
J  
~ "   '  MM  II  II  II  MM  II  II  II  I  II  II  II  Ml 
European  Patent  Office  _  _  _  _  _  
_„.  ©  Publication  number:  0  3 3 5   3 5 8   B 1  
Office  europeen  des  brevets 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  03.11.93  ©  Int.  CI.5:  H01G  1 /147  

©  Application  number:  89105504.8 

@  Date  of  filing:  29.03.89 

©  Film  capacitor,  method  of  and  apparatus  for  manufacturing  the  same. 

®  Priority:  30.03.88  JP  76797/88  ©  Proprietor:  MATSUSHITA  ELECTRIC  INDUSTRI- 
AL  CO.,  LTD. 

@  Date  of  publication  of  application:  1006,  Oaza  Kadoma 
04.10.89  Bulletin  89/40  Kadoma-shl,  Osaka-fu,  571  (JP) 

©  Publication  of  the  grant  of  the  patent:  @  Inventor:  Klmura,  Tadashl 
03.11.93  Bulletin  93/44  21-11-402,  Otokoyamanagasawa 

Yawata-shlm(JP) 
©  Designated  Contracting  States:  Inventor:  Ikeda,  Tanejlro 

DE  FR  GB  96,  Gakuendaiwacho-4-chome 
Nara-shl(JP) 

©  References  cited:  Inventor:  Tachlhara,  Hlsaakl 
EP-A-  0  158  971  989,  Hlgashltsudamachl 
DE-A-  2  235  701  Matsue-shl(JP) 
DE-A-  2  324  496  Inventor:  Oshlma,  Kunlo 
DE-A-  2  645  129  1132-4,  Hamanoglcho 

Matsue-shl(JP) 

©  Representative:  Patentanwalte  Lelnweber  & 
Zlmmermann 
Rosental  7/II  Aufg. 
D-80331  Munchen  (DE) 

00 

00 
m  
00 
m  
00 
oo  ' 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.6/3.3.  1) 



1 EP  0  335  358  B1 2 

Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  a  film  capacitor  and  a 
method  of  and  apparatus  for  manufacturing  the  film 
capacitor. 

Description  of  Related  Art 

Recently,  there  are  increasing  demands  for  re- 
ducing  electronic  parts  in  size,  weight  and  price 
while  improving  the  performance.  Development  of 
film  capacitors  is  being  promoted  with  a  view  to 
providing  capacitors  smaller  in  size  and  improved 
in  performance. 

A  method  of  manufacturing  conventional  lami- 
nated  film  capacitors  will  be  described  below  with 
reference  to  the  accompanying  drawings. 

Fig.  18A  shows  an  ideal  construction  of  a  con- 
ventional  laminated  film  capacitor. 

A  capacitor  body  illustrated  in  Fig.  18A  has 
one-side-metallized  films  1,  metallic  layers  1a 
which  serve  as  electrodes,  and  blank  sections  or 
non-metallized  portions  3. 

Conventionally,  the  one-side-metallized  films  1 
are  laminated  while  being  shifted  alternately 
(overlapped)  in  the  widthwise  direction  of  the  films 
(by  a  minimum  of  about  0.2  mm  at  present)  and 
are  rolled  up  in  order  to  form  film  spaces  2  at  end 
surfaces  where  end  surface  electrodes  for  the  ca- 
pacitor  are  to  be  formed.  The  film  spaces  2  are 
thereby  formed  so  that  the  extent  of  intrusion  of 
contact  layers  formed  from  metallikon  as  end  sur- 
face  electrodes  becomes  sufficient,  thereby  obtain- 
ing  suitable  electrical  connection  between  the  end 
surface  electrodes  or  the  contact  layers  (not 
shown)  and  the  electrodes  1a  of  of  the  one-side- 
metallized  films  1  as  well  as  sufficient  strength  of 
attachment  of  the  end  surface  electrodes. 

In  this  method,  however,  an  accurate  rolling 
system  is  required  for  rolling  up  the  one-side- 
metallized  films  1,  and  it  is  difficult  to  keep  the 
extent  of  shifting  about  0.2  mm  owing  to  meander- 
ing  of  the  films  in  the  case  where  the  width  of  the 
films  is  reduced  in  order  to  reduce  the  size  of  the 
capacitor  or  the  thickness  of  the  films  is  reduced  in 
order  to  increase  the  capacitance.  Actually,  the 
films  are  shifted  as  shown  in  Fig.  18B.  This  meth- 
od,  therefore,  entails  problems  of  inferior  yield  sta- 
bility,  a  high  production  cost  of  the  manufacturing 
apparatus  and  difficulty  in  designing  a  smaller  film 
capacitor.  A  method  of  rolling  up  wide  one-side- 
metallized  films  having  a  plurality  of  capacitor  bod- 
ies  and  cutting  the  thus  obtained  roll  into  unit 
capacitors  is  advantageous  because  it  enables  a 

high  productivity.  This  method,  however,  cannot  be 
applied  to  manufacture  of  the  above-described 
type  of  capacitors  because  it  does  not  enable 
formation  of  the  film  spaces  2.  In  accordance  with 

5  the  conventional  applicable  methods,  a  wide  one- 
side-metallized  film  having  a  plurality  of  capacitor 
bodies  is  divided  by  cutting  into  unit  capacitor 
bodies,  and  the  divided  one-side-metallized  films 
are  rolled  up  to  produce  capacitors.  Therefore  the 

io  productivity  of  processes  based  on  the  conven- 
tional  methods  is  considerably  low. 

To  cope  with  these  problems,  a  type  of  method 
such  as  the  one  disclosed  in  Japanese  Laid-Open 
Patent  Publication  No.  58-24933  has  been  devel- 

75  oped.  In  this  method,  through  holes  or  perforations 
are  formed  being  spotted  in  electrode-lead-out  por- 
tions  of  wide  one-side-metallized  films  each  having 
a  plurality  of  capacitor  bodies.  These  films  are 
rolled  up  and  a  roll  thereby  formed  is  cut  at  the 

20  electrode-lead-out  portions  perpendicularly  to 
electrode-lead-out  surfaces  thereof,  thereby  leaving 
film  spaces  2. 

This  method  will  be  described  below  with  refer- 
ence  to  Figs.  19  to  21  . 

25  A  one-side-metallized  film  1  shown  in  Figs.  19 
to  21  has  a  metallic  layer  1a,  blank  sections  3, 
margin  sections  defined  by  a  margin  width  4,  and 
through-holes  9. 

In  accordance  with  this  method,  the  wide  one- 
30  side-metallized  film  1  is  formed  with  a  plurality  of 

metallic  electrodes  1a  and  a  plurality  of  blank  sec- 
tions  3a,  and  a  plurality  of  through  holes  9  are 
provided  within  pairs  of  adjacent  margin  sections  of 
the  metallized  film  1  defined  by  the  margin  width  4, 

35  as  shown  in  Fig.  19.  A  plurality  of  metallized  films 
1  thus  formed  are  rolled  up  while  being  super- 
posed  on  each  other  in  such  a  manner  that,  as 
shown  in  Fig.  20,  they  are  alternately  shifted  from 
each  other  to  an  extent  corresponding  to  1/2  of  the 

40  distance  between  the  pairs  of  adjacent  margin  sec- 
tions.  A  roll  thereby  formed  is  cut  at  the  centers  of 
the  pair  of  margin  sections  or  electrode-lead-out 
surfaces,  thereby  dividing  the  roll  into  a  plurality  of 
mother  capacitor  bodies  each  corresponding  to  the 

45  element  shown  in  Fig.  21.  Film  spaces  2  are  thus 
formed  from  the  through-holes  9  so  that  the  extent 
of  intrusion  of  contact  layers  formed  from  metal- 
likon  as  end  surface  electrodes  6  into  the  end 
surfaces  of  each  element  becomes  sufficient,  as 

50  shown  in  Fig.  22A,  thereby  obtaining  desired  elec- 
trical  contact  between  the  contact  layers  and  the 
electrodes  1a  of  the  one-side-metallized  films  1  as 
well  as  sufficient  strength  of  attachment  of  the  end 
surface  electrodes.  Thereafter,  each  mother  capaci- 

55  tor  body  5  is  cut  in  the  direction  perpendicular  to 
the  direction  in  which  the  margin  sections  extend, 
thereby  obtaining  unit  capacitor  bodies  51,  as 
shown  in  Figs.  22B  and  22C.  Fig.  22B  is  a  per- 
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spective  view  of  the  capacitor  body  shown  in  Fig. 
22A. 

This  construction,  however,  entails  a  problem 
of  difficulty  in  establishing  desired  electrical  contact 
between  the  contact  layers  and  the  electrodes  1a 
of  the  one-side-meteallized  films  1.  That  is,  burrs 
formed  at  the  periphery  of  the  through  holes  9 
displace  the  closed  films  and  block  the  film  spaces 
2  or,  if  the  thickness  of  the  films  is  reduced  to  2.0 
linn  or  less,  the  films  become  slackened  due  to  its 
flexibility  and  block  the  film  spaces  2,  so  that  the 
extent  of  intrusion  of  the  contact  layers  formed 
from  metallikon  becomes  inadequate,  resulting  in 
failure  to  establish  the  desired  electrical  contact. 

To  solve  these  problems,  a  method  such  as 
the  one  disclosed  in  Japanese  Laid-Open  Patent 
Publication  No.  59-37564  has  been  proposed.  In 
this  method  of  manufacturing  film  capacitors,  the 
electrode-lead-out  surfaces  at  which  all  the  end 
surfaces  of  the  dielectric  members  are  made  flush 
with  each  other  are  etched  by  reverse  sputtering  to 
expose  electrodes. 

In  application  of  this  method  to  the  industrial 
process,  there  are  problems  of  a  high  production 
cost  of  the  manufacturing  apparatus,  a  slow  etching 
speed  of  the  physical  etching  and,  hence,  a  low 
productivity.  Moreover,  in  this  method,  etching  is 
made  even  to  the  electrodes,  and  a  high  voltage  is 
applied  to  components  of  the  film  capacitor  during 
etching,  and  accordingly  the  capacitor  is  damaged 
by  irradiation  of  ions  or  electrons,  resulting  in  fail- 
ure  to  obtain  desired  capacitor  characteristics. 

DE-OS  26  45  129  discloses  a  laminated  ca- 
pacitor  and  a  method  for  manufacturing  same.  Ac- 
cording  to  said  method,  the  end  surfaces  of  capaci- 
tor  units  are  etched  prior  to  ion-plating  so  that  the 
respective  end  surfaces  are  roughened  to  have 
teeth,  to  which  teeth  the  end  electrodes  may  ad- 
here,  cf.  page  9,  lines  8  to  1  1  . 

EP  0  158  971  A3  discloses  a  method  for  manu- 
facturing  a  laminated  capacitor  comprising  the  step 
of  ashing  or  etching,  respectively,  in  oxygen  plas- 
ma,  see  Claim  1  for  example. 

DE-OS  22  35  701  teaches,  e.  g.  in  Claim  3,  to 
sandblast  end  surfaces  of  laminated  capacitors  in 
order  to  roughen  said  end  surfaces.  Said  roughen- 
ing  once  more  serves  for  a  better  adhesion  of  the 
end  electrode  to  said  end  surfaces. 

What  is  to  be  taken  from  DE-OS  23  24  496  is 
to  form  the  end  surfaces  of  laminated  capacitors  to 
have  waves,  in  order  to  mechanically  strengthen 
the  capacitor  in  the  vicinity  of  the  end  electrodes. 

The  above  methods  of  the  prior  art,  however, 
cannot  provide  for  a  sufficient  electrical  contact 
between  the  metallic  layer  electrodes  and  the  end 
surface  electrodes  and  for  a  sufficient  strength  of 
attachment  of  the  end  surface  electrodes. 

SUMMARY  OF  THE  INVENTION 

In  view  of  the  problems  of  the  conventional 
methods,  it  is  an  object  of  the  present  invention  to 

5  provide  a  laminated  or  rolled  film  capacitor  im- 
proved  in  electrical  contact  between  the  metallic 
layer  electrodes  and  the  end  surface  electrodes 
and  in  the  strength  of  attachment  of  the  end  sur- 
face  electrodes,  and  to  provide  a  method  of  and  a 

io  respective  apparatus  for  manufacturing  this  capaci- 
tor,  which  enable  such  an  improved  film  capacitor 
to  be  obtained  even  from  a  laminated  or  rolled  film 
capacitor  body  having  flat  electrode-lead-out-end 
sides  and  formed  by  alternately  superposing  di- 

15  electric  members  made  of  an  organic  material  and 
metallic  layer  electrodes  on  each  other. 

In  accordance  with  the  present  invention,  the 
above  object  is  aimed  by  a  film  capacitor  accord- 
ing  to  claim  1,  a  method  according  to  claim  3  and 

20  an  apparatus  according  to  claim  19.  Preferred  em- 
bodiments  are  claimed  in  the  subclaims. 

Metallic  layer  electrodes  of  the  capacitor  body 
are  thereby  exposed  out  of  the  end  surfaces  so 
that  the  strength  of  attachment  of  end  surface 

25  electrodes  to  the  exposed  electrodes  is  increased 
and  desired  electrical  contact  is  established  there- 
between. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
30 

Figs.  1A  to  1C  are  diagrams  of  essential  steps 
of  a  laminated  film  capacitor  manufacture  pro- 
cess  which  represents  a  first  embodiment  of  the 
present  invention; 

35  Fig.  2  is  a  diagram  of  a  wide  one-side-metallized 
film  provided  with  a  plurality  of  blank  sections  in 
order  to  form  a  plurality  of  capacitor  bodies; 
Fig.  3  is  a  diagram  of  laminated  films  each 
equivalent  to  that  shown  in  Fig.  2; 

40  Fig.  4  is  a  diagram  of  the  construction  of  an 
oxygen  plasma  processing  apparatus  used  in 
the  first  embodiment; 
Fig.  5  is  an  enlarged  cross-sectional  view  of  the 
electrode-lead-out-end  surface  of  the  film  ca- 

45  pacitor  manufactured  in  accordance  with  the 
present  invention; 
Fig.  6  is  a  graph  of  the  relationship  between  the 
thickness  and  tan  S  of  each  of  laminated  films 
manufactured  in  accordance  with  the  present 

50  invention  and  another  laminated  film  based  on 
the  conventional  art,  illustrating  comparison 
therebetween; 
Fig.  7  is  a  graph  of  the  relationship  between  the 
film  removal  extent  and  tan  S  of  the  film  capaci- 

55  tor  manufacture  in  accordance  with  the  first  em- 
bodiment; 
Fig.  8  is  a  diagram  of  the  construction  of  an 
oxygen  plasma  processing  apparatus  used  in  a 

3 
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second  embodiment  of  the  present  invention; 
Figs.  9A  to  9C  are  diagrams  of  essential  steps 
of  the  process  of  manufacturing  a  laminated  film 
capacitor  in  accordance  with  a  third  embodiment 
of  the  present  invention; 
Figs.  10A  to  10C  are  diagrams  of  essential  steps 
of  the  process  of  manufacturing  a  laminated  film 
capacitor  in  accordance  with  a  fourth  embodi- 
ment  of  the  present  invention; 
Figs.  11A  to  1  1  C  are  diagrams  of  essential  steps 
of  the  process  of  manufacturing  a  laminated  film 
capacitor  in  accordance  with  a  fifth  embodiment 
of  the  present  invention; 
Fig.  12  is  a  diagram  of  an  essential  step  of  the 
process  of  manufacturing  a  rolled  film  capacitor 
in  accordance  with  a  sixth  embodiment  of  the 
present  invention; 
Fig.  13  is  a  diagram  of  an  essential  step  of  the 
process  of  manufacturing  a  rolled  film  capacitor 
in  accordance  with  a  seventh  embodiment  of  the 
present  invention; 
Fig.  14  is  a  diagram  of  an  essential  step  of  the 
process  of  manufacturing  a  rolled  film  capacitor 
in  accordance  with  an  eighth  embodiment  of  the 
present  invention; 
Fig.  15  is  a  diagram  of  an  essential  step  of  the 
process  of  manufacturing  a  rolled  film  capacitor 
in  accordance  with  a  ninth  embodiment  of  the 
present  invention; 
Fig.  16  is  a  cross-sectional  view  of  a  laminated 
film  capacitor  in  accordance  with  a  tenth  em- 
bodiment  of  the  present  invention; 
Fig.  17  is  a  graph  of  the  relationship  between 
the  thickness  and  tan  S  of  each  of  film  capaci- 
tors  manufactured  in  accordance  with  the  sec- 
ond  and  tenth  embodiment  of  the  present  inven- 
tion,  illustrating  comparison  therebetween; 
Fig.  18A  is  diagram  of  an  ideal  construction  of  a 
conventional  rolled  film  capacitor; 
Fig.  18B  is  a  diagram  of  the  actual  construction 
of  the  conventional  film  capacitor  shown  in  Fig. 
1  8A;  and 
Figs.  19,  20,  21,  22A  to  22C  are  diagrams  of  a 
method  of  manufacturing  a  conventional  lami- 
nated  film  capacitor. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

[Embodiment  1] 

Figs.  1A  to  1C  show  essential  steps  of  a  lami- 
nated  film  capacitor  manufacture  process  which 
represents  a  first  embodiment  of  the  present  inven- 
tion. 

In  Fig.  1A  to  1C  are  illustrated  one-side-metal- 
lized  films  1  formed  of  polyphenylene  sulfide 
(PSS)  films,  aluminum  deposited  layers  1a  which 

serve  as  electrodes,  blank  sections  3,  margin  sec- 
tions  defined  by  a  margin  width  4,  a  mother  capaci- 
tor  body  5  and  end  surface  electrodes  6. 

Fig.  2  shows  a  wide  one-side-metallized  film  1 
5  with  a  plurality  of  margin  sections  3  for  production 

of  a  plurality  of  capacitor  bodies. 
Fig.  4  shows  an  oxygen  plasma  processing 

apparatus  in  accordance  with  this  embodiment. 
The  apparatus  has  a  vacuum  vessel  10  which  can 

io  be  maintained  in  a  decompressed  state,  a  quarz 
window  11,  an  electrode  12  to  which  a  high  fre- 
quency  wave  is  applied,  a  high  frequency  power 
source  13,  and  a  mask  14  formed  from  aluminum. 

In  this  embodiment,  the  one-side-metallized 
is  films  1  are  first  laminated  or  rolled  up  in  such  a 

manner  that,  as  shown  in  Fig.  3,  two  groups  of 
pairs  of  adjacent  margin  sections  4  respectively 
formed  on  adjacent  two  of  the  metallized  films  1 
superposed  one  upon  another  are  shifted  from 

20  each  other  to  an  extent  corresponding  to  1/2  of  the 
distance  between  the  pairs  of  adjacent  margin  sec- 
tions  4.  A  roll  or  lamination  thereby  formed  is  cut  at 
the  centers  of  the  pair  of  margin  sections  4,  i.e., 
electrode-lead-out  surfaces,  thereby  forming  a  plu- 

25  rality  of  mother  capacitor  bodies  5  having  flat 
electrode-lead-out-end  sides,  as  shown  in  Fig.  1A. 

Next,  end  surfaces  of  each  mother  capacitor 
body  5  which  are  to  be  processed  for  connection 
to  lead  electrodes  are  brought  into  contact  with 

30  oxygen  gas  plasma  in  the  oxygen  plasma  process- 
ing  apparatus  shown  in  Fig.  4.  Portions  of  the  films 
1  at  the  electrode-lead-out-end  sides  having  a 
width  smaller  than  the  margin  width  4  are  selec- 
tively  removed,  as  shown  in  Fig.  1B,  so  that  the 

35  electrodes  1a  of  the  one-side-metallized  films  1  are 
exposed  out  of  the  end  surfaces,  and  that  the  end 
surfaces  of  the  dielectric  at  the  electrode-lead-out- 
end  sides  are  formed  with  irregularities  or  are 
roughened  irregularly  over  90%  or  more  of  their 

40  areas  while  limiting  the  depth  of  irregularities  to  at 
most  0.2  mm.  Thereafter,  brass  is  sprayed  on  the 
end  surfaces  to  form  end  surface  electrodes  6,  as 
shown  in  Fig.  1C,  and  the  mother  capacitor  body  5 
is  cut  in  the  direction  perpendicular  to  the  direction 

45  in  which  the  margin  sections  extend,  thereby  ob- 
taining  unit  capacitor  bodies. 

In  experiment,  etching  was  carried  out  with  the 
oxygen  plasma  processing  apparatus  under  con- 
ditions  of  an  oxygen  flow  rate  of  60  SCCM,  pres- 

50  sure  of  1  .0  Torr  and  high  frequency  wave  power  of 
400  W. 

Portions  of  the  organic  film  are  removed  by 
oxygen  plasma  in  such  a  manner  that  oxygen 
radicals  in  oxygen  plasma  attack  bonding  such  as 

55  C  -  C,  C  -  H,  C  -  S  or  the  like  of  the  organic  film  so 
that  the  organic  material  is  changed  into  gasses 
such  as  CO2,  H20  or  SO2  and  these  gases  are 
discharged. 

4 
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In  this  process  of  selectively  removing  the 
laminated  or  rolled  one-side-metallized  films  in  part 
at  the  positions  of  the  end  surface  electrodes,  it  is 
possible  that  because  it  is  easier  for  oxygen  radi- 
cals  to  penetrate  each  metallized  film  at  the  non- 
metallized  side  thereof  where  a  very  small  gap  is 
left  after  lamination  or  rolling  than  at  the  metallized 
side,  the  corresponding  film  portion  is  removed  at 
a  higher  rate  so  that  the  end  surface  of  each  film  is 
tapered. 

The  mother  capacitor  body  5  shown  in  Fig.  1C 
is  in  an  ideal  state  wherein  aluminum  deposited 
layers  1a  are  embedded  in  the  end  surface  elec- 
trodes  6  formed  by  spraying.  This  illustration  repre- 
sents  a  film  capacitor  which  can  be  formed  in  such 
a  condition  that  the  thickness  of  the  aluminum 
deposited  layers  1a  is  sufficiently  large.  If  the  thick- 
ness  of  the  aluminum  layers  is  small,  it  is  very 
difficult  to  confirm  the  embedded  portions  of  the 
deposited  layers  1a  with  the  human  eyes,  as  illus- 
trated  in  Fig.  5.  In  this  case,  it  is  considered  that 
the  aluminum  deposited  layers  1a  are  pressed  on 
the  electrode-lead-out-end  surfaces  by  sprayed 
brass  particles  or  they  are  embedded  into  or  mixed 
in  the  sprayed  brass  layers  so  as  to  form  an 
eutectic.  In  the  example  shown  in  Fig.  5  in  section, 
the  thickness  of  the  films  is  2  urn,  the  thickness  of 
the  aluminum  deposited  layers  is  300  A,  and  the 
number  of  the  laminated  films  is  190. 

As  shown  in  Fig.  5,  irregularities  in  the 
electrode-lead-out-end  surface  are  different  from 
those  in  the  corresponding  surface  formed  by  the 
stagger-rolling  method  described  above  as  related 
conventional  art;  they  have  small  depths  within  a 
certain  range  and  exhibit  no  regularity;  and  they 
are  formed  over  the  whole  of  the  electrode-lead- 
out-end  surface.  At  the  electrode-lead-out-end  sur- 
face,  the  end  surface  of  each  film  is  undulated  in 
the  direction  perpendicular  to  the  paper  owing  to 
difference  in  film  removing  speed.  At  least  a  por- 
tion  of  the  electrode  on  each  film  to  be  in  contact 
with  the  end  surface  electrode  is  thereby  exposed. 
This  structure  of  the  electrodes  including  projection 
of  the  electrodes  from  the  end  surface  is  improved 
in  stability  in  terms  of  manufacture  and  it  enables  a 
reduction  in  the  size  of  the  resulting  film  capacitor. 
It  is  possible  to  control  the  depth  of  irregularities  by 
changing  adhesion  between  the  laminated  films 
before  the  selective  removal.  The  depth  of  ir- 
regularities  is  small  if  the  adhesiveness  between 
the  laminated  films  is  made  to  be  high  be  pressing 
the  latter,  or  it  is  large  if  the  adhesiveness  between 
the  films  is  low. 

The  strength  of  attachment  of  the  end  surface 
electrode  depends  upon  the  depth  of  irregularities; 
it  becomes  larger  if  the  depth  of  irregularities  is 
increased.  However,  it  is  sufficient  to  set  the  depth 
of  irregularities  to  at  most  0.1  mm  in  the  case  of 

design  of  a  small  film  capacitor.  Even  a  strength  of 
attachment  of  the  end  surface  electrode  when  the 
depth  of  irregularities  is  about  10  urn  is  sufficient. 
It  is  therefore  desirable  to  control  the  depth  of 

5  irregularities  on  the  basis  of  the  use  of  the  capaci- 
tor. 

As  described  above,  in  accordance  with  this 
embodiment,  the  end  surfaces  of  mother  capacitor 
body  5  which  are  flat  and  which  are  to  be  pro- 

io  cessed  for  connection  to  lead  out  electrodes  are 
brought  into  contact  with  oxygen  gas  plasma  in  the 
oxygen  plasma  atmosphere,  and  only  film  portions 
at  the  end  surfaces  having  a  width  smaller  than  the 
margin  width  4  are  selectively  removed,  thereby 

is  exposing  the  electrodes  1a  of  the  one-side-metal- 
lized  films  1  out  of  the  end  surfaces.  At  the  same 
time,  the  electrode-lead-out-end  surfaces  are 
formed  with  irregularities  over  90%  or  more  of  their 
areas  while  limiting  the  depth  of  irregularities  to  at 

20  most  0.2  mm.  It  is  thereby  possible  to  obtain  a 
suitable  electrical  contact  between  the  electrodes 
1a  and  the  end  surface  electrodes  6  as  well  as  a 
sufficient  strength  of  attachment  of  the  end  surface 
electrode  6.  The  film  capacitor  can  therefore  be 

25  reduced  in  size  and  improved  in  producibility  in 
terms  of  mass  production. 

Fig.  6  shows  comparison  between  a  rolled  film 
capacitor  in  accordance  with  this  embodiment  and 
a  rolled  film  capacitor  formed  of  PPS  films  pro- 

30  posed  by  Japanese  Laid-Open  Patent  Publication 
No.  58-24933  and  a  laminated  film  capacitor  pro- 
posed  by  Japanese  Laid-Open  Patent  Publication 
No.  59-37564  with  respect  to  the  relationship  be- 
tween  tan  S  and  the  thickness  of  films  of  these  film 

35  capacitors. 
As  can  be  understood  from  Fig.  6,  characteris- 

tics  of  the  film  capacitor  in  accordance  with  the 
present  invention  is  superior  than  those  of  the  film 
capacitors  manufactured  on  the  basis  of  the  con- 

40  ventional  art. 
Fig.  7  shows  the  relationship  between  tan  S  and 

the  film  removal  extent  of  the  film  capacitor  in 
accordance  with  this  embodiment. 

As  can  be  understood  from  Fig.  7,  it  is  possible 
45  to  obtain  suitable  capacitor  characteristics  by  re- 

moving  film  portions  between  the  original  end  sur- 
face  and  a  position  at  a  distance  of  5  urn  or  more 
therefrom.  The  removal  of  5  urn  film  portions  en- 
ables  desired  electrical  contact  but  it  is  not  enough 

50  to  form  sufficient  irregularities  in  the  electrode-lead- 
out-end  surface  and  to  ensure  a  sufficient  strength 
of  attachment  of  the  end  surface  electrode.  If  the 
removal  extent  is  limited  to  this  value,  it  is  neces- 
sary  to  reinforce  the  end  surface  electrode  with  a 

55  resin  or  the  like  fitted  from  outside. 

5 



9 EP  0  335  358  B1 10 

[Embodiment  2] 

A  second  embodiment  of  the  present  invention 
will  be  described  below. 

Fig.  8  shows  the  construction  of  an  oxygen 
plasma  processing  apparatus  in  accordance  with 
this  embodiment. 

This  apparatus  differs  from  the  apparatus 
shown  in  Fig.  4  in  that  a  grounded  metallic  mesh 
15  is  interposed  between  the  electrode  12  to  which 
a  high  frequency  voltage  is  applied  and  the  film 
capacitor  body  5. 

This  arrangement  ensures  that  oxygen  ions  are 
trapped  with  the  metallic  mesh  15  and  only  oxygen 
radicals  reach  the  film  capacitor  body  5  when  plas- 
ma  is  generated  between  the  electrode  12  and  the 
metallic  mesh  15  by  application  of  a  high  fre- 
quency  voltage  to  the  electrode  2,  thereby  reduc- 
ing  damage  to  the  film  capacitor  due  to  irradiation 
of  ions. 

First,  mother  capacitor  bodies  5  are  formed  in 
the  same  manner  as  that  described  with  respect  to 
the  first  embodiment.  Thereafter,  the  end  surfaces 
which  are  to  be  processed  for  connection  to  lead 
electrodes  are  selectively  removed  by  the  oxygen 
plasma  processing  apparatus  shown  in  Fig.  8  using 
oxygen  radicals  to  an  extent  smaller  than  the  mar- 
gin  width  4.  Only  portions  of  the  films  at  the  end 
surfaces  thereof  are  thereby  removed  selectively. 
At  this  time,  the  electrodes  1a  of  the  one-side- 
metallized  films  1  are  exposed  out  of  the  end 
surfaces  so  that  electrode-lead-out-end  surfaces 
are  formed  with  irregularities  or  are  irregularly 
roughened  continuously  over  90%  or  more  of  their 
areas  while  limiting  the  depth  of  irregularities  in  the 
end  surfaces  to  at  most  0.2  mm.  Thereafter,  brass 
is  sprayed  on  the  end  surfaces  to  form  the  end 
surface  electrodes,  and  each  mother  capacitor 
body  is  cut  in  the  direction  perpendicular  to  the 
direction  in  which  the  margin  sections  extend, 
thereby  obtaining  unit  capacitor  bodies. 

In  accordance  with  this  embodiment,  only  the 
end  surface  portions  of  the  films  are  selectively 
removed  by  using  oxygen  radicals  so  that  the 
electrodes  1a  are  exposed  out  of  the  end  surfaces 
and  that  the  electrode-lead-out-end  surfaces  are 
formed  with  irregularities  over  90%  or  more  of  their 
areas  while  limiting  the  depth  of  irregularities  in  the 
end  surfaces  to  at  most  0.2  mm,  thereby  obtaining 
suitable  electrical  contact  between  the  electrodes 
1a  and  the  end  surface  electrodes  6  as  well  as  a 
sufficient  strength  of  attachment  of  the  end  surface 
electrode  6.  Moreover,  the  resulting  film  capacitor 
has  improved  characteristics  because  it  is  free 
from  any  considerable  damage  caused  by  ions. 

Fig.  6  shows  characteristics  of  film  capacitors 
manufactured  in  accordance  with  this  and  first  em- 
bodiments  with  respect  to  the  relationship  between 

the  thickness  and  tan  8. 
As  can  be  understood  from  Fig.  6,  the  film 

capacitor  in  accordance  with  this  embodiment  is 
superior  than  that  in  accordance  with  the  first  em- 

5  bodiment.  It  is  considered  that  since  etching  is 
effected  by  using  oxygen  radicals  alone  in  this 
embodiment,  the  capacitor  of  this  embodiment  is 
not  damaged  by  ions  as  in  the  case  of  the  first 
embodiment. 

10 
[Third  Embodiment] 

A  third  embodiment  of  the  present  invention 
will  be  described  below. 

is  Figs.  9A  to  9C  show  essential  steps  of  a  pro- 
cess  of  manufacturing  a  laminated  film  capacitor  in 
accordance  with  this  embodiment. 

A  reference  character  16  in  these  figures  de- 
notes  two-side-metallized  films  each  formed  of  a 

20  wide  PPS  film  and  having  a  plurality  of  capacitor 
bodies.  Each  film  is  metallized  in  such  a  manner 
that  two  groups  of  pairs  of  adjacent  margin  sec- 
tions  4  of  two  aluminum  deposited  layers  respec- 
tively  formed  as  electrodes  16a  on  opposite  sides 

25  of  each  metallized  film  16  are  shifted  from  each 
other  to  an  extent  corresponding  to  1/2  of  the 
distance  between  the  pairs  of  adjacent  margin  sec- 
tions  4.  A  reference  character  17  denotes  wide 
PPS  films  laminated  together  with  the  films  16. 

30  This  embodiment  differs  from  the  first  and  sec- 
ond  embodiments  in  that  the  wide  two-side-metal- 
lized  films  16  and  the  films  17  are  rolled  up  or 
laminated  while  being  alternately  superposed  on 
each  other. 

35  In  this  embodiment,  the  wide  two-side-metal- 
lized  films  16  and  the  wide  films  17  are  first  al- 
ternately  superposed  on  each  other  and  are  rolled 
up  or  laminated.  A  roll  or  lamination  thereby  ob- 
tained  is  cut  at  the  centers  of  the  pairs  of  adjacent 

40  margin  sections  or  electrode-lead-out  surfaces  4, 
thereby  forming  mother  capacitor  bodies  5  each 
corresponding  to  the  element  shown  in  Fig.  9A. 
Then,  the  electrode-lead-out-end  surfaces  of  each 
mother  capacitor  body  5  are  brought  into  contact 

45  with  a  gas  which  contains  about  5%  concentration 
of  ozone  gas.  Portions  of  the  films  at  the  electrode- 
lead-out-end  sides  having  a  width  smaller  than  the 
margin  width  4  are  thereby  removed  selectively,  as 
shown  in  Fig.  9B,  so  that  the  electrodes  16a  of  the 

50  two-side-metallized  films  16  are  exposed  out  of  the 
end  surfaces,  and  that  the  electrode-lead-out-end 
surfaces  are  formed  with  irregularities  or  are 
roughened  irregularly  over  90%  or  more  of  their 
areas  while  limiting  the  depth  of  irregularities  in  the 

55  end  surfaces  to  at  most  0.2  mm.  Thereafter,  as 
shown  in  Fig.  9C,  brass  is  sprayed  on  the  end 
surfaces  to  form  the  end  surface  electrodes  6,  and 
the  mother  capacitor  body  5  is  cut  in  the  direction 

6 
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perpendicular  to  the  direction  in  which  blank  sec- 
tions  3  extend,  thereby  obtaining  unit  capacitor 
bodies. 

In  accordance  with  this  embodiment,  the 
electrode-lead-out-end  surfaces  of  the  mother  ca- 
pacitor  body  5  are  selectively  removed  by  being 
brought  into  contact  with  ozone  gas  so  that  the 
electrodes  16a  of  the  two-side-metallized  films  16 
are  exposed  out  of  the  end  surfaces  and  that  the 
electrode-lead-out-end  surfaces  are  formed  with  ir- 
regularities  over  90%  or  more  of  their  areas  while 
limiting  the  depth  of  irregularities  to  at  most  0.2 
mm,  thereby  obtaining  suitable  electrical  contact 
between  the  electrodes  16a  and  the  end  surface 
electrodes  6  as  well  as  a  sufficient  strength  of 
attachment  of  the  end  surface  electrodes  6  when 
the  end  surface  electrodes  6  are  formed. 

This  embodiment  enables  film  portions  to  be 
selectively  removed  under  atmospheric  pressure, 
which  effect  cannot  be  attained  by  the  first  and 
second  embodiments.  The  method  in  accordance 
this  embodiment  is  thus  improved  in  productivity, 
but  in  practice  it  necessitates  a  devised  gas  blow- 
ing  system  capable  of  uniformly  removing  end 
surfaces  portions  of  the  films. 

[Embodiment  4] 

A  laminated  film  capacitor  manufacture  process 
which  represents  a  fourth  embodiment  of  the 
present  invention  will  be  described  below. 

Figs.  10A  to  10C  show  part  of  a  process  of  this 
embodiment.  A  reference  character  18  in  these 
figures  denotes  one-side-metallized  films  each 
formed  of  a  wide  PPS  film  and  having  a  plurality  of 
capacitor  bodies.  A  dielectric  18b  which  is  poly- 
phenylene  oxide  (PPO)  is  applied  to  the  metallized 
side  of  each  of  the  wide  one-side  metallized  films 
18  over  the  entire  area  thereof  without  forming  any 
pattern. 

The  wide  one-side-metallized  films  18  to  which 
the  dielectric  18b  has  been  applied  are  first  rolled 
up  or  laminated  in  such  a  manner  that  two  groups 
of  pairs  of  adjacent  margin  sections  4  formed  in 
adjacent  two  of  the  one-side-metallized  films  18  are 
shifted  from  each  other  to  an  extent  corresponding 
to  1/2  of  the  distance  between  the  pairs  of  adjacent 
margin  sections  4.  A  roll  or  lamination  thereby 
obtained  is  cut  at  the  centers  of  the  pairs  of  adja- 
cent  margin  sections  or  electrode-lead-out  surfaces 
4,  thereby  forming  mother  capacitor  bodies  5  each 
corresponding  to  the  element  shown  in  Fig.  10A. 
Then,  the  electrode-lead-out-end  surfaces  of  each 
mother  capacitor  body  5  are  brought  into  contact 
with  oxygen  radicals  generated  by  the  oxygen 
plasma  processing  apparatus  shown  in  Fig.  4, 
thereby  selectively  removing  portions  of  the  films 
and  the  layers  of  dielectric  18b  at  the  electrode- 

lead-out-end  sides  having  a  width  smaller  than  the 
margin  width  4,  as  shown  in  Fig.  10B.  Thereafter, 
brass  is  sprayed  on  the  end  surfaces  to  form  the 
end  surface  electrodes  6,  as  shown  in  Fig.  10C, 

5  and  the  mother  capacitor  body  5  is  cut  in  the 
direction  perpendicular  to  the  direction  in  which 
blank  sections  3  extend,  thereby  obtaining  unit 
capacitor  bodies. 

In  accordance  with  this  embodiment,  portions 
io  of  the  films  18  and  the  dielectric  layers  18b  at  the 

elecrode-lead-out-end  surfaces  of  the  mother  ca- 
pacitor  body  5  are  selectively  removed  by  being 
brought  into  contact  with  oxygen  radicals  so  that 
electrodes  18a  of  the  metallized  films  18  are  ex- 

15  posed  out  of  the  end  surfaces  and  that  the 
electrode-lead-out-end  surfaces  are  formed  with  ir- 
regularities  over  90%  or  more  of  their  areas  while 
limiting  the  depth  of  irregularities  in  the  end  sur- 
faces  to  at  most  0.2  mm,  thereby  obtaining  suitable 

20  electrical  contact  between  the  electrodes  18a  and 
the  end  surface  electrodes  6  as  well  as  a  sufficient 
strength  of  attachment  of  the  end  surface  elec- 
trodes  6  when  the  end  surface  electrodes  6  are 
formed. 

25  Conventionally,  one-side-metallized  films  to 
which  a  dielectric  is  applied  and  which  are  lami- 
nated  to  manufacture  film  capacitors  are  films  on 
which  dielectric  patterns  are  formed  in  such  a 
manner  that  no  dielectric  is  applied  to  portions  of 

30  electrodes  which  are  to  be  brought  into  contact 
with  end  surface  electrodes.  This  embodiment 
eliminates  the  need  for  such  patterns  and  is  there- 
fore  practical  and  improved  in  producibility  in  terms 
of  mass  production. 

35 
[Embodiment  5] 

A  laminated  film  capacitor  manufacture  process 
which  represents  a  fifth  embodiment  of  the  present 

40  invention  will  be  described  below. 
Figs.  11A  to  1  1  C  show  part  of  a  process  of  this 

embodiment.  A  reference  character  20  in  these 
figures  denotes  two-side-metallized  films  each 
formed  of  a  wide  PPS  film  and  having  a  plurality  of 

45  capacitor  bodies.  Each  film  is  metallized  in  such  a 
manner  that  two  groups  of  pairs  of  adjacent  margin 
sections  4  of  two  aluminium  deposited  layers  re- 
spectively  formed  as  electrodes  20a  on  opposite 
sides  of  each  metallized  film  20  are  shifted  from 

50  each  other  to  an  extent  corresponding  to  1/2  of  the 
distance  between  the  pairs  of  adjacent  margin  sec- 
tions  4.  A  dielectric  20b  which  is  PPO  is  applied  to 
both  surfaces  of  each  two-side-metallized  film  20 
without  forming  any  pattern. 

55  First,  the  wide  two-side-metallized  films  20  to 
which  the  dielectric  20b  is  applied  over  their  both 
surfaces  are  rolled  up  or  laminated  in  such  a  man- 
ner  that,  as  shown  in  Figs.  11A  to  11B,  blank 

7 
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sections  3  on  upper  or  lower  sides  of  the  films  are 
aligned  with  each  other.  A  roll  or  lamination  thereby 
obtained  is  cut  at  the  centers  of  the  pairs  of  adja- 
cent  margin  sections  or  electrode-lead-out  surfaces 
4,  thereby  forming  mother  capacitor  bodies  5  each 
corresponding  to  the  element  shown  in  Fig.  11  A. 
Then,  the  electrode-lead-out-end  surfaces  of  each 
mother  capacitor  body  5  are  brought  into  contact 
with  a  plasma  containing  a  fluorine  gas  such  as 
SFG  or  CFG  gas.  Portions  of  the  films  and  the 
dielectric  layers  20b  at  the  electrode-lead-out-end 
sides  having  a  width  smaller  than  the  margin  width 
4  are  thereby  removed  selectively,  as  shown  in  Fig. 
11B.  Thereafter,  as  shown  in  Fig.  11C,  brass  is 
sprayed  on  the  end  surfaces  to  form  the  end 
surface  electrodes  6,  and  the  mother  capacitor 
body  5  is  cut  in  the  direction  perpendicular  to  the 
direct  in  which  blank  sections  3  extend,  thereby 
obtaining  unit  capacitor  bodies. 

In  accordance  with  this  embodiment,  the 
electrode-lead-out-end  surfaces  of  the  mother  ca- 
pacitor  body  5  are  selectively  removed  by  being 
brought  into  contact  with  a  plasma  containing  a 
fluorine  gas  so  that  the  electrodes  20a  of  the  two- 
side-metallized  films  20  are  exposed  out  of  the  end 
surfaces  and  that  the  electrode-lead-out-end  sur- 
faces  are  formed  with  irregularities  over  90%  or 
more  of  their  areas  while  limiting  the  depth  of 
irregularities  to  at  most  0.2  mm,  thereby  obtaining 
suitable  electrical  contact  between  the  electrodes 
20a  and  the  end  surface  electrodes  6  as  well  as  a 
sufficient  strength  of  attachment  of  the  end  surface 
electrodes  6  when  the  end  surface  electrodes  6  are 
formed. 

In  the  process  of  selectively  removing  the  di- 
electric  and  the  films  in  accordance  with  the 
present  invention,  no  oxygen  gas  is  used.  There- 
fore  there  is  no  risk  of  oxidation.  In  this  respect, 
this  embodiment  differs  from  the  first  to  third  em- 
bodiments.  However,  it  is  desirable  to  carefully 
select  the  method  of  this  embodiment  in  consider- 
ation  of  the  use  of  the  capacitor  because  the  pro- 
cessing  speed  is  lower  than  that  in  a  case  where 
oxygen  gas  is  used. 

[Embodiment  6] 

A  rolled  film  capacitor  manufacture  process 
which  represents  a  sixth  embodiment  of  the 
present  invention  will  be  described  below. 

Fig.  12  shows  part  of  a  process  of  this  embodi- 
ment.  A  reference  numberal  1  in  Fig.  12  denotes 
one-side-metallized  films  each  formed  of  a  wide 
PPS  film  and  having  a  plurality  of  capacitor  bodies. 
Each  one-side  metallized  film  1  is  the  same  as  that 
used  in  the  first  and  second  embodiments. 

First,  the  wide  one-side-metallized  films  1  are 
rolled  up  or  laminated  in  such  a  manner  that,  as 

shown  in  Fig.  12,  two  groups  of  pairs  of  adjacent 
margin  sections  4  formed  in  adjacent  two  of  the 
one-side-metallized  films  1  are  shifted  from  each 
other  to  an  extent  corresponding  to  1/2  of  the 

5  distance  between  the  pairs  of  adjacent  margin  sec- 
tions  4.  A  roll  thereby  obtained  is  cut  at  the  centers 
of  the  pairs  of  adjacent  margin  sections  or 
electrode-lead-out  surfaces  4  to  form  unit  capacitor 
bodies.  The  electrode-lead-out-end  surfaces  of 

io  each  unit  capacitor  body  are  brought  into  contact 
with  hydrogen  gas  plasma  generated  by  the  ap- 
paratus  shown  in  Fig.  4,  thereby  selectively  remov- 
ing  portions  of  the  films  at  the  electrode-lead-out- 
end  sides  having  a  width  smaller  than  the  margin 

is  width  4.  Thereafter,  brass  is  sprayed  on  the  end 
surfaces  to  form  the  end  surface  electrodes  6, 
thereby  obtaining  a  rolled  film  capacitor  body. 

In  accordance  with  this  embodiment,  the  flat 
electrode-lead-out-end  surfaces  of  a  rolled  film  ca- 

20  pacitor  are  selectively  removed  by  being  brought 
into  contact  with  hydrogen  gas  plasma  so  that 
electrodes  1a  of  the  metallized  films  1  are  exposed 
out  of  the  end  surfaces  and  that  the  electrode-lead- 
out-end  surfaces  are  formed  with  irregularities  over 

25  90%  or  more  of  their  areas  while  limiting  the  depth 
of  irregularities  in  the  end  surfaces  to  at  most  0.2 
mm,  thereby  obtaining  suitable  electrical  contact 
between  the  electrodes  1  a  and  the  end  surface 
electrodes  6  as  well  as  a  sufficient  strength  of 

30  attachment  of  the  end  surface  electrodes  6  when 
the  end  surface  electdrodes  6  are  formed.  In  this 
embodiment,  wide  films  for  film  capacitors  can  be 
rolled  up  before  they  are  cut  and  divided  into  unit 
capacitor  bodies,  thereby  enabling  mass  produc- 

35  tion  of  rolled  film  capacitors  with  improved  pro- 
ductivity. 

This  embodiment  is  free  from  a  risk  of  oxidiz- 
ing  the  electrodes  because  no  oxygen  gas  is  used 
in  the  process  of  selectively  removing  the 

40  electrode-lead-out-end  surfaces  as  in  the  case  of 
the  third  embodiment,  but  it  is  desirable  to  care- 
fully  select  the  method  of  this  embodiment  in  con- 
sideration  of  the  use  of  the  capacitor  because  the 
processing  speed  is  lower  than  that  in  a  case 

45  where  oxygen  gas  is  used. 

[Embodiment  7] 

A  rolled  film  capacitor  manufacture  process 
50  which  represents  a  senventh  embodiment  of  the 

present  invention  will  be  described  below. 
Figs.  13  shows  part  of  a  process  of  this  em- 

bodiment.  A  reference  numeral  16  in  Fig.  13  de- 
notes  a  two-side-metallized  film  formed  of  a  wide 

55  PPS  film  and  having  a  plurality  of  capacitor  bodies. 
This  film  is  metallized  in  such  a  manner  that  two 
groups  of  pairs  of  adjacent  margin  sections  4  of 
two  metallic  layers  formed  on  opposite  sides  of  the 

8 
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metallized  film  16  are  shifted  from  each  other  to  an 
extent  corresponding  to  1/2  of  the  distance  be- 
tween  the  pairs  of  adjacent  margin  sections  4. 
Another  wide  PPS  film  17  is  laminated  together 
with  the  film  16.  These  films  are  the  same  as  those 
used  in  the  third  embodiment. 

First,  the  wide  two-side-metallized  film  16  and 
the  film  17  are  superposed  and  rolled  up,  as  shown 
in  Fig.  13.  A  roll  thereby  obtained  is  cut  at  the 
centers  of  the  pairs  of  adjacent  margin  sections  4 
to  form  unit  capacitor  bodies.  Then,  the  electrode- 
lead-out-end  surfaces  of  each  unit  capacitor  body 
are  brought  into  contact  with  oxygen  radicals  gen- 
erated  by  the  oxygen  plasma  processing  apparatus 
shown  in  Fig.  4.  Portions  of  the  films  at  the 
electrode-lead-out-end  sides  having  a  width  smaller 
than  the  margin  width  4  are  thereby  removed  se- 
lectively.  Thereafter,  brass  is  sprayed  on  the  end 
surfaces  to  form  the  end  surface  electrodes  6, 
thereby  obtaining  rolled  capacitor  bodies. 

In  accordance  with  this  embodiment,  the 
electrode-lead-out-end  surfaces  of  the  rolled  film 
capacitor  body  are  selectively  removed  by  being 
brought  into  contact  with  oxygen  radicals  so  that 
the  electrodes  16a  are  exposed  out  of  the  end 
surfaces  and  that  the  electrode-lead-out-end  sur- 
faces  are  formed  with  irregularities  over  90%  or 
more  of  their  areas  while  limiting  the  depth  of 
irregularities  in  the  end  surfaces  to  at  most  0.2 
mm,  thereby  obtaining  suitable  electrical  contact 
between  the  electrodes  16a  and  the  end  surface 
electrodes  6  as  well  as  a  sufficient  strength  of 
attachment  of  the  end  surface  electrodes  6  when 
the  end  surface  electrodes  6  are  formed. 

In  this  embodiment,  wide  films  for  film  capaci- 
tors  can  be  rolled  up  before  they  are  cut  and 
divided  into  unit  capacitor  bodies.  It  is  therefore 
possible  to  mass-produce  rolled  film  capacitors 
with  improved  productivity. 

[Embodiment  8] 

A  rolled  film  capacitor  manufacture  process 
which  represents  an  eighth  embodiment  of  the 
present  invention  will  be  described  below. 

Fig.  14  shows  part  of  a  process  of  this  embodi- 
ment.  A  reference  number  18  in  Fig.  14  denotes 
one-side-metallized  films  each  formed  of  a  wide 
PPS  film,  and  having  a  plurality  of  capacitor  bod- 
ies.  A  dielectric  which  is  PPO  is  applied  to  the 
metallized  side  of  each  one-side-metallized  film  18 
to  form  a  layer  thereover.  The  thus-prepared  films 
are  the  same  as  those  used  in  the  fourth  embodi- 
ment. 

First,  two  wide  films  18  are  superposed  on 
each  other  and  rolled  up  in  such  a  manner  that,  as 
shown  in  Fig.  14,  two  groups  of  pairs  of  adjacent 
margin  sections  4  formed  in  the  two  films  are 

shifted  from  each  other  to  an  extent  corresponding 
to  1/2  of  the  distance  between  the  pairs  of  adjacent 
margin  sections  4.  A  roll  thereby  obtained  is  cut  at 
the  centers  of  the  pairs  of  adjacent  margin  sections 

5  4  to  form  unit  capacitor  bodies.  Then,  the 
electrode-lead-out-end  surfaces  of  each  unit  ca- 
pacitor  body  are  brought  into  contact  with  oxygen 
radicals  generated  by  the  apparatus  shown  in  Fig. 
4,  thereby  selectively  removing  portions  of  the 

io  films  at  the  electrode-lead-out-end  sides  having  a 
width  smaller  than  the  margin  width  4.  Thereafter, 
brass  is  sprayed  on  the  end  surfaces  to  form  the 
end  surface  electrodes  6,  thereby  obtaining  rolled 
capacitor  bodies. 

is  In  accordance  with  this  embodiment,  the 
electrode-lead-out-end  surfaces  of  the  rolled  film 
capacitor  body  are  selectively  removed  by  being 
brought  into  contact  with  oxygen  radicals  so  that 
electrodes  18a  of  the  metallized  films  18  are  ex- 

20  posed  out  of  the  end  surfaces  and  that  the 
electrode-lead-out-end  surfaces  are  formed  with  ir- 
regularities  over  90%  or  more  of  their  areas  while 
limiting  the  depth  of  irregularities  in  the  end  sur- 
faces  to  at  most  0.2  mm,  thereby  obtaining  suitable 

25  electrical  contact  between  the  electrodes  18a  and 
the  end  surface  electrodes  6  as  well  as  a  sufficient 
strength  of  attachment  of  the  end  surface  elec- 
trodes  6  when  the  end  surface  electrodes  6  are 
formed. 

30  In  this  embodiment,  wide  films  for  film  capaci- 
tors  can  be  rolled  up  before  they  are  cut  and 
divided  into  unit  capacitor  bodies.  It  is  therefore 
possible  to  mass-produce  rolled  film  capacitors 
with  improved  productivity. 

35 
[Embodiment  9] 

A  rolled  film  capacitor  manufacture  process 
which  represents  a  ninth  embodiment  of  the 

40  present  invention  will  be  describee  below. 
Fig.  15  shows  part  of  a  process  of  this  embodi- 

ment.  A  reference  numeral  20  in  Fig.  15  denotes  a 
two-side-metallized  film  formed  of  a  wide  PPS  film 
and  having  a  plurality  of  capacitor  bodies.  This  film 

45  is  metallized  in  such  a  manner  that  two  groups  of 
pairs  of  adjacent  margin  sections  4  of  two  metallic 
layers  respectively  formed  on  opposite  sides  of  the 
metallized  film  20  are  shifted  from  each  other  to  an 
extent  corresponding  to  1/2  of  the  distance  be- 

50  tween  the  pairs  of  adjacent  margin  sections  4.  A 
dielectric  which  is  PPO  is  applied  to  both  surfaces 
of  the  two-side-metallized  film  20.  The  thus-pre- 
pared  film  is  the  same  as  that  used  in  the  fourth 
embodiment. 

55  First,  the  film  20  is  rolled,  as  shown  in  Fig.  15. 
A  roll  thereby  obtained  is  cut  at  the  centers  of  the 
pairs  of  adjacent  margin  sections  4,  thereby  for- 
ming  unit  capacitor  bodies.  Next,  the  electrode- 
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lead-out-end  surfaces  of  each  unit  capacitor  body  5 
are  brought  into  contact  with  oxygen  radicals  gen- 
erated  by  the  oxygen  plasma  processing  apparatus 
shown  in  Fig.  4.  Portions  of  the  film  and  the  dielec- 
tric  layers  20b  at  the  electrode-lead-out-end  sides 
having  a  width  smaller  than  the  margin  width  4  are 
thereby  removed  selectively.  Thereafter,  brass  is 
sprayed  on  the  end  surfaces  to  form  the  end 
surface  electrodes,  thereby  obtaining  rolled  film 
capacitor  bodies. 

In  accordance  with  this  embodiment,  the 
electrode-lead-out-end  surfaces  of  the  rolled  film 
capacitor  body  are  selectively  removed  by  being 
brought  into  contact  with  oxygen  radicals  so  that 
the  electrodes  20a  are  exposed  out  of  the  end 
surfaces  and  that  the  electrode-lead-out-end  sur- 
faces  are  formed  with  irregularities  over  90%  or 
more  of  their  areas  while  limiting  the  depth  of 
irregularities  to  at  most  0.2  mm,  thereby  obtaining 
suitable  electrical  contact  between  the  electrodes 
20a  and  the  end  surface  electrodes  6  as  well  as  a 
sufficient  strength  of  attachment  of  the  end  surface 
electrodes  6  when  the  end  surface  electrodes  6  are 
formed.  In  this  embodiment,  wide  films  for  film 
capacitors  can  be  rolled  up  before  they  are  cut  and 
divided  into  unit  capacitor  bodies.  It  is  therefore 
possible  to  mass-produce  rolled  film  capacitors 
with  improved  productivity. 

[Embodiment  10] 

Fig.  16  shows  a  cross  section  of  a  laminated 
film  capacitor  which  represents  a  tenth  embodi- 
ment  of  the  present  invention. 

A  capacitor  body  shown  in  Fig.  16  has  one- 
side-metallized  films  16  formed  of  PPS  films,  alu- 
minum  deposited  layers  1a  which  serve  as  elec- 
trodes,  blank  sections  3,  margin  sections  defined 
by  margin  width  4,  and  end  surface  electrodes  6. 
The  structure  of  this  capacitor  body  is  similar  to 
that  shown  in  Fig.  1.  The  difference  between  this 
capacitor  body  and  the  capacitor  body  shown  in 
Fig.  1  resides  in  that  an  aluminum  contact  layer  7 
having  a  width  of  3  urn  formed  by  low-temperature 
sputtering  is  formed  between  each  electrode-lead- 
out-end  surface  and  brass  conductive  layer  formed 
by  spraying. 

A  laminated  film  capacitor  having  this  structure 
is  manufactured  by  a  process  described  below. 

A  unit  capacitor  body  5  is  formed  in  the  same 
manner  as  the  first  embodiment.  The  electrode- 
lead-out-end  surfaces  of  the  unit  capacitor  body  5 
are  brought  into  contact  with  oxygen  radicals  by 
the  oxygen  plasma  processing  apparatus  used  in 
the  second  embodiment,  thereby  selectively  re- 
moving  end  surfaces  portions  of  the  films  having  a 
width  smaller  than  the  margin  width  4.  The  elec- 
trodes  1a  of  the  one-side-metallized  films  1  are 

thereby  exposed  in  such  a  manner  that  the 
electrode-lead-out-end  surfaces  are  formed  with  ir- 
regularities  over  90%  or  more  of  their  areas  while 
limiting  the  depth  of  irregularities  to  at  most  0.2 

5  mm.  This  step  is  the  same  as  that  described  above 
with  respect  to  the  second  embodiment.  In  this 
embodiment,  additional  processing  is  performed; 
that  is  contact  layers  having  a  thickness  of  3  urn 
are  formed  by  low-temperature  sputtering  on  the 

io  end  surfaces  where  the  electrodes  1a  of  the  one- 
side-metallized  films  1  are  exposed.  Thereafter, 
brass  is  sprayed  to  form  the  end  surface  elec- 
trodes  6. 

Thus,  the  aluminum  contact  layers  having  a 
is  thickness  of  3  urn  are  formed  by  low-temperature 

sputtering  between  the  end  surfaces  at  which  film 
portions  have  been  chemically  removed  selectively 
by  oxygen  plasma  processing  and  the  conductive 
layers  8  formed  from  brass  by  spraying,  thereby 

20  further  improving  the  tan  S  characteristics  of  the 
film  capacitor. 

Fig.  17  shows  the  comparison  between  the 
second  and  tenth  embodiments  with  respect  to  the 
relationship  between  the  thickness  and  tan  S  of  the 

25  film  capacitors  manufactured  in  accordance  with 
these  embodiments. 

In  the  first  to  tenth  embodiments,  the  end  sur- 
face  electrodes  are  formed  by  brass  spraying. 
However,  the  end  surface  electrodes  may  be 

30  formed  by  spraying  a  different  metal  or  solid  solu- 
tion  which  forms  an  eutectic  with  aluminum.  In- 
stead,  the  end  surface  electrodes  may  be  formed 
by  applying  a  conductive  coating,  by  hot  dipping 
with  a  metal  having  a  low  melting  point  lower  than 

35  the  heat  resistance  point  of  the  film  capacitor,  or  by 
a  vacuum  plating  process  such  as  low-temperature 
sputtering  or  vacuum  evaporation.  In  the  tenth  em- 
bodiment,  the  contact  layer  between  each 
electrode-lead-out-end  surface  and  the  conductive 

40  layer  formed  by  brass  spraying  is  formed  from 
aluminum  by  low-temperature  sputtering.  However, 
the  contact  layer  may  be  formed  from  a  metal 
different  from  aluminum  or  solid  solution  capable  of 
forming  an  eutectic  with  brass,  by  low-temperature 

45  sputtering  or  by  vacuum  plating  process  such  as 
vacuum  evaporation. 

In  the  first  to  tenth  embodiments,  PPS  films  are 
used  to  form  capacitor  bodies.  Instead,  polyethyl- 
ene  terephthalate  or  polypropylene  may  be  used. 

50  Also,  polycarbonate  may  be  used  instead  of  PPO 
used  as  a  dielectric  applied  as  coating  to  the 
metallized  films  in  the  fourth,  fifth,  seventh  and 
eighth  embodiments. 

For  selective  removal  of  the  electrode-lead-out- 
55  end  surfaces  based  on  chemical  means,  one  of 

methods  of  using  oxygen  plasma,  a  method  of 
using  oxygen  radicals  extracted  from  oxygen  plas- 
ma,  a  method  of  using  ozone,  a  method  of  using 
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fluorine  gas  plasma  and  a  method  of  hydrogen  gas 
plasma  may  be  adopted  for  each  of  first  to  fourth 
embodiments.  In  first,  second,  seventh  to  tenth 
embodiments,  at  least  one  of  CF+,  SFG  and  N20 
may  be  added  to  the  oxygen  gas  in  order  to 
increase  the  dielectric  removing  speed.  With  re- 
spect  to  the  third  embodiment,  it  is  possible  to 
increase  the  dielectric  removing  speed  by  adding  a 
small  quantity  of  N20  to  the  ozone  gas  or  by 
irradiation  with  ultraviolet  rays. 

The  margin  sections  4  of  the  film  capacitor 
bodies  5  of  the  first  to  tenth  embodiments  may  be 
alternately  disposed  at  one  of  the  opposite  ends, 
for  example,  as  shown  in  Figs.  22. 

In  accordance  with  the  present  invention,  as 
described  above,  the  end  surfaces  of  a  film  capaci- 
tor  body  which  are  flat  and  which  are  to  be  pro- 
cessed  for  connection  to  lead  electrodes  are 
brought  into  contact  with  a  gas  having  at  least  a 
component  reactive  with  an  organic  material  which 
forms  dielectric  films  of  the  film  capacitor  body, 
and  the  dielectric  films  at  the  electrode-lead-out- 
end  sides  are  thereby  chemically  removed  selec- 
tively  so  that  metallic  layer  electrodes  are  exposed 
out  of  the  end  surfaces  and  that  the  electrode-lead- 
out-end  surfaces  are  formed  with  irregularities  over 
90%  or  more  of  their  areas  while  limiting  the  depth 
of  irregularities  to  at  most  0.2  mm,  thereby  obtain- 
ing  suitable  electrical  contact  between  the  metallic 
layer  electrodes  and  the  end  surface  electrodes  as 
well  as  sufficient  strenth  of  attachement  of  the  end 
surface  electrodes.  Thereby  at  least  a  portion  of 
the  end  surface  electrodes  6  is  fitted  between  edge 
portions  of  said  electrodes  1a  protruding  beyond 
the  end  surfaces  of  said  dielectric  film  (1)  at  the 
electrode-lead-out-end  sides  preferably  by  a  dis- 
tance  of  5  mm  or  more.  Thus,  the  present  invention 
enables  laminated  or  rolled  film  capacitors  having 
improved  characteristics  to  be  massproduced  with 
improved  productivity. 

Claims 

1.  A  film  capacitor  comprising:  a  plurality  of  elec- 
trodes  (1a);  a  plurality  of  dielectric  films  (1) 
formed  from  an  organic  material  and  inter- 
posed  between  said  electrodes  (1a);  and  end 
surface  electrodes  (6)  disposed  at  opposite 
electrode-lead-out-end  sides,  to  which  end  sur- 
face  electrodes  (6)  said  electrodes  (1a)  are 
alternately  connected;  characterized  in  that  the 
electrode-lead-out-end  side  edges  of  adjacent 
dielectric  films  (1)  have  different  distances  to 
respective  edges  of  said  electrodes  (1a)  which 
are  flush  with  each  other. 

electrodes  (6)  is  fitted  between  edge  portions 
of  said  electrodes  (1a)  protruding  beyond  the 
end  surfaces  of  said  dielectric  film  (1)  at  the 
electrode-lead-out-end  sides  by  a  distance  of  5 

5  mm  or  more. 

3.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  1  comprising:  the  steps  of 
layering  or  rolling  up  a  plurality  of  electrodes 

io  (1a)  and  a  plurality  of  dielectric  films  (1) 
formed  from  an  organic  material  and  inter- 
posed  between  said  electrodes  (1a);  cutting 
said  layered  or  rolled-up  electrodes  (1a)  and 
films  (1)  to  form  a  lamination  or  roll;  removing 

is  portions  of  said  dielectric  films  (1)  at  electrode- 
lead-out-end  sides  of  said  roll  or  lamination 
where  edges  of  said  dielectric  film  are  flush 
with  those  of  said  electrodes  by  bringing  sur- 
faces  of  said  roll  or  lamination  at  the  electrode- 

20  lead-out-end  sides  in  contact  with  a  gas  having 
at  least  a  component  reactive  with  said  organic 
material;  and  forming  end-surface  electrodes 
(6)  at  the  electrode-lead-out-end  sides,  char- 
acterized  in  that  said  removing  is  controlled,  so 

25  that  the  electrode-lead-out-end  side  edges  of 
adjacent  dielectric  films  (1)  have  different  dis- 
tances  to  respective  edges  of  said  electrodes 
(1a)  which  are  flush  with  each  other. 

30  4.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  3,  wherein  portions  of  said 
dielectric  film  (1)  at  the  electrode-lead-out-end 
sides  are  selectively  removed  by  a  plasma 
containing  at  least  oxygen. 

35 
5.  A  method  of  manufacturing  a  film  capacitor 

according  to  claim  3,  wherein  portions  of  said 
dielectric  film  (1)  at  the  electrode-lead-out-end 
sides  are  selectively  removed  by  a  plasma  of  a 

40  gas  which  contains  oxygen  and  to  which  at 
least  one  of  CF+,  SFG  and  N20  is  added. 

6.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  3,  wherein  portions  of  said 

45  dielectric  film  (1)  at  the  electrode-lead-out-end 
sides  are  selectively  removed  by  oxygen  radi- 
cals  extracted  from  a  plasma  containing  at 
least  oxygen. 

50  7.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  3,  wherein  portions  of  said 
dielectric  film  (1)  at  the  electrode-lead-out-end 
sides  are  selectively  removed  by  a  gas  con- 
taining  at  least  ozone. 

55 
8.  A  method  of  manufacturing  a  film  capacitor 

2.  A  film  capacitor  according  to  claim  1  ,  wherein  according  to  claim  3,  wherein  portions  of  said 
at  least  a  portion  of  each  of  said  end  surface  dielectric  film  (1)  at  the  electrode-lead-out-end 
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sides  are  selectively  removed  by  a  gas  formed 
by  adding  N20  to  a  gas  containing  at  least 
ozone. 

9.  A  method  of  manufacturing  a  film  capacitor 
according  to  either  one  of  claims  7  and  8, 
wherein  portions  of  said  dielectric  film  (1)  at 
the  electrode-lead-out-end  sides  are  irradiated 
with  ultraviolet  rays  when  selectively  removed. 

10.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  3,  wherein  portions  of  said 
dielectric  film  (1)  at  the  electrode-lead-out-end 
sides  are  selectively  removed  by  a  gas  plasma 
containing  at  least  fluorine  or  hydrogen. 

11.  A  method  of  manufacturing  a  film  capacitor 
according  to  any  of  claims  3  to  10,  wherein 
said  lamination  or  roll  is  prepared  by  rolling  up 
or  layering  a  wide  one-side-metallized  film  (1) 
having  a  plurality  of  capacitor  bodies,  and  by 
cutting  a  roll  or  lamination  obtained  by  the 
preceding  step  at  electrode-lead-out-end  sides. 

12.  A  method  of  manufacturing  a  film  capacitor 
according  to  any  of  claims  3  to  10,  wherein 
said  lamination  or  roll  is  prepared  by  rolling  up 
or  layering  a  wide  two-side-metallized  film  (16) 
having  a  plurality  of  capacitor  bodies  together 
with  a  wide  doubling  film  (17)  while  super- 
posing  said  films  (16)  one  on  the  other,  and  by 
cutting  a  roll  or  lamination  obtained  by  the 
preceding  step  at  electrode-lead-out-end  sides. 

13.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  11,  wherein  a  dielectric 
layer  (18b)  from  an  organic  material  is  formed 
on  the  metallized  side  of  said  wide  one-side- 
metallized  film  (18)  having  a  plurality  of  capaci- 
tor  bodies. 

14.  A  method  of  manufacturing  a  film  capacitor 
according  to  claim  12,  wherein  dielectric  layers 
(20b)  from  an  organic  material  are  formed  on 
both  sides  of  said  wide  two-side-metallized  film 
(20)  having  a  plurality  of  capacitor  bodies. 

15.  A  method  of  manufacturing  a  film  capacitor 
according  to  any  of  claims  3  to  10,  wherein 
said  roll  is  prepared  by  rolling  up  two  wide 
sheets  of  one-side-metallized  film  having  a  plu- 
rality  of  capacitor  bodies  while  superposing 
said  sheets  one  on  the  other,  and  by  cutting  a 
roll  obtained  by  the  preceding  step  at 
electrode-lead-out-end  sides. 

16.  A  method  of  manufacturing  a  rolled  film  ca- 
pacitor  according  to  any  of  claims  3  to  10, 

wherein  said  roll  is  prepared  by  rolling  up  a 
wide  two-side-metallized  film  having  a  plurality 
of  capacitor  bodies  together  with  a  wide  dou- 
bling  film  while  superposing  said  films  one  on 

5  the  other,  and  by  cutting  a  roll  obtained  by  the 
preceding  step  at  electrode-lead-out-end  sides. 

17.  A  method  of  manufacturing  a  film  capacitor 
according  to  any  of  claims  3  to  10,  wherein 

io  said  roll  is  prepared  by  applying  a  dielectric 
coating  formed  from  an  organic  material  to  the 
metallized  side  of  a  wide  one-side-metallized 
film  having  a  plurality  of  capacitor  bodies,  and 
by  rolling  up  two  sheets  of  said  one-side- 

15  metallized  film  to  which  said  dielectric  has 
been  applied  while  superposing  said  sheets 
one  on  the  other,  and  by  cutting  a  roll  obtained 
by  the  preceding  step  at  electrode-lead-out- 
end  sides. 

20 
18.  A  method  of  manufacturing  a  laminated  ca- 

pacitor  according  to  any  one  of  claims  3  to  17, 
wherein  each  of  said  end  surface  electrodes  is 
formed  of  a  contact  layer  formed  by  vacuum 

25  plating  process  and  a  conductive  layer  formed 
by  spraying. 

19.  An  apparatus  for  manufacturing  a  film  capaci- 
tor  from  a  lamination  or  roll  of  a  plurality  of 

30  electrodes  (1a)  and  at  least  one  dielectric  film 
(1)  formed  from  an  organic  material  and  inter- 
posed  between  said  electrodes,  particularly  for 
carrying  out  the  method  according  to  anyone 
of  Claims  3  to  18,  said  apparatus  removing 

35  portions  of  said  dielectric  film  at  electrode- 
lead-out-end  sides  of  said  roll  or  lamination 
where  edges  of  said  layered  dielectric  film  are 
flush  with  each  other,  by  bringing  surfaces  of 
said  roll  or  lamination  at  the  electrode-lead-out- 

40  end  sides  in  contact  with  a  gas  having  at  least 
a  component  reactive  with  said  organic  ma- 
terial,  characterized  by  means  for  controlling 
said  removing,  so  that  the  electrode-lead-out- 
end  side  edges  of  adjacent  dielectric  films  (1) 

45  have  different  distances  to  respective  edges  of 
said  electrodes  (1a)  which  are  flush  with  each 
other. 

Patentanspruche 
50 

1.  Folienkondensator,  umfassend:  eine  Vielzahl 
Elektroden  (1a);  eine  Vielzahl  dielektrischer  Fo- 
lien  (1),  hergestellt  aus  einem  organischen 
Werkstoff  und  zwischen  den  Elektroden  (1a) 

55  angeordnet;  und  an  entgegengesetzten 
Elektrodenausfuhrungs-Stirnseiten  angeordnete 
Stirnseitenelektroden  (6),  wobei  die  Elektroden 
(1a)  abwechselnd  an  die  Stirnseitenelektroden 
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(6)  angeschlossen  sind,  dadurch  gekennzeich- 
net,  dal3  die  Elektrodenausfuhrungs-Stirnsei- 
tenkanten  unterschiedliche  Abstande  von  den 
entsprechenden  Kanten  der  Elektroden  (1a) 
haben,  welche  miteinander  fluchten. 

2.  Folienkondensator  nach  Anspruch  1,  bei  dem 
mindestens  ein  Teil  einer  jeden  der  Stirnsei- 
tenelektroden  (6)  zwischen  Kantenabschnitten 
der  Elektroden  (1a)  eingepaBt  ist,  die  urn  ein 
Mal3  von  5  mm  oder  mehr  uber  die  Stirnseiten 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  uberstehen. 

3.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  1,  umfassend:  die 
Schritte  des  Aufschichtens  oder  Aufrollens  ei- 
ner  Vielzahl  Elektroden  (1a)  und  einer  Vielzahl 
dielektrischer  Folien  (1),  die  aus  einem  organi- 
schen  Werkstoff  hergestellt  und  zwischen  den 
Elektroden  (1a)  angeordnet  sind;  des  Schnei- 
dens  der  aufgeschichteten  oder  aufgerollten 
Elektroden  (1a)  und  Folien  (1),  urn  eine 
Schichtung  oder  eine  Rolle  zu  bilden;  Entfer- 
nen  von  Teilen  der  dielektrischen  Folie  (1)  an 
Elektrodenausfuhrungs-Stirnseiten  der  Rolle 
oder  der  Schichtung  dort,  wo  Kanten  der  die- 
lektrischen  Folie  mit  denjenigen  der  Elektroden 
fluchten,  und  zwar  indem  Oberflachen  der  Rol- 
le  oder  der  Schichtung  an  den  Elektrodenaus- 
fuhrungs-Stirnseiten  mit  einem  Gas  in  Kontakt 
gebracht  werden,  das  mindestens  eine  mit 
dem  organischen  Werkstoff  reaktive  Kompo- 
nente  hat;  und  des  Ausbildens  von  Stirnseiten- 
elektroden  (6)  an  den  Elektrodenausfuhrungs- 
Stirnseiten,  dadurch  gekennzeichnet,  dal3  das 
Entfernen  derart  uberwacht  wird,  dal3  die  Elek- 
trodenausfuhrungs-Stirnseitenkanten  benach- 
barter  dielektrischer  Folien  (1)  unterschiedliche 
Abstande  von  den  entsprechenden  Kanten  der 
Elektroden  (1a)  haben,  welche  miteinander 
fluchten. 

4.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  3,  bei  dem  Abschnitte 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  ei- 
nes  mindestens  Sauerstoff  enthaltenden  Plas- 
mas  selektiv  entfernt  werden. 

5.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  3,  bei  dem  Abschnitte 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  ei- 
nes  Plasmas  eines  Gases  selektiv  entfernt  wer- 
den,  das  Sauerstoff  enthalt  und  dem  minde- 
stens  CF+,  SFG  und/oder  N20  zugegeben  ist. 

6.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  3,  bei  dem  Abschnitte 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  Sau- 

5  erstoffradikalen  selektiv  entfernt  werden,  die 
von  einem  mindestens  Sauerstoff  enthaltenden 
Plasma  extrahiert  sind. 

7.  Verfahren  zum  Herstellen  eines  Folienkonden- 
10  sators  nach  Anspruch  3,  bei  dem  Abschnitte 

der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  ei- 
nes  mindestens  Ozon  enthaltenden  Gases  se- 
lektiv  entfernt  werden. 

15 
8.  Verfahren  zum  Herstellen  eines  Folienkonden- 

sators  nach  Anspruch  3,  bei  dem  Abschnitte 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  ei- 

20  nes  Gases  selektiv  entfernt  werden,  das  durch 
Hinzufugen  von  N20  zu  einem  mindestens 
Sauerstoff  enthaltenden  Gas  hergestellt  ist. 

9.  Verfahren  zum  Herstellen  eines  Folienkonden- 
25  sators  nach  einem  der  Anspruche  7  und  8,  bei 

dem  Abschnitte  der  dielektrischen  Folie  (1)  an 
den  Elektrodenausfuhrungs-Stirnseiten  beim 
selektiven  Entfernen  mit  ultavioletten  Strahlen 
bestrahlt  werden. 

30 
10.  Verfahren  zum  Herstellen  eines  Folienkonden- 

sators  nach  Anspruch  3,  bei  dem  Abschnitte 
der  dielektrischen  Folie  (1)  an  den 
Elektrodenausfuhrungs-Stirnseiten  mittels  ei- 

35  nes  Gasplasmas  selektiv  entfernt  werden,  das 
mindestens  Fluor  oder  Wasserstoff  enthalt. 

11.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  einem  der  Anspruche  3  bis  10,  bei 

40  dem  die  Schichtung  oder  Rolle  durch  Aufrollen 
oder  Aufschichten  einer  breiten  einseitig  metal- 
lisierten  Folie  (1)  mit  einer  Vielzahl  Kondensa- 
torblocke  und  durch  Schneiden  einer  durch 
den  vorangehenden  Schritt  erhaltenen  Rolle 

45  oder  Schichtung  an  den  Elektrodenausfuh- 
rungs-Stirnseiten  hergestellt  wird. 

12.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  einem  der  Anspruche  3  bis  10,  bei 

50  dem  die  Schichtung  oder  Rolle  durch  Aufrollen 
oder  Aufschichten  einer  breiten  zweiseitig  me- 
tallisierten  Folie  (16)  mit  einer  Vielzahl  Konden- 
satorblocke  zusammen  mit  einer  breiten  Dop- 
pelfolie  (17)  unter  Aufschichten  der  Folien  (16) 

55  aufeinander  und  durch  Schneiden  einer  durch 
den  vorangehenden  Schritt  erhaltenen  Rolle 
oder  Folie  an  Elektrodenausfuhrungs-Stirnsei- 
ten  hergestellt  wird. 

13 
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13.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  11,  bei  dem  eine  dielek- 
trischen  Folie  (18b)  aus  einem  organischen 
Werkstoff  auf  der  metallisierten  Seite  der  brei- 
ten  einseitig  metallisierten  Folie  (18)  mit  einer 
Vielzahl  Kondensatorblocke  ausgebildet  wird. 

14.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  Anspruch  12,  bei  dem  dielektri- 
sche  Folien  (20b)  aus  einem  organischen 
Werkstoff  auf  beiden  Seiten  der  breiten  zwei- 
seitig  metallisierten  Folie  (20)  mit  einer  Vielzahl 
Kondensatorblocke  ausgebildet  werden. 

15.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  einem  der  Anspruche  3  bis  10,  bei 
dem  die  Rolle  durch  Aufrollen  zweier  breiter 
Lagen  einseitig  metallisierter  Folie  mit  einer 
Vielzahl  Kondensatorblocke  unter  Ubereinan- 
derlegen  der  Lagen  und  durch  Schneiden  einer 
durch  den  vorangehenden  Schritt  erhaltenen 
Rolle  an  den  Elektrodenausfuhrungs-Stirnsei- 
ten  hergestellt  wird. 

16.  Verfahren  zum  Herstellen  eines  gerollten  Fo- 
lienkondensators  nach  einem  der  Anspruche  3 
bis  10,  bei  dem  die  Rolle  durch  Aufrollen  einer 
breiten  zweiseitig  metallisierten  Folie  mit  einer 
Vielzahl  Kondensatorblocke  zusammen  mit  ei- 
ner  breiten  Doppelfolie  unter  Ubereinanderle- 
gen  der  Folien  und  durch  Schneiden  einer 
durch  den  vorangehenden  Schritt  erhaltenen 
Rolle  an  Elektrodenausfuhrungs-Stirnseiten 
hergestellt  wird. 

17.  Verfahren  zum  Herstellen  eines  Folienkonden- 
sators  nach  einem  der  Anspruche  3  bis  10,  bei 
dem  die  Rolle  durch  Aufbringen  einer  dielektri- 
schen  Beschichtung  aus  einem  organischen 
Werkstoff  auf  der  metallisierten  Seite  einer 
breiten  einseitig  metallisierten  Folie  mit  einer 
Vielzahl  Kondensatorblocke  und  durch  Aufrol- 
len  zweier  Lagen  der  einseitig  metallisierten 
Folie,  auf  die  das  Dielektrikum  aufgebracht 
worden  ist,  unter  Ubereinanderlegen  der  Lagen 
und  durch  Schneiden  einer  durch  den  vorange- 
henden  Schritt  erhaltenen  Rolle  an 
Elektrodenausfuhrungs-Stirnseiten  hergestellt 
wird. 

18.  Verfahren  zum  Herstellen  eines  Schichtkon- 
densators  nach  einem  der  Anspruche  3  bis  17, 
bei  dem  jede  Stirnseitenelektrode  aus  von  ei- 
ner  in  einem  Vakuumbeschichtungsverfahren 
hergestellten  Kontaktschicht  und  einer  durch 
Spruhen  hergestellten  Kontaktschicht  gebildet 
ist. 

19.  Vorrichtung  zum  Herstellen  eines  Folienkon- 
densators  aus  einer  Schichtung  oder  einer  Rol- 
le  einer  Vielzahl  Elektroden  (1a)  und  minde- 
stens  einer  dielektrischen  Folie  (1),  die  aus 

5  einem  organischen  Werkstoff  hergestellt  und 
zwischen  den  Elektroden  angeordnet  ist,  insbe- 
sondere  zum  Ausfuhren  des  Verfahrens  nach 
einem  der  Anspruche  3  bis  18,  wobei  die  Vor- 
richtung  Teile  der  dielektrischen  Folie  an 

io  Elektrodenausfuhrungs-Stirnseiten  der  Rolle 
oder  der  Schichtung  dort  entfernt,  wo  Kanten 
der  geschichteten  dielektrischen  Folie  mitein- 
ander  fluchten,  indem  Oberflachen  der  Rolle 
oder  der  Schichtung  an  den  Elektrodenausfuh- 

15  rungs-Stirnseiten  mit  einem  Gas  in  Kontakt  ge- 
bracht  werden,  das  mindestens  eine  mit  dem 
organischen  Werkstoff  reaktive  Komponente 
hat,  gekennzeichnet  durch  eine  Einrichtung 
zum  Uberwachen  des  Entfernens  derart,  dal3 

20  die  Elektrodenausfuhrungs-Stirnseiten  benach- 
barter  dielektrischer  Folien  (1)  unterschiedliche 
Abstande  zu  entsprechenden  Kanten  der  Elek- 
troden  (1a)  haben,  welche  miteinander  fluch- 
ten. 

25 
Revendicatlons 

1.  Condensateur  a  couches  minces,  comprenant: 
une  multiplicite  d'electrodes  (1a);  une  multipli- 

30  cite  de  couches  minces  de  dielectrique  (1) 
faites  d'une  matiere  organique  et  interposees 
entre  lesdites  electrodes  (1a);  et  des  electro- 
des  laterales  (6),  qui  sont  disposees  sur  des 
cotes  opposes  formant  extremite  de  sortie 

35  d'electrode,  et  auxquelles  sont  raccordees  al- 
ternativement  lesdites  electrodes  (1a),  caracte- 
rise  en  ce  que  les  bords,  cote  extremite  de 
sortie  d'electrode,  des  couches  minces  de  die- 
lectrique  (1)  immediatement  voisines  sont  a 

40  des  distances  differentes  des  bords  respectifs 
desdites  electrodes  (1a),  qui  sont  dans  I'aligne- 
ment  les  uns  des  autres. 

2.  Condensateur  a  couches  minces  selon  la  re- 
45  vendication  1  ,  dans  lequel  une  partie  au  moins 

de  chacune  desdites  electrodes  laterales  (6) 
est  interposee  entre  des  parties  marginales 
desdites  electrodes  (1a),  qui  font  saillie,  sur 
une  distance  de  5  mm  ou  plus,  au-dela  des 

50  bords  desdites  couches  minces  de  dielectrique 
(1)  aux  extremites  de  sortie  d'electrode. 

3.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  la  revendication  1  ,  com- 

55  prenant  les  etapes  consistant  a  disposer  en 
couches  ou  a  enrouler  une  multiplicite  d'elec- 
trodes  (1a)  et  une  multiplicite  de  couches  min- 
ces  de  dielectrique  (1)  faites  d'une  matiere 
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organique  et  interposees  entre  lesdites  electro- 
des  (1a);  a  decouper  lesdites  electrodes  (1a) 
et  lesdites  couches  minces  (1)  disposees  en 
couches  ou  enroulees,  de  maniere  a  former  un 
stratifie  ou  un  rouleau;  a  enlever  des  parties 
desdites  couches  minces  de  dielectrique  (1) 
aux  extremites  de  sortie  d'electrode  dudit  rou- 
leau  ou  stratifie,  la  ou  les  bords  desdites  cou- 
ches  minces  de  dielectrique  sont  dans  I'aligne- 
ment  de  ceux  desdites  electrodes,  en  mettant 
les  surfaces  dudit  rouleau  ou  stratifie,  aux  ex- 
tremites  de  sortie  d'electrode,  en  contact  avec 
un  gaz  contenant  au  moins  un  composant  qui 
reagit  avec  ladite  matiere  organique;  et  a  for- 
mer  des  electrodes  laterales  (6)  aux  extremites 
de  sortie  d'electrode,  caracterise  en  ce  que 
I'enlevement  de  matiere  est  controle  de  sorte 
que  les  bords,  cote  extremite  de  sortie  d'elec- 
trode,  des  couches  minces  de  dielectrique  (1) 
immediatement  voisines  soient  a  des  distances 
differentes  des  bords  respectifs  desdites  elec- 
trodes  (1a),  qui  sont  dans  I'alignement  les  uns 
des  autres. 

4.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  la  revendication  3,  dans 
lequel  des  parties  desdites  couches  minces  de 
dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen 
d'un  plasma  contenant  au  moins  de  I'oxygene. 

5.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  la  revendication  3,  dans 
lequel  des  parties  desdites  couches  minces  de 
dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen 
d'un  gaz  qui  contient  de  I'oxygene  et  auquel 
est  ajoute  I'une  au  moins  des  substances  CF+, 
SFG  et  N20. 

6.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  la  revendication  3,  dans 
lequel  des  parties  desdites  couches  minces  de 
dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen  de 
radicaux  oxygene  extraits  d'un  plasma  conte- 
nant  au  moins  de  I'oxygene. 

7.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  seton  la  revendication  3,  dans 
lequel  des  parties  desdites  couches  minces  de 
dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen 
d'un  gaz  contenant  au  moins  de  I'ozone. 

8.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  la  revendication  3,  dans 
lequel  des  parties  desdites  couches  minces  de 

dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen 
d'un  gaz  forme  par  addition  de  N20  a  un  gaz 
contenant  au  moins  de  I'ozone. 

5 
9.  Procede  de  fabrication  d'un  condensateur  a 

couches  minces  selon  la  revendication  7  ou  8, 
dans  lequel  des  parties  desdites  couches  min- 
ces  de  dielectrique  (1),  aux  extremites  de  sor- 

io  tie  d'electrode,  sont  irradiees  par  des  rayons 
ultraviolets  lorsqu'elles  sont  rendues  rugueu- 
ses. 

10.  Procede  de  fabrication  d'un  condensateur  a 
is  couches  minces  selon  la  revendication  3,  dans 

lequel  des  parties  desdites  couches  minces  de 
dielectrique  (1)  sont  rendues  rugueuses,  aux 
extremites  de  sortie  d'electrode,  au  moyen 
d'un  plasma  de  gaz  contenant  au  moins  du 

20  fluor  ou  de  I'hydrogene. 

11.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  I'une  quelconque  des 
revendications  3  a  10,  dans  lequel  ledit  stratifie 

25  ou  rouleau  est  prepare  par  enroulement  ou 
disposition  en  couches  d'un  film  large  (1)  me- 
tallise  sur  une  face  et  comportant  une  multipli- 
cite  de  corps  de  condensateur,  et  par  decou- 
page  du  rouleau  ou  stratifie  obtenu  dans  I'eta- 

30  pe  precedente  au  droit  des  extremites  de  sor- 
tie  d'electrode. 

12.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  I'une  quelconque  des 

35  revendications  3  a  10,  dans  lequel  ledit  stratifie 
ou  rouleau  est  prepare  par  enroulement  ou 
disposition  en  couches  d'un  film  large  (16) 
metallise  sur  les  deux  faces  et  comportant  une 
multiplicite  de  corps  de  condensateur,  en 

40  meme  temps  qu'un  film  large  de  doublure 
(17),  tout  en  superposant  lesdits  films  (16),  I'un 
sur  I'autre  et,  par  decoupage  du  rouleau  ou 
stratifie  obtenu  dans  I'etape  precedente  au 
droit  des  extremites  de  sortie  d'electrode. 

45 
13.  Procede  de  fabrication  d'un  condensateur  a 

couches  minces  selon  la  revendication  11, 
dans  lequel  une  couche  de  dielectrique  (18b) 
en  une  matiere  organique  est  formee  sur  la 

50  face  metallisee  dudit  film  large  (18)  metallise 
sur  une  face  et  comportant  une  multiplicite  de 
corps  de  condensateur. 

14.  Procede  de  fabrication  d'un  condensateur  a 
55  couches  minces  selon  la  revendication  12, 

dans  lequel  des  couches  de  dielectrique  (20b) 
en  une  matiere  organique  sont  formees  sur  les 
deux  faces  dudit  film  large  (20)  metallise  sur 

15 
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les  deux  faces  et  comportant  une  multiplicite 
de  corps  de  condensateur. 

15.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  I'une  quelconque  des  5 
revendications  3  a  10,  dans  lequel  ledit  rouleau 
est  prepare  par  enroulement  de  deux  feuilles 
larges  de  film  metallise  sur  une  face  et  com- 
portant  une  multiplicite  de  corps  de  condensa- 
teur,  tout  en  superposant  ces  feuilles  I'une  sur  10 
I'autre  ,  et  par  decoupage  du  rouleau  obtenu 
dans  I'etape  precedente  au  droit  des  extremi- 
tes  de  sortie  d'electrode. 

16.  Procede  de  fabrication  d'un  condensateur  a  is 
couches  minces  enroulees  selon  I'une  quel- 
conque  des  revendications  3  a  10,  dans  lequel 
ledit  rouleau  est  prepare  bar  enroulement  d'un 
film  large  metallise  sur  les  deux  faces  et  com- 
portant  une  multiplicite  de  corps  de  condensa-  20 
teur,  en  meme  temps  qu'un  film  large  de  dou- 
blure,  tout  en  superposant  ces  films  I'un  sur 
I'autre,  et  par  decoupage  du  rouleau  obtenu 
dans  I'etape  precedente  au  droit  des  extremi- 
tes  de  sortie  d'electrode.  25 

desdites  couches  minces  de  dielectrique  aux 
extremites  de  sortie  d'electrode  dudit  rouleau 
ou  stratifie,  la  ou  les  bords  desdites  couches 
minces  de  dielectrique  empilees  sont  dans 
I'alignement  les  uns  des  autres,  en  mettant  les 
surfaces  dudit  rouleau  ou  stratifie,  aux  extremi- 
tes  de  sortie  d'electrode,  en  contact  avec  un 
gaz  contenant  au  moins  un  composant  qui 
reagit  avec  ladite  matiere  organique,  caracteri- 
se  par  des  moyens  pour  controler  ledit  enleve- 
ment  de  matiere  de  sorte  que  les  bords,  cote 
extremite  de  sortie  d'electrode,  des  couches 
minces  de  dielectrique  (1)  immediatement  voi- 
sines  soient  a  des  distances  differentes  des 
bords  respectifs  desdites  electrodes  (1a),  qui 
sont  dans  I'alignement  les  uns  des  autres. 

17.  Procede  de  fabrication  d'un  condensateur  a 
couches  minces  selon  I'une  quelconque  des 
revendications  3  a  10,  dans  lequel  ledit  rouleau 
est  prepare  par  application  d'une  couche  de  30 
revetement  dielectrique,  faite  d'une  matiere  or- 
ganique,  sur  la  face  metallisee  d'un  film  large 
metallise  sur  une  face  et  comportant  une  multi- 
plicite  de  corps  de  condensateur,  et  par  enrou- 
lement  de  deux  feuilles  dudit  film  metallise  sur  35 
une  face  sur  lequel  ledit  dielectrique  a  ete 
applique,  tout  en  superposant  ces  feuilles  I'une 
sur  I'autre,  et  par  decoupage  du  rouleau  obte- 
nu  dans  I'etape  precedente  au  droit  des  extre- 
mites  de  sortie  d'electrode.  40 

18.  Procede  de  fabrication  d'un  condensateur  stra- 
tifie  selon  I'une  quelconque  des  revendications 
3  a  17,  dans  lequel  chacune  desdites  electro- 
des  laterales  est  constitute  par  une  couche  de  45 
contact  formee  par  un  procede  d'electrodepo- 
sition  sous  vide  et  par  une  couche  conductrice 
formee  par  pulverisation. 

19.  Appareil  pour  la  fabrication  d'un  condensateur  so 
a  couches  minces  a  partir  d'un  stratifie  ou  d'un 
rouleau  compose  d'une  multiplicite  d'electro- 
des  (1a)  et  d'une  multiplicite  de  couches  min- 
ces  de  dielectrique  (1)  faites  d'une  matiere 
dielectrique  et  interposees  entre  lesdites  elec-  55 
trades,  en  particulier  pour  I'execution  du  pro- 
cede  selon  I'une  quelconque  des  revendica- 
tions  3  a  18,  ledit  appareil  enlevant  des  parties 

16 
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