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Description 

The  present  invention  relates  to  an  electronic 
component,  and  more  particularly,  it  relates  to  a  radial 
lead  type  electronic  component  which  comprises  a 
plurality  of  plate-type  lead  terminals  projecting  from 
its  protective  resin  member  in  the  same  direction. 

Fig.  18  shows  a  well-known  electronic  compo- 
nent  for  automatic  insertion,  which  is  mounted  on  a 
printed  circuit  board  by  an  automatic  inserter.  This 
electronic  component  comprises  three  plate-type 
lead  terminals  100,  101  and  102  of  punched  metal 
plates,  which  are  provided  with  elongated  leg  portions 
100a,  101a  and  102a  projecting  in  a  common  plane 
from  a  protective  resin  member  104  in  the  same  di- 
rection.  Head  portions  100b,  101b  and  102b  of  the 
lead  terminals  100  to  102  are  soldered  to  an  element 
103,  and  the  protective  resin  member  104  seals  the 
periphery  of  the  element  103  including  the  head  por- 
tions  100b  to  102b. 

As  shown  in  Fig.  19,  wide  body  portions  100c, 
101c  and  102c  are  provided  between  the  leg  portions 
100a  to  102a  and  the  head  portions  100b  to  102b  of 
the  lead  terminals  100  to  102.  These  body  portions 
100c  to  102c  are  provided  on  leg-side  ends  with  in- 
clined  edges  100d,  100e,  101d,101e,  102d  and  102e, 
which  define  positions  for  stopping  insertion  in 
through  holes  106,  107  and  108  of  a  printed  circuit 
board  105.  The  inclined  edges  cause  the  body  por- 
tions  to  gradually  taper  toward  the  leg  portions,  in  or- 
der  to  relieve  the  component  from  a  shock  applied 
upon  insertion  in  the  through  holes  106  to  108,  as  well 
as  to  bite  into  upper  edges  of  the  through  holes  106 
to  108  so  that  the  component  will  be  retained  on  the 
printed  circuit  board  105.  The  inclined  edges  are  bi- 
laterally  symmetrical,  such  that  inclinations  917  of  the 
outer  inclined  edges  100d  and  102d  of  the  outer  lead 
terminals  100  and  102,  inclinations  918of  the  inner  in- 
clined  edges  100e  and  102e  thereof  and  inclinations 
919and  920  of  the  outer  inclined  edges  101d  and  101e 
of  the  central  lead  terminal  101  are  equal  to  each 
other,  as  follows: 

9l7  =  9l8  =  9l9  =  920 
The  above  described  prior  art  component  is  dis- 

advantageous  in  that  portions  of  the  protective  resin 
member  104  between  the  central  lead  terminal  101 
and  the  outer  lead  terminals  100  and  102  are  apt  to 
cause  cracks  109  as  shown  in  Fig.  18,  or  may  be  rup- 
tured  when  the  component  is  inserted  in  the  printed 
circuit  board  by  an  inserter.  Such  cracking  of  the  pro- 
tective  resin  member  104  leads  to  defective  sealing, 
breakage  of  the  element  103,  defective  connection 
between  the  element  103  and  the  lead  terminals  100 
to  102,  and  the  like. 

The  cracks  109  or  rupture  of  the  protective  resin 
member  104  may  occur  at  the  following  two  stages: 

When  the  element  is  automatically  inserted  in  the 

printed  circuit  board  105,  the  component  body  is 
chucked  by  an  automatic  inserter  and  the  leg  portions 
1  00a  to  1  02a  of  the  lead  terminals  1  00  to  1  02  are  first 
inserted  in  the  through  holes  106  to  108  of  the  printed 

5  circuit  board  105,  and  then  the  top  surface  of  the  elec- 
tronic  component  is  driven  by  a  pusher  so  that  the  in- 
clined  edges  bite  into  the  edges  of  the  through  holes 
106  to  108.  First  stage  cracking  occurs  at  this  time.  If 
the  pitch  centers  of  the  through  holes  106  to  108  are 

10  completely  aligned  with  those  of  the  lead  terminals 
100  to  102,  the  inclined  edges  100d,  100e,  102d  and 
102e  of  the  outer  lead  terminals  100  and  102  simul- 
taneously  strike  the  upper  edges  of  the  through  holes 
106  and  108,  so  that  reactive  forces  F3  and  F4  acting 

15  on  side  edges  of  the  lead  terminals  1  00  and  1  02  can- 
cel  each  other  and  apply  no  bending  stress  to  the 
electronic  component.  In  practice,  however,  the  side 
edges  of  the  outer  lead  terminals  100  and  102  may  not 
uniformly  strike  the  through  holes  106  and  108  due 

20  to  dimensional  errors  between  the  pitches  of  the 
through  holes  106  to  108  and  the  lead  terminals  100 
to  102,  chuck  error  of  the  automatic  inserter  ,  etc.,  but 
only  the  inner  inclined  edges  100e  and  102e  of  the 
lead  terminals  100  and  102  may  strike  the  upper 

25  edges  of  the  through  holes  106  and  108.  In  this  case, 
only  the  reactive  forces  F4  caused  by  driving  of  the  top 
surface  of  the  component,  acts  to  externally  tear  the 
outer  lead  terminals  1  00  and  1  02.  It  is  to  be  noted  that 
the  protective  resin  is  fairly  resistant  to  a  compressive 

30  stress  while  it  is  extremely  weak  against  a  tensile 
stress.  For  example,  the  tensile  strength  of  phenol 
denatured  epoxy  resin,  which  is  widely  applied  to  a 
protective  resin  member  for  a  piezoelectric  compo- 
nent,  is  merely  a  little  less  than  40  %  of  its  compres- 

35  sive  strength.  Therefore  the  protective  resin  member 
104  is  easily  cracked  when  such  tearing  force  F4  acts 
on  the  lead  terminals  100  and  102  externally. 

Second-stage  cracking  occurs  in  a  cut-and-clinch 
operation.  After  the  top  surface  of  the  electronic  com- 

40  ponent  is  driven  by  the  pusher  as  mentioned  above, 
lower  parts  of  the  leg  portions  coming  out  through  the 
holes  106  to  108  are  shortened  by  cutting  and  clinch- 
ed  at  one  time.  The  outer  lead  terminals  100  to  102 
are  outwardly  clinched  as  shown  by  two-dot  chain 

45  lines  in  Fig.  18,  and  the  central  lead  terminal  101  is 
transversely  clinched.  This  cut-and-clinch  operation 
goes  on  while  the  top  surface  of  the  component  is 
continuously  pressed  by  the  pusher.  At  this  time,  cut- 
and-clinch  forces  F5  for  the  outer  lead  terminals  100 

so  and  102  act  in  a  direction  which  will  increase  the  re- 
active  forces  F4  caused  by  pressing  the  top  surface, 
whereby  a  larger  force  acts  on  the  component  due  to 
outward  pulling  on  the  outer  lead  terminals  100  and 
102.  Consequently,  the  protective  resin  member  104, 

55  which  has  been  almost  cracked  at  the  first  stage,  is 
completely  cracked  at  this  second  stage. 

The  aforementioned  problem  also  takes  place  in 
another  type  of  electronic  component  having  terminal 
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configurations  shown  in  Figs.  20  and  21  .  In  this  case, 
inclined  edges  110d,  110e,  112d  and  112e  of  outer 
lead  terminals  110  and  112  are  asymmetrical,  such 
that  inclinations  922  of  the  inner  inclined  edges  110e 
and  112e  are  greater  than  inclinations  92i  of  the  outer 
inclined  edges  1  1  0d  and  112d.  On  the  other  hand,  a 
central  lead  terminal  111  has  symmetrical  inclined 
edges  1  1  1  d  and  111e.  The  inclinations  are  set  as  fol- 
lows: 

921*-923  =  924*-922 
In  this  case,  reactive  forces  F6  ,  which  are  caused 

when  a  top  surface  of  the  component  is  driven  by  the 
pusher,  regularly  act  in  a  direction  for  outwardly  pull- 
ing  the  lead  terminals  110  and  112,  while  cut-and- 
clinch  forces  F7  act  to  increase  the  reactive  forces  F6. 
Thus,  the  rate  of  occurrence  of  defects  is  increased 
as  compared  with  the  component  shown  in  Fig.  18. 

It  is  possible  to  solve  the  aforementioned  prob- 
lems  by  improving  the  strength  of  the  protective  resin 
member.  However,  various  characteristics  are  re- 
quired  for  the  protective  resin  member.  For  example, 
especially  in  the  case  of  an  energy  trapped  type  cer- 
amic  resonator,  since  the  process  of  its  production  in- 
cludes  cavity-forming  as  described  in  U.S.  Patent  No. 
3,747,176,  the  protective  resin  member  is  possibly  re- 
quired  the  following  two  properties  besides  strength: 
being  able  to  absorb  cavity-forming  materials  such  as 
wax  when  heated,  casting  not  too  much  shrinkage 
stress  on  an  internal  ceramic  element  when  hard- 
ened.  In  practice,  it  has  been  extremely  difficult  to  de- 
velop  a  protective  resin  member  which  can  satisfy  all 
such  conditions,  due  to  conflicting  requirements 
therefor.  As  the  result,  it  has  been  impossible  to  ex- 
clusively  improve  the  strength  of  the  protective  resin 
member  and  to  prevent  the  aforementioned  defects, 
and  reliability  has  been  thus  reduced. 

The  aforementioned  problems  may  be  caused 
not  only  in  an  electronic  component  for  automatic  in- 
sertion,  but  also  in  that  for  manual  insertion,  i.e.,  the 
so-called  bulk  component,  which  is  not  cut  and  clinch- 
ed.  When  the  electronic  component  is  pressed  on  a 
printed  circuit  board  so  that  it  is  attached  thereto,  the 
first-stage  cracking  may  occur. 

FR-A-2326039  discloses  in  its  Figure  1  an  elec- 
tronic  component  of  the  type  defined  in  the  prior  art 
portions  of  the  respective  independent  claims.  The 
electronic  component  has  three  lead  terminals.  The 
central  lead  terminal  has  a  constant  width  over  its 
length,  i.e.  the  edges  of  the  central  lead  terminal  are 
parallel  to  each  other.  The  inner  edges  of  the  respec- 
tive  outer  lead  terminals  extend  parallel  to  the  edges 
of  the  central  lead  terminal.  The  outer  edges  of  the  re- 
spective  outer  lead  terminals  are  inclined  such  that 
the  body  portions  of  these  outer  lead  terminals  are 
gradually  narrowed  towards  their  leg  portions.  As  dis- 
cussed  above,  when  inserting  such  components  into 
a  printed  circuit  board,  a  cracking  of  the  component 

may  occur. 

SUMMARY  OF  THE  INVENTION 

5  A  principal  object  of  the  present  invention  is  to 
provide  an  electronic  component,  which  can  prevent 
or  greatly  reduce  defects  such  as  those  caused  by 
resin  cracking,  such  cracking  being  caused  when  the 
component  is  inserted  in  through  holes  of  a  printed 

10  circuit  board  . 
Another  object  of  the  present  invention  is  to  pro- 

vide  an  electronic  component  whose  protective  resin 
member  may  have  relatively  low  strength,  so  that  a 
wider  range  of  materials  are  available  for  the  protec- 

15  tive  resin  member. 
Still  another  object  of  the  present  invention  is  to 

provide  an  electronic  component  which  can  tolerate 
slight  dimensional  errors  between  pitches  of  through 
holes  and  lead  terminals  as  well  as  chuck  error  of  an 

20  automatic  inserter,  so  that  the  component  is  suitable 
for  mass  production  at  low  manufacturing  cost. 

An  electronic  component  according  to  one  prefer- 
red  embodiment  of  the  present  invention  comprises 
an  element,  a  protective  resin  member  sealing  the 

25  periphery  of  the  element,  and  a  couple  of  plate-type 
lead  terminals  projecting  from  the  protective  resin 
member  in  the  same  direction.  The  lead  terminals 
have  head  portions  which  are  connected  to  the  ele- 
ment,  elongated  leg  portions,  and  intermediate  body 

30  portions  which  are  wider  than  the  leg  portions  and 
positioned  at  sealing  lines  of  the  protective  resin 
member.  The  body  portions  of  the  lead  terminals  are 
provided  on  leg-side  edges  with  inclined  edges,  which 
make  the  body  portions  gradually  narrowed  toward 

35  the  leg  portions.  Inclinations  of  the  outer  inclined 
edges  with  respect  to  the  leg-projecting  direction  are 
greaterthan  inclinations  92  of  the  inner  inclined  edges 
with  respect  to  the  same  direction,  while  lowest  ends 
of  the  outer  inclined  edges  are  at  the  same  level  with 

40  those  of  the  inner  inclined  edges.  The  term  "lowest 
ends"  indicates  crosspoints  between  the  inclined 
edges  and  the  side  edges  of  the  leg  portions.  Further, 
the  "same  level"  may  be  considered  to  include  fine  di- 
mensional  errors  (generally  about  +  0.1  mm)  which 

45  may  be  caused  during  punch  working,  in  addition  to 
a  strictly  identical  level. 

When  the  lead  terminals  of  the  aforementioned 
electronic  component  are  inserted  in  through  holes  of 
a  printed  circuit  board  by  an  automatic  inserter  and 

so  the  top  surface  of  the  electronic  component  is  driven, 
the  inclined  edges  of  the  lead  terminals  bite  into  the 
upper  edges  of  the  through  holes,  to  be  stopped. 
Since  the  inclinations  of  the  outer  inclined  edges  of 
the  lead  terminals  are  greaterthan  the  inclinations  92 

55  of  the  inner  inclined  edges,  the  outer  inclined  edges 
further  possibly  strike  the  upper  edges  of  the  through 
holes  as  compared  with  the  inner  inclined  edges,  re- 
gardless  of  slight  dimensional  errors  and  chuck  error. 

3 
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Therefore,  the  lead  terminals  are  inwardly  pressed  by 
the  reactive  forces  F2  from  the  printed  circuit  board, 
oppositely  to  an  outward  direction.  Such  force  serves 
as  a  compressive  stress  for  the  protective  resin  mem- 
ber,  whereby  it  is  possible  to  prevent  or  suppress  first- 
stage  cracking  of  the  protective  resin  member.  Then 
the  lead  terminals  are  cut  and  clinched  while  the  top 
surface  of  the  electronic  component  is  pressed  by  a 
pusher.  At  this  time,  since  the  outer  inclined  edges  of 
the  lead  terminals  are  still  pushing  the  upper  edges 
of  the  through  holes,  reactive  forces  F2  act  on  the  lead 
terminals  inwardly,  against  cut-and-clinch  forces  F^ 
Namely,  these  forces  and  F2  cancel  with  each 
other,  thereby  reducing  stresses  acting  on  the  elec- 
tronic  component.  Thus,  it  is  possible  to  prevent  or 
suppress  second-stage  cracking  of  the  protective  res- 
in  member. 

Since  high  sealing  performance  is  required  for  an 
electronic  component  which  is  sealed  with  resin,  a 
countermeasure  for  resin  cracking  is  important.  Ac- 
cording  to  the  present  invention,  even  if  the  protective 
resin  member  itself  is  not  high  in  strength,  resin  crack- 
ing  hardly  occurs  because  the  reactive  forces  F2  on 
the  resin  member  act  compressively  at  the  first  stage, 
and  two  forces  and  F2  cancel  each  other  at  the  sec- 
ond  stage. 

In  the  case  of  a  piezoelectric  component,  it  is  nec- 
essary  to  reduce  shrinkage  stress  of  its  protective 
resin  member  when  hardened  since  a  piezoelectric 
ceramic  element  is  extremely  fragile  against  an  exter- 
nal  stress.  In  the  case  of  an  energy  trapped  type  cer- 
amic  resonator,  further,  it  is  impossible  to  excessively 
increase  strength  of  a  protective  resin  member  since 
the  resin  may  also  have  capability  of  absorbing  cavi- 
ty-forming  materials  such  as  wax.  According  to  the 
present  invention,  not  so  high  strength  is  required  for 
the  protective  resin  member,  whereby  it  is  possible  to 
relatively  easily  attain  consistency  of  reduction  of 
shrinkage  stress  and  capability  of  absorbing  cavity- 
forming  materials,  and  the  range  for  selection  of  the 
resin  material  is  widened.  This  means  that  it  is  possi- 
ble  to  obtain  a  highly  reliable  piezoelectric  component 
with  an  existing  resin  material.  While  application  of 
conventional  piezoelectric  components  for  automatic 
insertion  has  been  delayed  due  to  a  high  rate  of  de- 
fects,  it  is  possible  to  accelerate  application  for  auto- 
matic  insertion  by  using  piezoelectric  components 
according  to  the  present  invention. 

While  dimensional  variations  between  pitches  of 
lead  terminals  and  through  holes  as  well  as  chuck  er- 
ror  of  an  automatic  inserter  necessarily  take  place  in 
an  actual  production  process,  no  resin  cracking  is 
caused  in  the  present  invention  even  if  allowable 
ranges  for  such  errors  are  increased,  whereby  it  is 
easy  to  manage  the  component  dimensions,  and  the 
manufacturing  cost  can  be  reduced. 

In  this  electronic  component,  the  inclinations  of 
the  outer  inclined  edges  are  preferably  set  to  be  about 

43°,  so  that  biting  into  the  through  holes  of  the  printed 
circuit  board,  i.e.,  attachment  to  the  printed  circuit 
board  of  the  electronic  component,  is  consistent  with 
prevention  of  cracking  of  the  protective  resin  member. 

5  However,  the  inclinations  may  be  varied  by  about 
+  5  °  in  working. 

A  similar  effect  can  be  expected  by  another  pre- 
ferred  embodiment  of  the  present  invention  further 
comprising  a  central  plate-type  lead  terminal  be- 

10  tween  the  aforementioned  two  lead  terminals.  The 
central  lead  terminal  is  preferably  provided  with  a 
head  portion,  a  leg  portion  and  a  body  portion,  simi- 
larly  to  outer  lead  terminals.  Further,  it  is  preferable 
to  provide  inclined  edges  which  make  the  body  por- 

15  tion  gradually  narrowed  toward  the  leg  portion  on 
both  side  edges  of  the  central  lead  terminal  so  that  in- 
clinations  93  and  94  of  the  inclined  edges  with  respect 
to  the  leg-projecting  direction  are  equivalent  to  inclin- 
ations  9i  of  the  outer  inclined  edges  of  the  outer  lead 

20  terminals.  Moreover,  the  lowest  ends  of  the  inclined 
edges  should  preferably  be  at  the  same  level  with 
those  of  the  outer  inclined  edges  of  the  outer  lead  ter- 
minals.  In  this  case,  inclined  edges  of  the  central  lead 
terminal  and  the  outer  inclined  edges  of  the  outer  lead 

25  terminals  simultaneously  strike  the  upper  edges  of 
the  through  holes  of  the  printed  circuit  board  when  the 
top  surface  of  the  component  is  driven.  Thus,  it  is  pos- 
sible  to  uniformly  receive  reactive  forces,  which  are 
caused  upon  insertion  in  the  printed  circuit  board,  by 

30  the  three  lead  terminals,  to  reduce  burdens  applied  to 
the  outer  lead  terminals. 

Existing  automatic  inserters  previously  known 
cannot  cut  and  clinch  four  or  more  lead  terminals.  To 
this  end,  there  has  been  proposed  an  electronic  com- 

35  ponent  which  comprises  four  or  more  plate-type  lead 
terminals,  so  that  only  three  adjacent  ones  of  the  lead 
terminals  are  cut  and  clinched.  In  the  case  of  such  an 
electronic  component  comprising  four  or  more  lead 
terminals,  inclined  edges  provided  on  outer  ones  of 

40  the  three  clinched  lead  terminals  are  structured  sim- 
ilarly  to  the  above,  so  that  it  is  possible  to  reduce 
stresses  which  act  on  the  electronic  component  upon 
automatic  insertion. 

According  to  the  present  invention,  a  similar  ef- 
45  feet  can  also  be  expected  by  simply  providing  inclined 

edges  only  on  outer  side  edges  of  lead  terminals.  In 
this  case,  only  the  outer  inclined  edges  strike  upper 
edges  of  the  through  holes,  since  the  lead  terminals 
have  no  inner  inclined  edges.  Therefore,  even  if  there 

so  exists  slight  dimensional  variation  or  chuck  error  be- 
fore  the  top  surface  of  the  component  is  driven,  it  is 
possible  to  inwardly  urge  the  lead  terminals  in  a  com- 
pressive  direction  with  high  reliability,  in  order  to  sup- 
press  cracking  of  the  protective  resin  member. 

55  According  to  the  present  invention,  further,  a  sim- 
ilar  effect  can  be  expected  also  when  lowest  ends  of 
the  outer  inclined  edges  of  the  lead  terminals  are  dis- 
placed  from  those  of  the  inner  inclined  edges  in  the 

4 
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leg-side  direction.  The  amount  of  such  displacement 
may  be  small  if  the  inclinations  of  the  outer  inclined 
edges  are  equivalent  to  or  greater  than  those  of  the 
inner  inclined  edges.  However,  the  lowest  ends  of  the 
inner  inclined  edges  are  preferably  higher  than  por- 
tions  of  the  outer  inclined  edges  striking  the  upper 
edges  of  the  through  holes  if  the  inclinations  of  the  in- 
ner  inclined  edges  are  greaterthan  those  of  the  outer 
inclined  edges.  Also  in  this  case,  only  the  outer  in- 
clined  edges  of  the  lead  terminals  strike  the  through 
holes,  whereby  it  is  possible  to  inwardly  urge  the  lead 
terminals  in  the  compressive  direction  with  high  reli- 
ability  upon  pushing. 

These  and  other  objects,  features,  aspects  and 
advantages  of  the  present  invention  will  become  ap- 
parent  from  the  following  detailed  description  of  the 
present  invention  when  taken  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  elevational  view  showing  a  three- 
terminal  electronic  component  according  to  an 
embodiment  of  the  present  invention; 
Fig.  2  is  a  sectional  view  taken  along  the  line  II  - 
II  in  Fig.  1; 
Fig.  3  is  a  front  elevational  view  showing  a  lead 
frame  which  is  provided  with  lead  terminals  of  the 
electronic  component  shown  in  Fig.  1; 
Fig.  4  is  a  partially  enlarged  view  showing  a  part 
IV  in  Fig.  3; 
Fig.  5  is  a  partially  fragmented  front  elevational 
view  showing  the  electronic  component  of  Fig.  1  , 
which  is  inserted  in  a  printed  board; 
Fig.  6  is  a  front  elevational  view  showing  a  two- 
terminal  electronic  component  according  to  a 
second  embodiment  of  the  present  invention; 
Fig.  7  is  a  sectional  view  taken  along  the  line  VII 
-  VII  in  Fig.  6; 
Fig.  8  is  a  front  elevational  view  showing  the  ap- 
pearance  of  a  three-terminal  electronic  compo- 
nent  according  to  a  third  embodiment  of  the  pres- 
ent  invention; 
Fig.  9  is  a  front  elevational  view  showing  the  ap- 
pearance  of  a  two-terminal  electronic  component 
according  to  a  fourth  embodiment  of  the  present 
invention; 
Fig.  1  0  is  a  front  elevational  view  showing  the  ap- 
pearance  of  a  three-terminal  electronic  compo- 
nent  according  to  a  fifth  embodiment  of  the  pres- 
ent  invention; 
Fig.  11  is  a  sectional  view  showing  a  part  of  the 
electronic  component  according  to  a  fifth  em- 
bodiment,  whose  outer  inclined  edges  are  made 
smaller  than  inner  inclined  edges,  inserted  in  a 
printed  circuit  board; 
Fig.  1  2  is  a  front  elevational  view  showing  the  ap- 
pearance  of  a  two-terminal  electronic  component 

according  to  a  sixth  embodiment  of  the  present 
invention; 
Fig.  13  is  a  exploded  perspective  view  showing  a 
two-terminal  electronic  component  according  to 

5  a  seventh  embodiment  of  the  present  invention; 
Fig.  14  is  a  front  elevational  view  showing  a  six- 
terminal  electronic  component  according  to  an 
eighth  embodiment  of  the  present  invention, 
which  is  held  by  a  tape; 

10  Fig.  15  is  a  partially  enlarged  view  of  the  embodi- 
ment  shown  in  Fig.  14; 
Fig.  16  is  a  partially  enlarged  view  showing  an 
electronic  component  according  to  a  ninth  em- 
bodiment  of  the  present  invention; 

15  Fig.  17  is  a  partially  enlarged  view  showing  an 
electronic  component  according  to  a  tenth  em- 
bodiment  of  the  present  invention; 
Fig.  18  is  a  partially  fragmented  front  elevational 
view  showing  a  conventional  three-terminal  elec- 

20  tronic  component,  which  is  inserted  in  a  printed 
circuit  board; 
Fig.  19  is  a  partially  enlarged  view  showing  lead 
terminals  provided  in  the  electronic  component 
shown  in  Fig.  18; 

25  Fig.  20  is  a  partially  fragmented  front  elevational 
view  showing  another  conventional  three- 
terminal  electronic  component,  which  is  inserted 
in  a  printed  circuit  board;  and 
Fig.  21  is  a  partially  enlarged  view  showing  lead 

30  terminals  provided  in  the  electronic  component 
shown  in  Fig.  20. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

35 
Figs.  1  and  2  show  an  electronic  component  ac- 

cording  to  an  embodiment  of  the  present  invention. 
This  electronic  component  comprises  an  element  4, 
a  protective  resin  member  9  sealing  the  periphery  of 

40  the  element  4,  and  three  plate-type  lead  terminals  1  , 
2  and  3  projecting  in  a  common  plane  from  the  pro- 
tective  resin  member  9  in  the  same  direction.  The  ele- 
ment  4  of  this  embodiment  is  a  well-known  energy 
trapped  type  three-terminal  trap  vibrating  in  a  thick- 

45  ness  shear  mode,  which  comprises  a  piezoelectric 
ceramic  substrate  5  and  electrodes  6,  7  and  8  provid- 
ed  on  front  and  back  major  surfaces  thereof.  Input 
and  output  electrodes  6  and  7,  which  are  provided  on 
the  front  major  surface  of  the  piezoelectric  ceramic 

so  substrate  5,  comprise  circular  vibrating  electrodes  6a 
and  7a  and  terminal  electrodes  6b  and  7b,  while  a 
ground  electrode  8  provided  on  the  back  major  sur- 
face  comprises  two  circular  vibrating  electrodes  8a 
and  8b,  which  are  opposite  to  the  vibrating  electrodes 

55  6a  and  7a,  and  a  terminal  electrode  8c. 
As  shown  in  Fig.  3,  the  lead  terminals  1  to  3  are 

integrally  punched  from  one  metal  plate.  These  lead 
terminals  1  to  3  are  formed  by  elongated  leg  portions 

5 
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1  a,  2a  and  3a,  head  portions  1  b,  2b  and  3b,  and  body 
portions  1c,  2c  and  3c,  which  are  wider  than  the  leg 
portions  1a  to  3a,  provided  between  the  head  por- 
tions  1  b  to  3b  and  the  leg  portions  1  a  to  3a.  The  head 
portions  1b  to  3b  of  the  outer  lead  terminals  1  and  3 
are  connected  and  fixed  to  the  terminal  electrodes  6b 
and  7b  of  the  input  and  output  electrodes  6  and  7  of 
the  element  4  with  means  such  as  soldering,  while  the 
head  portion  2b  of  the  central  lead  terminal  2  is  con- 
nected  and  fixed  to  the  terminal  electrode  8c  of  the 
ground  electrode  8  of  the  element  4  with  similar 
means.  In  order  to  planarly  arrange  the  leg  portions 
1a  to  3a  of  all  lead  terminals  1  to  3,  the  central  lead 
terminal  2  is  transversely  bent  at  its  body  portion  2c 
by  the  thickness  of  the  element  4,  as  shown  in  Fig.  2. 

As  shown  in  Fig.  4,  the  body  portions  1c  to  3c  of 
the  lead  terminals  1  to  3  are  provided  on  leg-side  ends 
with  inclined  edges  1d,  1e,  2d,  2e,  3d  and  3e,  which 
make  the  body  portions  gradually  narrowed  toward 
the  leg  portions  1a  to  3a,  with  lowest  end  positions  h 
being  set  at  the  same  level.  Among  these,  the  inclined 
edges  1d,  1e,  3d  and  3e  of  the  outer  lead  terminals  1 
and  3  are  laterally  asymmetrical  while  the  inclined 
edges  2d  and  2e  of  the  central  lead  terminal  2  are  lat- 
erally  symmetrical.  Assuming  that  the  term  "inclina- 
tions"  indicates  angles  of  the  inclined  edges  with  re- 
spect  to  the  leg-projecting  direction,  relations  be- 
tween  inclinations  of  the  outer  inclined  edges  1d 
and  3d  of  the  outer  lead  terminals  1  and  3,  inclinations 
92  of  the  inner  inclined  edges  1e  and  3e  thereof  and 
inclinations  93  and  94  of  the  inclined  edges  2d  and  2e 
of  the  central  lead  terminal  2  are  set  as  follows: 

03  =  04  =  0-|   ̂ 02 
Assuming  that  Wi  represents  widths  between  the 

leg  centers  and  the  outer  side  edges  of  the  body  por- 
tions  1c  and  3c  of  the  outer  lead  terminals  1  and  3, 
and  that  d  represents  the  diameters  of  through  holes 
which  are  provided  in  a  printed  circuit  board  as  descri- 
bed  later,  it  is  necessary  to  attain  the  following  rela- 
tion: 

2 W , > d  
A  width  W3  of  the  body  portion  2c  of  the  central 

lead  terminal  2  is  greater  than  widths  W2  of  the  body 
portions  1c  and  3c  of  the  outer  lead  terminals  1  and 
3. 

The  protective  resin  member  9  is  provided  by  dip 
coating  in  the  periphery  of  the  element  4,  including 
the  head  portions  1b  to  3b  of  the  lead  terminals  1  to 
3,  so  that  the  sealing  line  of  the  protective  resin  mem- 
ber  9  is  located  on  the  wide  body  portions  1c  to  3c. 
The  protective  resin  member  9  is  provided  in  portions 
corresponding  to  the  vibrating  electrodes  6a,  8a,  7a 
and  8b  of  the  element  4  with  cavities  9a  and  9b,  which 
serve  as  vibration  spaces.  A  method  of  forming  such 
cavities  9a  and  9b  is  described  in  U.S.  Patent  No. 
3,747,176. 

An  operation  for  automatically  inserting  the  elec- 

tronic  component  of  the  aforementioned  structure  in 
a  printed  circuit  board  10  is  now  described  with  refer- 
ence  to  Fig.  5. 

First,  the  front  and  back  surfaces  of  the  protec- 
5  tive  resin  member  9  are  chucked  by  an  automatic  in- 

serter,  and  the  lead  terminals  1  to  3  are  inserted  in 
through  holes  11,  12,  and  13  of  the  printed  circuit 
board  10.  Then  the  top  surface  of  the  electronic  com- 
ponent  is  driven  by  a  pusher  so  that  the  inclined 

10  edges  bite  into  upper  edges  of  the  through  holes  11 
to  13,  and  thereafter  lower  parts  of  the  lead  terminals 
1  to  3  downwardly  coming  out  through  the  printed  cir- 
cuit  board  are  shortened  by  cutting  and  clinched  at 
one  time,  the  outer  lead  terminals  1  to  3  are  outwardly 

15  clinched  as  shown  by  two-dot  chain  lines  in  Fig.  5,  and 
the  central  lead  terminal  2  is  transversely  clinched. 
This  cut-and-clinch  operation  goes  on  while  the  top 
surface  of  the  component  is  continuously  pressed  by 
the  pusher.  Thus,  the  lead  terminals  1  to  3  are  ex- 

20  posed  to  reactive  forces  F2,  which  are  caused  by  driv- 
ing  of  the  top  surface,  and  stresses  which  are 
caused  by  the  cut-and-clinch  operation. 

Assuming  that  the  centers  of  the  through  holes  11 
to  13  are  aligned  with  pitch  centers  of  the  lead  termi- 

25  nals  1  to  3,  the  inclined  edges  2d  and  2e  of  the  central 
lead  terminal  2  and  the  outer  inclined  edges  1d  and 
3d  of  the  outer  lead  terminals  1  and  3  substantially  si- 
multaneously  bite  into  the  upper  edge  portions  of  the 
through  holes  11  to  13.  Since  their  inclinations  03  and 

30  04  of  the  inclined  edges  2d  and  2e  of  the  central  lead 
terminal  2  are  equal  to  each  other,  reactive  forces  act- 
ing  on  the  inclined  edges  2d  and  2e  cancel  each  other 
so  that  no  lateral  stress  acts  on  the  lead  terminal  2. 
In  the  outer  lead  terminals  1  and  3,  on  the  other  hand, 

35  the  outer  inclined  edges  1d  and  3d  bite  into  the  upper 
edge  portions  of  the  through  holes  11  and  13,  where- 
by  the  reactive  forces  F2  caused  by  beating  of  the  top 
surface  act  inwardly  on  the  lead  terminals  1  and  3. 
Such  forces  F2  urge  portions  of  the  protective  resin 

40  member  9  located  between  the  lead  terminals  1  to  3 
in  a  compressive  direction,  whereby  it  is  possible  to 
suppress  first-stage  cracking  of  the  protective  resin 
member  9.  Then,  the  cut-and-clinch  forces  F̂   act  on 
the  lead  terminals  1  and  3  substantially  oppositely  to 

45  the  reactive  forces  F2  caused  by  driving  of  the  top  sur- 
face,  whereby  the  forces  F̂   and  F2  cancel  each  other 
so  that  it  is  possible  to  reduce  stresses  acting  on  the 
electronic  component.  Consequently,  it  is  possible  to 
suppress  second-stage  cracking  of  the  protective  res- 

50  in  member  9. 
In  an  actual  automatic  insertion  step,  the  centers 

of  the  through  holes  11  to  13  are  not  necessarily 
aligned  with  those  of  the  lead  terminals  1  to  3  when 
the  electronic  component  is  inserted  in  the  printed  cir- 

55  cuit  board  10,  due  to  dimensional  variation  between 
the  pitch  centers  of  the  through  holes  11  to  13  and  the 
lead  terminals  1  to  3,  chuck  error  of  the  automatic  in- 
serter,  and  the  like.  According  to  the  present  inven- 
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tion,  however,  the  inclinations  of  the  outer  inclined 
edges  1d  and  3d  of  the  outer  lead  terminals  1  and  3 
are  greater  than  the  inclinations  92  of  the  inner  in- 
clined  edges  1e  and  3e,  whereby  the  outer  inclined 
edges  1d  and  3d  most  probably  strike  the  upper  edge 
portions  of  the  through  holes  11  and  13  regardless  of 
the  dimensional  variation  and  chuck  error,  and  the  re- 
active  forces  F2  caused  by  driving  of  the  top  surface 
act  inwardly  on  the  outer  lead  terminals  1  and  3,  sub- 
stantially  oppositely  to  the  direction  of  the  cut-and- 
clinch  forces  Fi.  Thus,  compressive  stresses  exclu- 
sively  act  on  the  portions  of  the  protective  resin  mem- 
ber  9  located  between  the  lead  terminals  1  to  3,  and 
it  is  possible  to  suppress  cracking.  This  means  that 
not  so  high  accuracy  is  required  for  the  pitches  of  the 
through  holes  11  to  13  and  the  lead  terminals  1  to  3, 
and  for  the  operation  of  the  automatic  inserter.  Con- 
sequently,  this  electronic  component  contributes  to 
reduction  of  the  manufacturing  cost  through  mass 
production. 

Automatic  insertion  tests  were  made  on  samples 
of  the  inventive  electronic  component  having  the 
aforementioned  lead  terminals  1  to  3  and  compara- 
tive  samples  A  and  B  of  electronic  components  hav- 
ing  the  conventional  lead  terminals  as  shown  in  Fig. 
18  and  20,  under  the  following  conditions: 

The  lead  terminals  prepared  from  a  material  of 
JIS:  SPCE-SB,  with  board  thicknesses  of  0.3  mm  and 
leg-portion  widths  of  0.5  mm,  while  protective  resin 
members  were  prepared  from  phenol  denatured 
epoxy  resin.  Inclinations  of  inclined  edges  provided  in 
the  comparative  example  Ashown  in  Fig.  1  8,  the  com- 
parative  example  B  shown  in  Fig.  20  and  the  inventive 
example  were  set  as  follows; 

Sample  A:  917=918=919=920=43o 
Sample  B  :  92i=24°  ,  922=570  ,  9^=9^=43° 
Inventive  Sample  :  91=93=94=430  ,  92=26° 

These  inclinations  were  slightly  varied  by  about  sev- 
eral  degrees.  Except  forthe  lead  terminals,  the  bodies 
of  the  samples  were  identical  in  conditions  such  as 
configurations,  sizes  and  materials  to  each  other. 

Under  the  above  conditions,  200  comparative 
samples  A,  200  comparative  samples  B  and  200  in- 
ventive  samples  were  automatically  inserted  in  print- 
ed  circuit  boards  of  1.6  mm  in  thickness  and  1.4  mm 
in  through  hole  diameterwith  an  existing  automatic  in- 
serter  TDK  AVISERT  VC-5.  As  the  result,  defects  hav- 
ing  cracking  or  breakage  of  the  protective  resin  mem- 
bers  were  caused  in  28  %  of  the  comparative  samples 
A  and  47  %  of  the  comparative  samples  B  ,  while  no 
such  defects  were  caused  in  the  inventive  samples. 
Thus,  an  excellent  effect  of  the  present  invention  has 
been  demonstrated. 

Figs.  6  and  7  illustrate  a  two-terminal  electronic 
component  according  to  a  second  embodiment  of  the 
present  invention.  An  element  20  of  this  embodiment 
is  an  energy  trapped  type  oscillator  vibrating  in  a 
thickness  expansion  mode,  which  comprises  a  piezo- 

electric  ceramic  substrate  21  and  circular  vibrating 
electrodes  22a  and  23a  oppositely  provided  on  cen- 
ters  of  frontand  backsurfaces  thereof.  Terminal  elec- 
trodes  22b  and  23b  are  provided  on  symmetrical  end 

5  portions  on  the  front  and  back  surfaces  of  the  ele- 
ment  20,  and  head  portions  24a  and  25a  of  two  lead 
terminals  24  and  25  are  connected  to  the  terminal 
electrodes  22b  and  23b  respectively.  The  configura- 
tions  of  the  lead  terminals  24  and  25  are  similarto  the 

10  outer  lead  terminals  1  and  3  of  the  first  embodiment, 
except  that  the  lead  terminals  24  and  25  are  opposite- 
ly  bent  in  the  transverse  direction.  The  lead  terminals 
24  and  25  are  provided  on  leg-side  edges  of  body  por- 
tions  24b  and  25b  with  inclined  edges  24c,  24d,  25c 

15  and  25d,  such  that  inclinations  of  the  outer  inclined 
edges  24c  and  25c  are  greater  than  inclinations  92  of 
the  inner  inclined  edges  24d  and  25d.  A  protective 
resin  member  26  seals  the  periphery  of  the  element 
20,  including  the  head  portions  24a  and  25a  of  the 

20  lead  terminals  24  and  25,  while  cavities  27  are  formed 
in  portions  corresponding  to  the  vibrating  electrodes 
22a  and  23a. 

This  embodiment  also  attains  an  effect  similar  to 
that  of  the  first  embodiment. 

25  Fig.  8  shows  a  three-terminal  electronic  compo- 
nent  according  to  a  third  embodiment  of  the  present 
invention.  Among  three  lead  terminals  30,  31  and  32, 
the  outer  lead  terminals  30  and  32  are  provided  only 
on  outer  leg-side  edges  of  body  portions  30a  and  32a 

30  with  inclined  edges  30b  and  32b  having  inclinations 
95  .  Inclinations  96  and  97  of  inclined  edges  31b  and 
31c,  which  are  provided  on  a  lowest  end  of  a  body  por- 
tion  31a  of  the  central  lead  terminal  31,  are  set  to  be 
substantially  equivalent  to  the  inclinations  95  ,  as  fol- 

35  lows: 
95  =  96  =  97 

Head  portions  30c,  31c  and  32c  of  these  lead  ter- 
minals  30  to  32  are  connected  to  electrodes  which  are 
formed  on  front  and  back  surfaces  of  an  element  33 

40  similarly  to  the  first  embodiment,  and  a  protective 
resin  member  34  seals  the  periphery  of  the  element 
33. 

Since  the  outer  lead  terminals  30  and  32  have  no 
inner  inclined  edges,  the  outer  inclined  edges  30b  and 

45  32b  necessarily  strike  upper  edges  of  through  holes 
of  a  printed  circuit  board,  whereby  the  outer  lead  ter- 
minals  30  and  32  can  be  inwardly  pushed  with  high  re- 
liability,  in  addition  to  the  effect  of  the  first  embodi- 
ment.  In  other  words,  it  is  possible  to  suppress  crack- 

50  ing  of  the  protective  resin  member  34  even  if  the  de- 
grees  of  dimensional  variation  and  chuck  error  are 
larger  as  compared  with  the  first  embodiment. 

Fig.  9  shows  a  two-terminal  electronic  compo- 
nent  according  to  a  fourth  embodiment  of  the  present 

55  invention.  Configurations  of  lead  terminals  40  and  41 
provided  in  this  embodiment  are  substantially  similar 
to  the  outer  lead  terminals  30  and  32  of  the  third  em- 

7 



13 EP  0  460  559  B1 14 

bodiment.  The  lead  terminals  40  and  41  are  provided 
with  inclined  edges  40b  and  41b  having  inclinations 
95,  only  on  outer  leg-side  edges  of  body  portions  40a 
and  41a.  Head  portions  40c  and  41c  of  the  lead  ter- 
minals  40  and  41  are  connected  to  electrodes  provid- 
ed  on  front  back  surfaces  of  an  element  42,  which  is 
similar  to  that  of  the  second  embodiment.  A  protective 
resin  member  43  seals  the  periphery  of  the  element 
42. 

Fig.  10  shows  another  three-terminal  electronic 
component  according  to  a  fifth  embodiment  of  the 
present  invention.  Among  three  lead  terminals  50,  51 
and  52,  the  outer  lead  terminals  50  and  52  are  provid- 
ed  with  inclined  edges  50b,  50c,  52b  and  52c,  which 
have  different  lowest  ends,  on  both  side  edges  of 
body  portions  50a  and  52a.  According  to  this  embodi- 
ment,  inclinations  98  of  the  outer  inclined  edges  50b 
and  52b  are  equivalent  to  inclinations  99  of  the  inner 
inclined  edges  50c  and  52c.  Inclined  edges  51b  and 
51c,  which  are  provided  on  both  side  edges  of  a  body 
portion  51a  of  the  central  lead  terminal  51  ,  are  equiv- 
alent  to  the  inclinations  98and  99of  the  inclined  edges 
50b,  50c,  52b  and  52c  of  the  outer  lead  terminals  50 
and  52,  as  follows: 

98  =  99  =  9io  =  ©11 
Lowest  ends  of  the  inclined  edges  51b  and  51c 

are  set  at  the  same  level  h^as  lowest  ends  of  the  outer 
inclined  edges  50b  and  52b,  and  are  lower  than  low- 
est  end  positions  of  the  inner  inclined  edges  50c 
and  52c.  Head  portions  50d,  51  d  and  52d  of  the  lead 
terminals  50,  51  and  52  are  connected  to  electrodes 
provided  on  front  and  back  surfaces  of  an  element  53, 
which  is  similar  to  that  of  the  first  embodiment,  while 
a  protective  resin  member  54  seals  the  periphery  of 
the  element  53. 

Since  the  lowest  end  positions  ĥ   of  the  inclined 
edges  51  b  and  51c  and  the  outer  inclined  edges  50d 
and  52d  are  closer  to  leg  portions  50e,  51  e  and  52e 
than  lowest  end  positions  of  the  inner  inclined 
edges  50c  and  52c,  the  inclined  edges  51b  and  51c 
and  the  outer  inclined  edges  50d  and  52d  necessarily 
strike  upper  edges  of  through  holes  which  are  provid- 
ed  in  a  printed  circuit  board,  whereby  the  outer  lead 
terminals  50  and  52  can  be  inwardly  pressed  with  high 
reliability  to  suppress  cracking  of  the  protective  resin 
member  54. 

While  the  inclinations  98  of  the  outer  inclined 
edges  50b  and  52b  of  the  outer  lead  terminals  50  and 
52  are  rendered  equivalent  to  the  inclinations  99of  the 
inner  inclined  edges  50c  and  52c  in  the  electronic 
component  shown  in  Fig.  1  0,  the  former  may  be  great- 
er  than  the  latter,  and  vice  versa.  If  the  inclinations  98 
are  rendered  smaller  than  the  inclinations  99,  the  low- 
est  end  positions  of  the  inner  inclined  edges  50c 
and  52c  are  preferably  made  higher  than  portions  of 
the  outer  inclined  edges  50b  and  52b  striking  upper 
edges  of  through  holes  11  which  are  provided  in  a 

printed  circuit  board  10,  as  shown  in  Fig.  11. 
Fig.  12  shows  a  two-terminal  electronic  compo- 

nent  according  to  a  sixth  embodiment  of  the  present 
invention.  Configurations  of  lead  terminals  60  and  61 

5  of  this  embodiment  are  substantially  similar  to  those 
of  the  outer  lead  terminals  50  and  52  of  the  fifth  em- 
bodiment.  The  lead  terminals  60  and  61  are  provided 
with  inclined  edges  60b,  60c,  61b  and  61c  having  dif- 
ferent  end  positions  on  leg-side  edges  of  body  por- 

10  tions60aand61a.  Inclinations  98ofthe  outer  inclined 
edges  60b  and  61  b  are  equivalent  to  inclinations  99  of 
the  inner  inclined  edges  60c  and  61c.  Head  portions 
60d  and  61d  of  the  lead  terminals  60  and  61  are  con- 
nected  to  electrodes  provided  on  front  and  back  sur- 

15  faces  of  an  element  62,  which  is  similar  to  that  of  the 
second  embodiment.  A  protective  resin  member  62 
seals  the  periphery  of  the  element  62. 

Fig.  13  shows  a  two-terminal  electronic  compo- 
nent  according  to  a  seventh  embodiment  of  the  pres- 

20  ent  invention.  An  element  70  of  this  embodiment  is  a 
well-known  oscillator  vibrating  in  a  thickness  shear 
mode,  which  comprises  an  elongated  thin-plate  pie- 
zoelectric  ceramic  substrate  71  and  electrodes  72 
and  73  provided  on  front  and  back  surfaces  thereof 

25  in  ranges  of  about  2/3  of  the  overall  length  from  op- 
posite  ends.  Lead  terminals  74  and  75  are  provided 
with  cup-type  head  portions  74a  and  75a  which  are 
opposite  to  each  other,  such  that  both  ends  of  the  ele- 
ment  70  are  inserted  in  the  head  portions  74a  and  75a 

30  and  connected  and  fixed  thereto  with  solder  or  the 
like.  The  lead  terminals  74  and  75  are  provided  with 
inclined  edges  74c,  74d,  75c  and  75d  having  different 
inclinations  on  leg-side  edges  of  body  portions  74b 
and  75b,  such  that  inclinations  of  the  outer  inclined 

35  edges  74c  and  75c  are  greaterthan  those  of  the  inner 
inclined  edges  74d  and  75d,  similarly  to  the  lead  ter- 
minals  1  and  3  of  the  first  embodiment.  A  protective 
resin  member  (not  shown)  seals  the  periphery  of  the 
element  70,  including  the  head  portions  74a  and  75a 

40  of  the  lead  terminals  74  and  75. 
In  this  embodiment,  the  inclined  edges  may  be 

formed  only  on  the  outer  side  edges  of  the  body  por- 
tions  74b  and  75b  similarly  to  the  third  embodiment 
(Fig.  8),  or  inner  and  outer  inclined  edges  may  be 

45  formed  with  displaced  lowest  ends  similarly  to  the 
fifth  embodiment  (Fig.  10). 

Figs.  14  and  15  show  an  eighth  embodiment  of 
the  present  invention.  This  embodiment  provides  an 
electronic  component  for  automatic  insertion,  which 

so  has  six  lead  terminals  80  to  85.  The  periphery  of  an 
element  (not  shown)  is  sealed  with  a  protective  resin 
member  86.  Among  the  lead  terminals  80  to  85,  three 
adjacent  lead  terminals  82  to  84  are  elongated,  so 
that  forward  end  portions  thereof  are  held  by  a  tape 

55  87.  In  orderto  automatically  insert  the  electronic  com- 
ponent  in  a  printed  circuit  board,  the  elongated  lead 
terminals  82  to  84  are  separated  from  the  tape  87  and 
then  all  lead  terminals  80  to  85  are  inserted  in  the 

8 
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printed  circuit  board,  while  only  the  three  elongated  lead 
terminals  82  to  84  are  cut  and  clinched.  As  hereinabove 
described,  it  is  not  known  to  cut  and  clinch  four  or  more 
lead  terminals  by  an  existing  automatic  inserter. 

In  the  aforementioned  electronic  component,  the 
outer  pair  of  clinched  lead  terminals  82  and  84  are 
provided  with  inclined  edges  82a,  82b,  84a  and  84b 
having  different  inclinations,  such  that  the  inclina- 
tions  912  of  the  outer  inclined  edges  82a  and  84a  are 
greater  than  inclinations  913  of  the  inner  inclined 
edges  82b  and  84b.  The  central  lead  terminals  83  has 
inclined  edges  83a  and  83b,  whose  inclinations  are 
equivalent  to  the  inclinations  912  of  the  outer  inclined 
edges  82a  and  84a.  Also  in  this  case,  it  is  possible  to 
suppress  cracking  of  the  protective  resin  member  86  in 
automatic  insertion,  similarly  to  the  first  embodiment. 

Fig.  16  shows  a  ninth  embodiment  of  the  present 
invention,  which  is  applied  to  an  electronic  compo- 
nent  similar  to  that  of  the  eighth  embodiment.  Among 
these  clinched  lead  terminals  90  to  92,  the  outer  lead 
terminals  90  and  92  are  provided  with  inclined  edges 
90a  and  92a  having  inclinations  914only  on  outer  side 
edges.  Since  the  outer  lead  terminals  90  and  92  have 
no  inner  inclined  edges  similarly  to  the  third  embodi- 
ment  (Fig.  8),  the  outer  inclined  edges  90a  and  92a 
necessarily  come  into  contact  with  upper  edge  por- 
tions  of  through  holes  which  are  provided  in  a  printed 
circuit  board,  whereby  it  is  possible  to  suppress  crack- 
ing  of  a  protective  resin  member  93. 

Fig.  17  shows  a  tenth  embodiment  of  the  present 
invention,  which  is  applied  to  an  electronic  compo- 
nent  similar  to  that  of  the  eighth  embodiment.  Among 
three  clinched  lead  terminals  94  to  96,  the  outer  lead 
terminals  94  and  96  are  provided  on  side  edges  with 
inclined  edges  94a,  94b,  96a  and  96b  having  different 
lowest  ends.  Inclinations  915  of  the  outer  inclined  edges 
94a  and  96a  are  equivalent  to  inclinations  916  of  the  inner 
inclined  edges  94b  and  96b.  Also  in  this  case,  the  outer 
inclined  edges  94a  and  96a  of  the  outer  lead  terminals 
94  and  96  necessarily  come  into  contact  with  upper 
edge  portions  of  through  holes  which  are  provided  in  a 
printed  circuit  board,  whereby  it  is  possible  to  suppress 
cracking  of  a  protective  resin  member  97. 

The  present  invention  is  not  restricted  to  the 
aforementioned  embodiments,  but  various  modifica- 
tions  and  corrections  can  be  applied  within  the  scope 
of  the  present  invention. 

For  example,  a  capacitor,  a  transistor  or  a  resistor 
can  be  employed  as  the  element  in  the  present  inven- 
tion,  in  addition  to  a  piezoelectric  component  such  as 
a  filter,  a  trap,  a  discriminator,  an  oscillator,  a  surface 
wave  filter  or  the  like.  Further,  the  present  invention 
is  not  restricted  to  a  single  element,  but  may  comprise 
a  plurality  of  the  same  type  or  different  types  of  ele- 
ments. 

In  addition  to  the  three-terminal,  two-terminal 
and  six-terminal  electronic  components  shown  in  the 
above  embodiments,  the  present  invention  is  also  ap- 

plicable  to  electronic  components  comprising  other 
numbers  of  terminals  such  as  four,  five,  seven  and 
more  terminals. 

When  the  present  invention  is  applied  to  a  three- 
5  terminal  electronic  component,  the  central  terminal 

may  be  implemented  by  a  straight  terminal  having  no 
inclined  edges. 

In  place  of  the  aforementioned  T  -clinch  method 
carried  out  by  the  automatic  inserter,  the  terminals 

10  may  be  clinched  by  an  N  -clinch  method  of  obliquely 
bending  the  terminals  with  respect  to  the  board  thick- 
ness  direction,  to  attain  an  effect  similar  to  the  above. 

The  present  invention  is  applicable  not  only  to  a 
component  for  automatic  insertion,  but  also  to  a  bulk 

15  product,  which  is  a  component  for  manual  insertion, 
as  a  matter  of  course. 

Although  the  present  invention  has  been  descri- 
bed  and  illustrated  in  detail,  it  is  clearly  understood 
that  the  same  is  by  way  of  illustration  and  example 

20  only  and  is  not  to  be  taken  by  way  of  limitation,  the 
scope  of  the  present  invention  being  limited  only  by 
the  terms  of  the  appended  claims. 

25  Claims 

1.  An  electronic  component,  comprising: 
an  element  (4;20); 
a  protective  resin  member  (9;26)  sealing 

30  the  periphery  of  said  element  (4;20); 
a  couple  of  plate-type  lead  terminals 

(1,3;24,25)  projecting  from  said  protective  resin 
member  (9;26)  in  the  same  direction  and  having 
head  portions  (1b,3b;24a,25a)  connected  to  said 

35  element  (4;20),  elongated  leg  portions  (1a,3a), 
and  body  portions  (1c,3c;24b,25b)  being  wider 
than  said  leg  portions  (1a,3a),  provided  between 
said  head  portions  (1b,3b;24a,25a)  and  leg  por- 
tions  (1a,  3a)  and  positioned  at  sealing  lines  of 

40  said  protective  resin  member  (9;26); 
wherein  said  body  portions  (1c,3c;24b, 

25b)  on  leg-side  ends  are  provided  with  outer  and 
inner  inclined  edges  (1d,1e,3d,3e;24c,24d,25c, 
25d)  which  make  said  body  portions  (1c,3c;24b, 

45  25b)  gradually  narrowed  toward  said  leg  portions 
(1a,3a)  and  lowest  ends  of  said  outer  inclined 
edges  (1d,3d;24c,25c)  are  at  the  same  level  (h) 
as  those  of  said  inner  inclined  edges  (1e,3e; 
24d,25d), 

so  characterized  in  that 
inclinations  ^  of  said  outer  inclined  edges  (1d, 
3d)  with  respect  to  a  leg-projecting  direction  are 
greaterthan  inclinations  92  of  said  inner  inclined 
edges  (1e,  3e)  with  respect  to  the  same  direction. 

55 
2.  An  electronic  component  in  accordance  with 

claim  1,  characterized  by  a  third  plate-type  lead 
terminal  (2)  between  said  lead  terminals  (1,3) 

9 
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projecting  from  said  protective  resin  member  (9) 
in  the  same  direction  as  outer  ones  (1  ,3)  and  hav- 
ing  a  head  portion  (2b)  connected  to  said  element 
(4),  an  elongated  leg  portion  (2a),  and  a  body  por- 
tion  (2c)  being  wider  than  said  leg  portion  (2a), 
provided  between  said  head  portion  (2b)  and  leg 
portion  (2c)  and  positioned  at  a  sealing  line  of 
said  protective  resin  member  (9), 

and  said  body  portion  (2c)  of  said  central 
lead  terminal  (2)  is  provided  on  leg-side  ends  with 
inclined  edges  (2d,2e)  which  make  said  body  por- 
tion  (2c)  gradually  narrowed  toward  said  leg  por- 
tion  (2a),  such  that  inclinations  93  and  94  of  said 
inclined  edges  (2d,2e)  with  respect  to  leg-project- 
ing  direction  are  identical  to  each  other  and 
equivalent  to  incliinations  ^  of  said  outer  inclined 
edges  (1d,3d)  of  said  outer  lead  terminals  (1,3), 
and  lowest  ends  of  inclined  edges  (2d,2e)  of  cen- 
tral  lead  terminal  (2)  are  at  the  same  level  (h)  as 
those  of  said  outer  inclined  edges  (1d,3d). 

3.  An  electronic  commponent  in  accordance  with 
claim  1,  characterized  in  that 
said  inclinations  ^  of  said  outer  inclind  edges 
(1d,3d;24c,25c)  are  at  about  43°. 

4.  An  electronic  component  in  accordance  with 
claim  2,  characterized  by  at  least  a  fourth  plate- 
type  lead  terminal  arranged  beside  three  adja- 
cent  said  lead  terminals  (1,2,3),  all  projecting 
from  said  protective  resin  member  (9)  in  the  same 
direction. 

5.  An  electronic  component  in  accordance  with 
claim  1,  characterized  in  that  said  element  (4)  is 
formed  of  an  energy  trapped  type  piezoelectric 
ceramic  substance  (5),  and  said  protective  resin 
member  (9)  sealing  said  substrate  (5)  has  a  prop- 
erty  of  absorbing  wax  for  forming  cavities. 

6.  An  electronic  component,  comprising: 
an  element  (33); 
a  protective  resin  member  (34)  sealing  the 

periphery  of  said  element  (33); 
a  couple  of  plate-type  lead  terminals 

(30,32)  projecting  from  said  protective  resin 
member  (34)  in  the  same  direction  and  having 
head  portions  (30c,32c)  connected  to  said  ele- 
ment  (33),  elongated  leg  portions,  and  body  por- 
tions  (30a,32a)  being  wider  than  said  leg  por- 
tions,  provided  between  said  head  portions 
(30c,32c)  and  leg-portions  and  positioned  at 
sealing  lines  of  said  protective  resin  member  (34); 

wherein  said  body  portions  (30a,32a)  on 
leg-side  ends  are  provided  with  outer  inclined 
edges  (30b,32b)  only  which  make  the  body  por- 
tions  (30a,32a)  gradually  narrowed  toward  the 
leg  portions; 

a  third  plate-tpye  lead  terminal  (31)  be- 
tween  said  lead  terminals  (30,32)  projecting  from 
said  protective  resin  member  (34)  in  the  same  di- 
rection  as  outer  ones  and  having  a  head  portion 

5  (31c)  connected  to  said  element  (33),  an  elongat- 
ed  leg  portion,  and  a  body  portion  (31a)  being 
wider  than  said  leg  portion,  provided  between 
said  head  portion  (31a)  and  leg  portion  and  posi- 
tioned  at  a  sealing  line  of  said  protective  resin 

10  member  (34), 
characterized  in  that 

said  body  portion  (31a)  of  said  central  lead 
terminal  (31)  is  provided  on  leg-side  ends  with  in- 
clined  edges  (31b,31c)  which  make  said  body 

15  portion  (31a)  gradually  narrowed  toward  said  leg 
portion,  such  that  inclinations  96and  97  of  said  in- 
clined  edges  (31b,31c)  with  respect  to  leg-pro- 
jecting  direction  are  identical  to  each  other  and 
equivalent  to  inclinations  95  of  said  outer  inclined 

20  edges  (30b,32b)  of  said  outer  lead  terminals 
(30,32),  and  lowest  ends  of  inclined  edges 
(31b,31c)  of  central  lead  terminal  (31)  are  at  the 
same  level  as  those  of  said  outer  inclined  edges 
(30b,32b). 

25 
7.  An  electronic  component  in  accordance  with 

claim  5,  wherein 
said  inclinations  95  of  said  inclined  edges 

(30b,32b)  are  at  about  43°. 
30 

8.  An  electronic  component  in  accordance  with 
claim  6,  further  comprising  at  least  a  fourth  plate- 
type  lead  terminal  arranged  beside  three  adja- 
cent  said  lead  terminals  (30,31,32),  all  projecting 

35  from  said  protective  resin  member  (34)  in  the 
same  direction. 

9.  An  electronic  component  in  accordance  with 
claim  5,  characterized  in  that 

40  said  element  (33)  is  formed  of  an  energy 
trapped  type  piezoelectric  ceramic  substrate, 
and  said  protective  resin  member  (34)  sealing 
said  substrate  has  a  property  of  absorbing  wax 
for  forming  cavities. 

45 
10.  An  electronic  component,  comprising: 

an  element  (53;62); 
a  protective  resin  member  (54;63)  sealing 

the  periphery  of  said  element  (53;62); 
so  a  couple  of  plate-type  lead  terminals 

(50,52;60,61)  projecting  from  said  protective  res- 
in  member  (54;63)  in  the  same  direction  and  hav- 
ing  head  portions  (50d,52d;60d,61d)  connected 
to  said  elemet  (53;62),  elongated  leg  portions 

55  (50e,52e),  and  body  portions  (50a,52a;60a,61a) 
being  wider  than  said  leg  portions  (50e,52e),  pro- 
vided  between  said  head  portions  (50d,52d;60d, 
61d)  and  leg  portions  (50e,52e)  and  positioned  at 

10 
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sealing  lines  of  said  protective  resin  member 
(54;63); 

wherein  said  body  portions  (50a,52a;60a, 
61  a)  on  leg-side  ends  are  provided  with  outer  and 
inner  inclined  edges  (50b,50c,52b,52c;60b,60c, 
61  b,61c)  which  make  the  body  portions  gradually 
narrowed  toward  the  leg  portions  (50e,52e), 
characterized  in  that 

said  lowest  ends  of  said  outer  inclined 
edges  (50b,52b;60b,61  b)  are  closer  to  said  leg 
portions  (50e,52e)  than  those  of  said  inner  in- 
clined  edges  (50c,52c;60c,61c). 

11.  An  electronic  component  in  accordance  with 
claim  10,  characterized  by 

a  central  plate-type  lead  terminal  (51)  be- 
tween  said  lead  terminals  (50,52)  projecting  from 
said  protective  resin  member  (54)  in  the  same  di- 
rection  as  outer  ones  and  having  a  head  portion 
(51  d)  connected  to  said  element  (53),  an  elongat- 
ed  leg  portion  (51  e),  and  a  body  portion  (51a)  be- 
ing  wider  than  said  leg  portion  (51  e),  provided  be- 
tween  said  head  portion  (51d)  and  leg  portion 
(51e)  and  positioned  at  a  sealing  line  of  said  pro- 
tective  resin  member  (53), 

and  said  body  portion  (51a)  of  central  lead 
terminal  (51)  is  provided  on  leg-side  ends  with  in- 
clined  edges  (51b,51c)  which  make  said  body 
portion  (51a)  gradually  narrowed  toward  said  leg 
portion  (51e),  such  that  inclinations  910  and  9n  of 
said  inclined  edges  (51  b,51c)  with  respect  to  leg- 
projecting  direction  are  identical  to  each  other 
and  equivalent  to  inclinations  98  of  said  outer  in- 
clined  edges  (50b,52b)  of  said  outer  lead  termi- 
nals  (50,52),  and  lowest  ends  of  inclined  edges 
(51b,51c)  of  central  lead  terminal  (51)  are  at  the 
same  level  as  those  of  said  outer  inclined  edges 
(50b,52b). 

12.  An  electronic  component  in  accordance  with 
claim  10,  characterized  in  that 

said  inclinations  98  of  said  outer  inclined 
edges  (50b,52b)  are  at  about  43°. 

13.  An  electronic  component  in  accordance  with 
claim  11,  characterized  by 

at  least  a  fourth  plate-type  lead  terminal 
arranged  beside  three  adjacent  said  lead  termi- 
nals  (50,51,52);  all  projecting  from  said  protec- 
tive  resin  member  (54)  in  the  same  direction. 

14.  An  electronic  component  in  accordance  with 
claim  10,  characterized  in  that 

said  element  (53)  is  formed  of  an  energy 
trapped  type  piezoelectric  ceramic  substrate, 
and  said  protective  resin  member  (54)  sealing 
said  substrate  has  a  property  of  absorbing  wax 
for  forming  cavities. 

Patentanspruche 

1.  Eine  elektronische  Komponente,  mit: 
einem  Element  (4;  20); 

5  einem  schutzenden  Harzbauglied  (9;  26),  das  die 
Peripherie  des  Elements  (4;  20)  abdichtet; 
einem  Paar  von  plattenformigen  Anschlulilei- 
tungsleitungsanschlussen  (1,  3;  24,  25),  die  von 
dem  schutzenden  Harzbauglied  (9;  26)  in  diesel- 

10  be  Richtung  hervorstehen  und  Kopfabschnitte 
(1b,  3b;  24a,  25a),  die  mit  dem  Element  (4;  20) 
verbunden  sind,  langliche  Beinabschnitte  (1a, 
3a)  und  Korperabschnitte  (1c,  3c;  24b,  25b),  die 
breiter  sind  als  die  Beinabschnitte  (1a,  3a),  die 

15  zwischen  den  Kopfabschnitten  (1  b,  3b;  24a,  25a) 
und  den  Beinabschnitten  (1a  und  3a)  vorgesehen 
sind  und  an  Abdichtlinien  des  schutzenden  Harz- 
bauglieds  (9;  26)  angeordnet  sind,  aufweisen; 
wobei  die  Korperabschnitte  (1c,  3c;  24b,  25b)  an 

20  den  beinseitigen  Enden  mit  aulieren  und  inneren 
geneigten  Kanten  (1d,  1e,  3d,  3e;  24c,  24d,  25c, 
25d)  versehen  sind,  die  die  Korperabschnitte  (1c, 
3c;  24b,  25b)  in  Richtung  der  Beinabschnitte  (1a, 
3a)  allmahlich  verjungen,  und  wobei  die  unter- 

25  sten  Enden  der  aulieren  geneigten  Kanten  (1d, 
3d;  24c,  25c)  auf  derselben  Ebene  (h)  sind  wie 
diejenigen  der  inneren  geneigten  Kanten  (1e,  3e; 
24d,  25d), 
dadurch  gekennzeichnet, 

30  dali  die  Neigungen  der  aulieren  geneigten 
Kanten  (1d,  3d)  bezuglich  einer  Richtung,  in  der 
das  Bein  hervorsteht,  groliersind  als  die  Neigun- 
gen  92  der  inneren  geneigten  Kanten  (1e,  3e)  be- 
zuglich  derselben  Richtung. 

35 
2.  Eine  elektrische  Komponente  gemali  Anspruch 

1  ,  gekennzeichnet  durch 
einen  dritten  plattenformigen  Anschlulileitungs- 
anschluli  (2)  zwischen  den  Anschlulileitungsan- 

40  schlussen  (1  ,  3),  der  von  dem  schutzenden  Harz- 
bauglied  (9)  in  dieselbe  Richtung  wie  die  auBeren 
(1,  3)  hervorsteht  und  einen  Kopfabschnitt  (2b), 
der  mit  dem  Element  (4)  verbunden  ist,  einen 
langlichen  Beinabschnitt  (2a)  und  einen  Korper- 

45  abschnitt  (2c),  der  breiter  ist  als  der  Beinab- 
schnitt  (2a),  der  zwischen  dem  Kopfabschnitt 
(2b)  und  dem  Beinabschnitt  (2c)  vorgesehen  ist 
und  an  einer  Abdichtlinie  des  schutzenden  Harz- 
bauglieds  (9)  angeordnet  ist,  aufweist, 

so  wobei  der  Korperabschnitt  (2c)  des  mittleren  An- 
schlulileitungsanschlusses  (2)  an  den  beinseiti- 
gen  Enden  mit  geneigten  Kanten  (2d,  2e)  verse- 
hen  ist,  die  den  Korperabschnitt  (2c)  in  Richtung 
des  Beinabschnitts  (2a)  allmahlich  verjungen, 

55  derart,  dali  die  Neigungen  93  und  94  der  geneig- 
ten  Kanten  (2d,  2e)  bezuglich  der  Richtung,  in  der 
das  Bein  vorsteht,  identisch  zu  den  anderen  und 
Equivalent  zu  den  Neigungen  der  aulieren  ge- 
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neigten  Kanten  (1d,  3d)  der  aulieren  Anschlulilei- 
tungsanschlusse  (1,  3)  sind,  und  dali  die  unter- 
sten  Enden  der  geneigten  Kanten  (2d,  2e)  des 
mittleren  Anschlulileitungsanschlusses  (2)  auf 
derselben  Ebene  (h)  wie  diejenigen  der  aulieren 
geneigten  Kanten  (1d,  3d)  sind. 

3.  Eine  elektronische  Komponente  gemali  An- 
spruch  1  ,  dadurch  gekennzeichnet, 
dali  die  Neigungen  ^  der  aulieren  geneigten 
Kanten  (1d,  3d;  24c,  25c)  etwa  43°  betragen. 

4.  Eine  elektronische  Komponente  gemali  An- 
spruch  2,  gekennzeichnet  durch 
zumindest  einen  vierten  plattenformigen  An- 
schlulileitungsanschluli,  der  neben  den  drei  be- 
nachbarten  Anschlulileitungsanschlussen  (1,  2, 
3)  angeordnet  ist,  die  alle  von  dem  schutzenden 
Harzbauglied  (9)  in  dieselbe  Richtung  hervorste- 
hen. 

5.  Eine  elektronische  Komponente  gemali  An- 
spruch  1  ,  dadurch  gekennzeichnet, 
dali  das  Element  (4)  als  piezoelektrisches  Kera- 
miksubstrat  (5)  vom  Energieeinschlulityp  gebil- 
det  ist,  und  dali  das  schutzende  Harzbauglied 
(9),  das  das  Substrat  (5)  abdichtet,  eine  Eigen- 
schaft  des  Absorbierens  von  Wachs  zur  Bildung 
von  Hohlraumen  aufweist. 

6.  Eine  elektronische  Komponente,  mit: 
einem  Element  (33); 
einem  schutzenden  Harzbauglied  (34),  das  die 
Peripherie  des  Elements  (33)  abdichtet; 
einem  Paar  von  plattenformigen  Anschlulilei- 
tungsanschlussen  (30,  32),  die  von  dem  schut- 
zenden  Harzbauglied  (34)  in  dieselbe  Richtung 
hervorstehen,  und  Kopfabschnitte  (30c,  32c),  die 
mit  dem  Element  (33)  verbunden  sind,  langliche 
Beinabschnitte  und  Korperabschnitte  (30a,  32a), 
die  breiter  sind  als  die  Beinabschnitte,  die  zwi- 
schen  den  Kopfabschnitten  (30c,  32c)  und  den 
Beinabschnitten  vorgesehen  sind  und  an  den  Ab- 
dichtlinien  des  schutzenden  Harzbauglieds  (34) 
angeordnet  sind,  aufweisen; 
wobei  die  Korperabschnitte  (30a,  32a)  an  den 
beinseitigen  Enden  mit  aulieren  geneigten  Kan- 
ten  (30b,  32b)  versehen  sind,  die  die  Korperab- 
schnitte  (30a,  32a)  in  Richtung  der  Beinabschnit- 
te  allmahlich  verjungen; 
einem  dritten  plattenformigen  Anschlulileitungs- 
anschluli  (31)  zwischen  den  Anschlulileitungsan- 
schlussen  (30,  32),  der  von  dem  schutzenden 
Harzbauglied  (34)  in  dieselbe  Richtung  wie  die 
aulieren  hervorsteht,  und  der  einen  Kopfab- 
schnitt  (31c),  der  mit  dem  Element  (33)  verbun- 
den  ist,  einen  langlichen  Beinabschnitt  und  einen 
langlichen  Korperabschnitt  (31a),  der  breiter  ist 

als  der  Beinabschnitt,  der  zwischen  dem  Kopfab- 
schnitt  (31a)  und  dem  Beinabschnitt  vorgesehen 
ist,  und  an  einer  Abdichtlinie  des  schutzenden 
Harzbauglieds  (34)  angeordnet  ist,  aufweist; 

5  dadurch  gekennzeichnet, 
dali  der  Korperabschnitt  (31a)  des  mittleren  An- 
schlulileitungsanschlusses  (31)  an  den  beinseiti- 
gen  Enden  mit  geneigten  Kanten  (31b,  31c)  ver- 
sehen  ist,  die  den  Korperabschnitt  (31a)  in  Rich- 

10  tung  des  Beinabschnitts  allmahlich  verjungen, 
derart,  dali  die  Neigungen  96  und  97  der  geneig- 
ten  Kanten  (31b,  31c)  bezuglich  der  Richtung,  in 
der  das  Bein  hervorsteht,  identisch  zueinander 
und  Equivalent  zu  den  Neigungen  95  der  aulieren 

15  geneigten  Kanten  (30b,  32b)  der  aulieren  An- 
schlulileitungsanschlusse  (30,  32)  sind,  und  dali 
die  untersten  Enden  der  geneigten  Kanten  (31b, 
31c)  des  mittleren  Anschlulileitungsanschlusses 
(31)  auf  derselben  Ebene  wie  diejenigen  der  au- 

20  lieren  geneigten  Kanten  (30b,  32b)  sind. 

7.  Eine  elektronische  Komponente  gemali  An- 
spruch  5,  dadurch  gekennzeichnet, 
dali  die  Neigungen  95  der  geneigten  Kanten  (30b, 

25  32b)  etwa  43°  betragen. 

8.  Eine  elektronische  Komponente  gemali  An- 
spruch  6,  gekennzeichnet  durch 
zumindest  einen  vierten  plattenformigen  An- 

30  schlulileitungsanschluli,  der  seitlich  von  den  drei 
benachbarten  Anschlulileitungsanschlussen  (30, 
31,  32)  angeordnet  ist,  die  alle  von  dem  schut- 
zenden  Harzbauglied  (34)  in  dieselbe  Richtung 
hervorstehen. 

35 
9.  Eine  elektronische  Komponente  gemali  An- 

spruch  5,  dadurch  gekennzeichnet, 
dali  das  Element  (33)  als  piezoelektrisches  Kera- 
miksubstrat  vom  Energieeinschlulityp  gebildet 

40  ist,  und  dali  das  schutzende  Harzbauglied  (34), 
das  das  Substrat  abdichtet,  eine  Eigenschaft  des 
Absorbierens  von  Wachs  zur  Bildung  von  Hohl- 
raumen  aufweist. 

45  10.  Eine  elektronische  Komponente,  mit: 
einem  Element  (53;  62); 
einem  schutzenden  Harzbauglied  (54;  63),  das 
die  Peripherie  des  Elements  (53;  62)  abdichtet; 
einem  Paar  von  plattenformigen  Anschlulileitun- 

50  gen  (50,  52;  60,  61),  die  von  dem  schutzenden 
Harzbauglied  (54;  63)  in  die  gleiche  Richtung 
hervorstehen,  und  die  Kopfabschnitte  (50d,  52d; 
60d,  61d),  die  mit  dem  Element  (53;  62)  verbun- 
den  sind,  langliche  Beinabschnitte  (50e,  52e)  und 

55  Korperabschnitte  (50a,  52a;  60a,  61a),  die  breiter 
sind  als  die  Beiabschnitte  (50e,  52e),  die  zwi- 
schen  den  Kopfabschnitten  (50d,  52d;  60d,  61  d) 
und  den  Beinabschnitten  (50e,  52e)  vorgesehen 
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sind,  und  die  an  den  Abdichtlinien  des  schutzen- 
den  Harzbauglieds  (54;  63)  angeordnet  sind,  auf- 
weisen; 
wobei  die  Korperabschnitte  (50a,  52a;  60a,  61a) 
an  den  77inseitigen  Enden  mit  aulieren  und  inne- 
ren  geneigten  Kanten  (50b,  50c,  52b,  52c;  60b, 
60c,  61b,  61c)  versehen  sind,  die  die  Korperab- 
schnitte  in  Richtung  der  Beinabschnitte  (50e, 
52e)  allmahlich  verjungen, 
dadurch  gekennzeichnet, 
dali  die  untersten  Enden  der  aulieren  geneigten 
Kanten  (50b,  52b;  60b,  61b)  naheran  den  Bein- 
abschnitten  (50e,  52e)  sind  als  diejenigen  der  in- 
neren  geneigten  Kanten  (50c,  52c;  60c,  61c). 

11.  Eine  elektronische  Komponente  gemali  An- 
spruch  10,  gekennzeichnet  durch 
einen  mittleren  plattenformigen  Anschlulilei- 
tungsanschluli  (51)  zwischen  den  Anschlulilei- 
tungsanschlussen  (50,  52),  der  von  dem  schut- 
zenden  Harzbauglied  (54)  in  dieselbe  Richtung 
wie  die  aulieren  hervorsteht,  und  der  einen  Kopf- 
abschnitt  (51d),  der  mit  dem  Element  (53),  einen 
langlichen  Beinabschnitt  (51e)  und  einen  Korper- 
abschnitt  (51a),  der  breiter  ist  als  der  Beinab- 
schnitt  (51  e),  der  zwischen  dem  Kopfabschnitt 
(51  d)  und  dem  Beinabschnitt  (51  e)  vorgesehen 
ist  und  an  einer  Abdichtungslinie  des  schutzen- 
den  Harzbauglieds  (53)  angeordnet  ist,  aufweist, 
wobei  der  Korperabschnitt  (51a)  des  mittleren 
Anschlulileitungsanschlusses  (51)  an  den  bein- 
seitigen  Enden  mit  geneigten  Kanten  (51b,  51c) 
versehen  ist,  die  den  Korperabschnitt  (51a)  in 
Richtung  des  Beinabschnitts  (51e)  allmahlich 
verjungen,  derart,  dali  die  Neigungen  910  und  9n 
der  geneigten  Kanten  (51b,  51c)  bezuglich  der 
Richtung,  in  der  das  Bein  hervorsteht,  identisch 
zueinander  sind  und  Equivalent  zu  den  Neigun- 
gen  98  der  aulieren  geneigten  Kanten  (50b,  52b) 
der  aulieren  Anschlulileitungsanschlusse  (50, 
52)  sind,  und  dali  die  untersten  Enden  der  ge- 
neigten  Kanten  (51b,  51c)  des  mittleren  An- 
schlulileitungsanschlusses  (51)  auf  derselben 
Ebene  sind  wie  diejenigen  deraulieren  geneigten 
Kanten  (50b,  52b). 

12.  Eine  elektronische  Komponente  gemali  An- 
spruch  10,  dadurch  gekennzeichnet, 
dali  die  Neigungen  98  der  aulieren  geneigten 
Kanten  (50b,  52b)  etwa  43°  betragen. 

13.  Eine  elektrische  Komponente  gemali  Anspruch 
11,  gekennzeichnet  durch 
zumindest  einen  vierten  plattenformigen  An- 
schlulileitungsanschluli,  der  neben  den  drei  be- 
nachbarten  Anschlulileitungsanschlussen  (50, 
51  ,  52)  angeordnet  ist,  die  alle  von  dem  schut- 
zenden  Harzbauglied  (54)  in  dieselbe  Richtung 

hervorstehen. 

14.  Eine  elektronische  Komponente  gemali  An- 
spruch  10,  dadurch  gekennzeichnet, 

5  dali  das  Element  (53)  als  piezoelektrisches  Kera- 
miksubstrat  vom  Energieeinschlulityp  gebildet 
ist,  und  dali  das  schutzende  Harzbauglied  (54), 
das  das  Substrat  abdichtet,  eine  Eigenschaft  des 
Absorbierens  von  Wachs  zur  Bildung  von  Hohl- 

10  raumen  aufweist. 

Revendications 

15  1.  Composant  electronique,  cmprenant: 
un  element  (4;  20), 
un  element  protecteuren  resine  (9;  26)  ob- 

turant  hermetiquement  le  pourtourdudit  element 
(4;  20), 

20  une  paire  de  bornes  de  sortie  du  type  en 
forme  de  plaquette  (1  ,  3;  24,  25)  ressortant,  dans 
la  meme  direction,  dudit  element  protecteur  en 
resine  (9;  26)  et  presentant  des  parties  de  tete  al- 
longees  (1b,  3b;  24a,  25a)  connectees  audit  ele- 

25  ment  (4;  20),  des  parties  de  pied  allongees  (1a, 
3a)  et  des  parties  de  corps  (1c,  3c;  24b,  25b)  qui 
sont  plus  larges  que  lesdites  parties  de  pied  (1a, 
3a)  et  sont  position  nees  sur  des  lignes  d'etancha- 
ge  dudit  element  protecteur  en  resine  (9;  26), 

30  dans  lequel  lesdites  parties  de  corps  (1c, 
3c;  24b,  25b),  aux  extremites  cote  pied,  sont 
pourvues  de  bords  inclines  exterieurs  et  inte- 
rieurs  (1d,  1e,  3d,  3e;  24c,  24d,  25c,  25d)  qui  ren- 
dent  lesdites  parties  de  corps  (1c,  3c;  24b,  25b) 

35  progressivement  eff  ilees  vers  lesdites  parties  de 
pied  (1a,  3a)  et  les  extremites  inferieures  desdits 
bords  inclines  exterieurs  (1d,  3d;  24c,  25c)  se 
trouvent  au  meme  niveau  (h)  que  celles  desdits 
bords  inclines  interieurs  (1e,  3e;  24d,  25d), 

40  caracterise  en  ce  que  les  inclinaisons  ^  desdits 
bords  inclines  exterieurs  (1d,  3d)  par  rapport  a  la 
direction  de  saillie  du  pied  sont  plus  grandes  que 
les  inclinaisons  92  desdits  bords  inclines  inte- 
rieurs  (1e,  3e)  par  rapport  a  la  meme  direction. 

45 
2.  Composant  electronique  suivant  la  revendication 

1,  caracterise  par  une  troisieme  borne  de  sortie 
du  type  en  forme  de  plaquette  (2)  entre  lesdites 
bornes  de  sortie  (1  ,  3)  ressortant  dudit  element 

so  protecteur  en  resine  (9)  dans  la  meme  direction 
que  les  bornes  exterieures  (1,  3)  et  presentant 
une  partie  de  tete  (2b)  connectee  audit  element 
(4),  une  partie  de  pied  allongee  (2a)  et  une  partie 
de  corps  (2c),  qui  est  plus  large  que  la  partie  de 

55  pied  (2a),  prevue  entre  ladite  partie  de  tete  (2b) 
et  la  partie  de  pied  (2a)  et  positionnee  sur  une  li- 
gne  d'etanchage  dudit  element  protecteur  en  re- 
sine  (9), 
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et  que  ladite  partie  de  corps  (2c)  de  ladite 
borne  de  sortie  centrale  (2)  est  pourvue,  aux  ex- 
tremites  cote  pied,  de  bords  inclines  (2d,  2e)  qui 
font  que  ladite  partie  de  corps  (2c)  s'effile  pro- 
gressivement  vers  ladite  partie  de  pied  (2a),  de 
telle  maniere  que  les  inclinaisons  93  et  94  desdits 
bords  inclines  (2d,  2e),  par  rapport  a  la  direction 
de  saillie  du  pied,  sont  identiques  entre  elles  et 
equivalentes  aux  inclinaisons  desdits  bords  in- 
clines  exterieurs  (1d,  3d)  desdites  bornes  de  sor- 
tie  exterieures  (1,  3)  et  que  les  extremites  infe- 
rieures  des  bords  inclines  (2d,  2e)  de  la  borne  de 
sortie  centrale  (2)  se  situent  au  meme  niveau  (h) 
que  celles  desdits  bords  inclines  exterieurs  (1d, 
3d). 

3.  Composant  electronique  suivant  la  revendication 
1,  caracterise  en  ce  que  lesdites  inclinaisons 
desdits  bords  inclines  exterieurs  (1d,  3d;  24c, 
25c)  sont  d'environ  43°. 

4.  Composant  electronique  suivant  la  revendication 
2,  caracterise  parau  moins  une  quatrieme  borne 
de  sortie  du  type  en  forme  de  plaquette  disposee 
a  cote  de  trois  dites  bornes  de  sortie  adjacentes 
(1,2,  3),  toutes  ressortant  dans  la  meme  direction 
dudit  element  protecteur  en  resine  (9). 

5.  Composant  electronique  suivant  la  revendication 
1  ,  caracterise  en  ce  que  ledit  element  (4)  est  for- 
me  par  une  substance  ceramique  piezo-electri- 
que  du  type  a  energie  piegee  (5)  et  que  ledit  ele- 
ment  protecteur  en  resine  (9)  obturant  hermeti- 
quement  ledit  substrat  (5)  possede  la  propriete 
d'absorber  la  cire  pour  la  formation  de  cavites. 

6.  Composant  electronique,  comprenant: 
un  element  (33), 
un  element  protecteur  en  resine  (34)  obtu- 

rant  hermetiquement  ledit  element  (33), 
une  paire  de  bornes  de  sortie  du  type  en 

forme  de  plaquette  (30,  32)  ressortant,  dans  la 
meme  direction,  dudit  element  protecteur  en  re- 
sine  (34)  et  presentant  des  parties  de  tete  (30c, 
32c)  connectees  audit  element  (33),  des  parties 
de  pied  allongees  et  des  parties  de  corps  (30a, 
32a)  qui  sont  plus  larges  que  lesdites  parties  de 
pied,  prevues  entre  lesdites  parties  de  tete  (30c, 
32c)  et  les  parties  de  pied  et  positionnees  sur  des 
lignes  d'etanchage  dudit  element  protecteur  en 
resine  (34), 

dans  lequel  lesdites  parties  de  corps  (30a, 
32a),  aux  extremites  cote  pied,  sont  pourvues 
uniquement  de  bords  inclines  exterieurs  (30b, 
32b)  qui  rendent  les  parties  de  corps  (30a,  32a) 
progressivement  eff  ilees  vers  les  parties  de  pied, 

une  troisieme  borne  de  sortie  du  type  en 
forme  de  plaquette  (31)  entre  lesdites  bornes  de 

sortie  (30,  32)  ressortant  dudit  element  protec- 
teuren  resine  (34)  dans  la  meme  direction  que  les 
bornes  exterieures  et  presentant  une  partie  de 
tete  (31c)  connectee  audit  element  (33),  une  par- 

5  tie  de  pied  allongee  et  une  partie  de  corps  (31a) 
qui  est  plus  large  que  ladite  partie  de  pied,  prevue 
entre  ladite  partie  de  tete  (31c)  et  la  partie  de  pied 
et  positionnee  sur  une  ligne  d'etanchage  dudit 
element  protecteur  en  resine  (34), 

10  caracterise  en  ce  que  ladite  partie  de  corps  (31  a) 
de  ladite  borne  de  sortie  centrale  (31)  est  pour- 
vue,  aux  extremites  cote  pied,  de  bords  inclines 
(31b,  31c)  qui  rendent  ladite  partie  de  tete  (31c) 
progressivement  effilee  vers  ladite  partie  de 

15  pied,  de  telle  maniere  que  les  inclinaisons  96  et  97 
desdits  bords  inclines  (31b,  31c)  par  rapport  a  la 
direction  de  saillie  du  pied  sont  identiques  entre 
elles  et  equivalentes  aux  inclinaisons  95  desdits 
bords  inclines  exterieurs  (30b,  32b)  desdites  bor- 

20  nes  de  sortie  exterieures  (30,  32)  et  que  les  ex- 
tremites  inferieures  des  bords  inclines  (31b,  31c) 
de  la  borne  de  sortie  centrale  (31)  se  situent  au 
meme  niveau  que  celles  desdits  bords  inclines 
exterieurs  (30b,  32b). 

25 
7.  Composant  electronique  suivant  la  revendication 

5,  dans  lequel  lesdites  inclinaisons  95  desdits 
bords  inclines  exterieurs  (30b,  32b)  sont  d'envi- 
ron  43°. 

30 
8.  Composant  electronique  suivant  la  revendication 

6,  comprenant,  en  outre,  au  moins  une  quatrieme 
borne  de  sortie  du  type  en  forme  de  plaquette 
disposee  a  cote  de  trois  dites  bornes  de  sortie 

35  adjacentes  (30,  31  ,32),  toutes  ressortant  dans  la 
meme  direction  dudit  element  protecteur  en  resi- 
ne  (34). 

9.  Composant  electronique  suivant  la  revendication 
40  5,  caracterise  en  ce  que  ledit  element  (33)  est  for- 

me  d'un  substrat  ceramique  piezo-electrique  du 
type  a  energie  piegee  et  que  ledit  element  protec- 
teur  en  resine  (34)  obturant  hermetiquement  ledit 
substrat  possede  la  propriete  d'absorber  la  cire 

45  pour  la  formation  de  cavites. 

10.  Composant  electronique,  cmprenant: 
un  element  (53;  62), 
un  element  protecteur  en  resine  (54;  63) 

so  obturant  hermetiquement  le  pourtour  dudit  ele- 
ment  (53;  62), 

une  paire  de  bornes  de  sortie  du  type  en 
forme  de  plaquette  (50,  52;  60,  61)  ressortant, 
dans  la  meme  direction,  dudit  element  protecteur 

55  en  resine  (54;  63)  et  presentant  des  parties  de 
tete  (50d,  52d;  60d,  61  d)  connectees  audit  ele- 
ment  (53;  62),  des  parties  de  pied  allongees  (50e, 
52e)  et  des  parties  de  corps  (50a,  52a;  60a,  61a) 

14 
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qui  sont  plus  larges  que  lesdites  parties  de  pied 
(50e,  52e),  prevues  entre  lesdites  parties  de  tete 
(50d,  52d;  60d,  61d)  et  les  parties  de  pied  (50e, 
52e)  et  positionnees  sur  des  lignes  d'etanchage 
dudit  element  protecteur  en  resine  (54;  63),  5 

dans  lequel  lesdites  parties  de  corps  (50a, 
52a;  60a,  61a),  aux  extremites  cote  pied,  sont 
pourvues  de  bords  inclines  exterieurs  et  inte- 
rieurs  (50b,  50c,  52b,  52c;  60b,  60c,  61  b,  61c)  qui 
rendent  lesdites  parties  de  corps  progressive-  10 
ment  eff  ilees  vers  lesdites  parties  de  pied  (50e, 
52e), 
caracterise  en  ce  que  les  extremites  inferieures 
desdits  bords  inclines  exterieurs  (50b,  52b;  60b, 
61  b)  sont  plus  rapprochees  desdites  parties  de  15 
pied  (50e,  52e)  que  celles  desdits  bords  inclines 
interieurs  (50c,  52c;  60c,  61c). 

11.  Composant  electronique  suivant  la  revendication 
10,  caracterise  par  20 

une  borne  de  sortie  centrale  du  type  en 
forme  de  plaquette  (51)  entre  lesdites  bornes  de 
sortie  (50,  52),  ressortant  dudit  element  protec- 
teur  en  resine  (54)  dans  la  meme  direction  que  les 
bornes  exterieures  et  presentant  une  partie  de  25 
tete  (51d)  connectee  audit  element  (53),  une  par- 
tie  de  pied  allongee  (51e)  et  une  partie  de  corps 
(51a)  qui  est  plus  large  que  ladite  partie  de  pied 
(51  e),  prevue  entre  ladite  partie  de  tete  (51  d)  et 
la  partie  de  pied  (51e)  et  positionnee  sur  une  li-  30 
gne  d'etanchage  dudit  element  protecteur  en  re- 
sine  (53), 

et  que  ladite  partie  de  corps  (51a)  de  la 
borne  de  sortie  centrale  (51)  est  pourvue,  aux  ex- 
tremites  cote  pied,  de  bords  inclines  (51b,  51c)  35 
qui  rendent  ladite  partie  de  tete  (51c)  progressi- 
vement  eff  ilee  vers  ladite  partie  de  pied  (51e),  de 
telle  maniere  que  les  inclinaisons  910  et  9n  des- 
dits  bords  inclines  (51b,  51c;  par  rapport  a  la  di- 
rection  de  saillie  du  pied  sont  identiques  entre  el-  40 
les  et  equivalentes  aux  inclinaisons  98  desdits 
bords  inclines  exterieurs  (50b,  52b)  desdites  bor- 
nes  de  sortie  exterieures  (50,  52)  et  que  les  ex- 
tremites  inferieures  des  bords  inclines  (51b,  51c) 
de  la  borne  de  sortie  centrale  (51)  se  situent  au  45 
meme  niveau  que  celles  desdits  bords  inclines 
exterieurs  (50b,  52b). 

12.  Composant  electronique  suivant  la  revendication 
10,  caracterise  en  ce  que  lesdites  inclinaisons  98  50 
desdits  bords  inclines  exterieurs  (50b,  52b)  sont 
d'environ  43°. 

meme  direction  dudit  element  protecteur  en  resi- 
ne  (54). 

14.  Composant  electronique  suivant  la  revendication 
10,  caracterise  en  ce  que  ledit  element  (53)  est 
forme  d'un  substrat  ceramique  piezo-electrique 
du  type  a  energie  piegee  et  que  ledit  element  pro- 
tecteur  en  resine  (54)  obturant  hermetiquement 
ledit  substrat  possede  la  propriete  d'absorber  la 
cire  pour  la  formation  de  cavites. 

13.  Composant  electronique  suivant  la  revendication 
11,  caracterise  par  au  moins  une  quatrieme  bor-  55 
ne  de  sortie  du  type  en  forme  de  plaquette  dis- 
posee  a  cote  de  trois  dites  bornes  de  sortie  ad- 
jacentes  (50,  51,  52),  toutes  ressortant  dans  la 
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