  sheathing  frame  2  to  obtain  the 
chip  type  capacitor. 

In  this  embodiment,  the  bending  process  of  the 
terminal  3,  3  is  performed  after  separation  of  the 
sheathing  frame  2  from  the  lead  frame  15,  notwith- 
standing  the  bending  process  before  separation  of 
the  sheathing  frame  2  from  the  lead  frame  15  is 
available.  In  this  case,  a  plurality  of  the  capacitors 
may  be  subjected  to  the  simultaneous  bending 
processes  of  the  terminals  3,  3  for  realization  of 
more  efficient  manufacturing  process. 

As  hereinbefore  fully  described,  the  present 
invention  is  characterised  in  that  the  capacitor  is 
received  in  the  sheathing  frame  having  the  receiving 
space  compatible  with  the  external  size  of  the 
capacitor,-  the  terminals  derived  from  the  same 
opened  end  of  the  capacitor  are  bent  along  the 
opened  end  and  the  top  surface  of  the  sheathing 
frame  and  that  the  solderable  metal  layer  is  arranged 
in  a  part  of  the  top  surface  thereof.  With  such  an 
arrangement,  when  the  terminals  connected  to  the 
printed  circuit  board  as  well  as  the  metal  layer  are 
soldered,  as  the  chip  type  capacitor  is  fixed  to  the 
printed  circuit  board  at  opposite  ends  of  the  top 
surface  of  the  sheathing  frame,  then  emy  lifting  up  or 
separation  of  the  chip  type  capacitor  from  a  printed 
circuit  board  upon  which  it  is  mounted,  such  as  may 
be  caused  by  vibration,  soldering  heat,  warping  of 
the  terminals  and  the  like  can  be  avoided.  Also,  the 
durability  to  the  mechanical  stress  when  the  chip 
type  capacitor  is  actually  mounted  on  the  printed 
circuit  board  is  enhanced  by  these  mounting 

Claims 
60 

1  .  A  chip  type  capacitor  in  which  a  capacitor 
(1)  is  accommodated  in  a  sheathing  frame  (2) 
having  a  receiving  space  compatible  with  an 
external  dimension  of  the  capacitor,  and  in 
which  terminals  (3)  extend  from  an  end  of  the 65 



EP  0  332  411  A2 10 

wherein  the  sheathing  frame  has  the  metal  plate 
at  its  opened  end,  the  plate  having  extensions 
(21)  which  are  bent  and  extend  into  the  top 
surface  of  the  sheathing  frame  (2). 

8.  A  capacitor  according  to  any  preceding 
claim  in  which  a  member  (5)  is  arranged  to 
cover  part  of  the  open  end  of  the  sheathing 
frame  (2)  in  order  to  hold  the  capacitor  (1) 
therein,  in  conjunction  with  the  bent  terminals 
(3). 

9.  A  process  for  manufacturing  a  chip  type 
capacitor  according  to  claim  1,  wherein  the 
sheathing  frame  (2)  is  associated  with  an  end 
frame  (18)  extended  from  a  strip  substrate  with 
connections  having  opposed  extensions  (21), 
these  extensions  are  buried  into  the  top  surface 
of  the  sheathing  frame  and  then  the  sheathing 
frame  is  separated  from  the  lead  frame  (16). 

10.  A  process  according  to  claim  9,  wherein 
the  capacitor  is  accommodated  in  the  receiving 
space  of  the  sheathing  frame  associated  with 
the  connection  of  the  lead  frame  before  the 
sheathing  frame  is  separated  from  the  lead 
frame  (15,  16,  or  17). 

capacitor  and  are  bent  along  a  top  surface  of 
the  sheathing  frame,  the  top  surface  of  the 
frame  being  partially  provided  with  a  solderable 
metal  layer  (7  or  8  or  9  or  10  or  1  1). 

2.  A  capacitor  according  to  claim  1  ,  wherein  5 
the  top  surface  of  the  sheathing  frame  is 
partially  provided  by  a  solderable  metal  piece 
(7). 

3.  A  capacitor  according  to  claim  1  ,  wherein 
the  top  surface  of  the  sheathing  frame  is  10 
partially  covered  with  a  solderable  conductive 
paste  (8). 

4.  A  capacitor  according  to  claim  1  ,  wherein 
the  top  surface  of  the  sheathing  frame  is 
partially  covered  with  a  solderable  metal  layer  15 
(9)  applied  by  evaporation. 

5.  A  capacitor  according  to  claim  1  ,  wherein 
the  top  surface  of  the  sheathing  frame  is 
partially  covered  with  a  solderable  metal  applied 
by  a  non-electrolytic  plating.  20 

6.  A  capacitor  according  to  claim  1  or  2, 
wherein  the  sheathing  frame  at  its  desired  end 
has  a  solderabie  metal  plate  provided  with 
extensions  which  are  buried  to  bind  the  plate  in 
the  material  of  the  sheathing  frame  (2).  25 

7.  A  capacitor  according  to  claim  1  or  2, 

30 

35 

40 

45 

50 

55 

60 

65 



EP  0  332  411  A2 

F t   G . I  

24 



EP  0  332  411  A2 

F I G .   3  

^  

k 

F   I  G . 4  

24 



EP  0  332  411  A2 

F I G .   5  

14 

16 

F l   G . 6  

F l   G . 9  



EP  0  332  411  A2 

F I G .   7  

17 15 

F l   G . 8  


	bibliography
	description
	claims
	drawings

