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by  the  projections  formed  on  the  support  as  the 
leads  are  positioned  by  the  slots  defined  between 
the  projections. 

The  invention  will  now  be  explained  with  ref- 
erence  to  the  accompanying  drawing. 

Fig.  1  shows  a  lead  frame  segment  after  stamp- 
ing. 

Fig.  2  shows  a  strip  of  such  lead  frame  seg- 
ments. 

Fig.  3  is  a  plan  end  view  of  a  support  for  a  lead 
frame. 

Fig.  4  shows  the  support  with  three  lead  frame 
segments  attached  and  the  fourth  ready  for 
attachment. 

Fig.  5  shows  the  support  with  all  lead  frame 
segments  attached  and  the  leads  formed. 

Figs.  6  and  7  are  plan  and  end  views  of  a  cover 
for  the  support. 

Fig.  8  shows  the  finished  chip-containing  lead 
frame  package. 

In  one  embodiment,  substantially  identical  lead 
frame  segments  1  were  stamped  from  a  long 
metal  strip,  as  shown  in  Fig.  2.  One  such  segment 
1  is  shown  in  Fig.  1.  In  one  example,  segments  1 
are  stamped  from  0,25  mm  copper  alloy  and  are 
maintained  in  strip  form  by  means  of  continuous 
rails  2  and  3,  as  shown  in  Fig.  2.  Between 
segments  1,  there  are  support  bars  35  extending 
from  rail  3  to  rail  2.  Each  segment  1  comprises 
seventeen  leads  4.  The  inner  ends  5  of  leads  4, 
which  will  be  electrically  conected  to  an  IC  chip, 
are  about  0,23  mm  wide  and  spaced  about 
0,23  mm  apart.  The  widest  parts  6  of  leads  4  are 
inward  from  the  outer  ends  7  thereof  and  are 
0,71  mm  wide  spaced  0,55  mm  apart.  Outer  ends 
7  are  0,46  mm  wide  spaced  0,81  mm  apart.  There 
are  score  lines  8  and  9  on  leads  4  about  0,13  mm 
from  rails  2  and  3.  Rails  2  and  3  will  later  on  be 
broken  off  at  score  lines  8  and  9.  There  are 
1,57  mm  diameter  holes  10  in  rail  3,  which  pro- 
vide  means  for  precise  positioning  of  the  lead 
frame  segments  during  indexing  of  the  copper 
strip  during  processing.  Rails  2  and  3  are  1,6  mm 
and  2,54  mm  wide,  respectively.  The  distance 
between  score  lines  8  and  9  is  12,2  mm. 

Support  11  for  this  example,  shown  in  Fig.  3,  is 
made  of  a  high  temperature  thermoplastic 
material,  specifically,  a  polyetherimide  resin.  In 
the  center  of  support  1  1  is  a  recess  1  2  in  which  an 
IC  chip  will  be  disposed.  Recess  12  is  about 
8,6  mm  square  and  is  recessed  0,2  mm  below 
surface  13  of  support  11.  Surrounding  recess  12 
are  72  raised  projections  14,  eighteen  per  side. 
Projections  14  are  about  0,18  mm  wide  by 
0,63  mm  long  by  0,23  mm  high.  Spaces  15 
between  the  projections  are  0,28  mm  wide.  At 
assembly  of  segments  1  to  support  11,  narrow 
ends  5  of  leads  4  lie  on  surface  13  in  spaces  15 
between  projections  14.  This  provides  means  for 
accurate  co-planar  positioning  of  ends  5  in 
support  11.  On  the  inner  end  of  each  projection  14 
is  another  raised  portion  16,  measuring  0,18  mm 
wide  by  0,25  mm  long  by  0,15  mm  high.  Raised 
portions  16  provide  means  for  securing  the  leads 
in  spaces  15  by,  for  example  heating  and  slightly 

Description 

This  invention  refers  to  a  packaged  IC  chip  as 
set  forth  in  the  preamble  of  claim  1  .  A  packaged  IC 
chip  of  this  kind  is  known  from  GB—  A—  2  072  423.  5 

In  the  known  IC  chip  the  lead  frame  means  is 
formed  by  a  plurality  of  spaced-apart  leads  which 
are  inter-connected  with  each  other  by  means  of  a 
ring,  weakened  areas  connecting  the  leads  to  the 
ring.  The  lead  frame  means  thus  totally  encircles  w 
the  pad  area  on  which  the  IC  chip  is  disposed.  In 
assembly  of  the  packaged  IC  chip,  the  leads  are  to 
be  bonded  to  conductive  tracks  formed  on  the 
insulating  support,  and  the  ring  is  then  stripped 
away  to  separate  the  leads.  The  support  is  made  15 
of  ceramic  material  and  is  closed  by  a  cover,  a 
ring  of  glass  sealant  being  deposited  over  the 
central  parts  of  the  conductive  tracks  and  the 
leads  to  affix  the  cover  to  the  support  and  seal  the 
IC  chip  from  the  environment.  20 

This  type  of  package  of  an  IC  chip  requires  a 
sophisticated  preparation  of  the  elements  to  be 
assembled.  Firstly,  the  support  from  ceramic 
material  must  be  provided  with  afore-mentioned 
conductive  tracks.  The  leads  must  be  inter-con-  25 
nected  with  each  other  by  the  ring.  All  leads  must 
be  bonded  to  the  conductive  tracks  of  the  support 
in  order  to  enable  the  ring  to  be  removed  for 
separating  the  leads.  Special  tools  are  required  to 
properly  fix  the  leads  to  the  ring  and  to  align  the  30 
lead  and  ring  structure  to  the  conductive  tracks. 
Additionally,  the  lead  and  ring  structure  must 
specifically  be  adapted  to  the  particular  IC  chip 
mounted  on  the  support.  This  is,  in  some 
instances,  economical.  35 

It  is  the  object  of  the  present  invention  to 
provide  a  packaged  IC  chip  of  the  afore-men- 
tioned  kind  which  is  easy  to  assemble. 

This  object  is  attained  by  the  characterizing 
features  of  claim  1  .  Preferred  embodiments  of  the  40 
invention  are  the  subject  matter  of  the  dependent 
claims. 

For  the  manufacture  of  packaged  IC  chips  of  the 
invention,  preferably  stamped  lead  frames  are 
used  because  of  its  low  cost  having  a  plurality  of  45 
leads  which  are  inter-connected  by  rails  cut  or 
broken  away  after  mounting  of  the  frames.  As  the 
circuits  on  IC  chips  become  more  complex,  a 
great  number  of  leads  per  lead  frame  is  required. 
This  complicates  the  stamping  operation.  Stamp-  so 
ing  is  carried  out  in  progressive  dyes  requiring  a 
number  of  stations  where  successive  stamping 
operations  are  carried  out.  By  the  invention,  the 
number  of  required  stamping  stations  and  cuts 
per  lead  frame  can  be  reduced  as  the  lead  frame  55 
means  is  not  made  as  an  entire  lead  frame  but  is 
fabricated  from  a  plurality  of  individual  segments 
which  can  be  fabricated  from  the  same  set  of 
stamping  tools.  Thus,  if  two  segments  are  used 
per  lead  frame,  the  number  of  stamping  stations  60 
can  be  about  halved  and  the  number  of  cuts  can 
be  reduced  even  more.  If  four  segments  are  used 
per  lead  frame,  the  number  of  stamping  stations 
and  cuts  can  be  reduced  at  an  even  greater  extent. 

Furthermore,  proper  positioning  is  facilitated  65 
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leads  were  not  electrically  isolated  until  after 
packaging.  The  external  ends  of  leads  4  can  now 
be  formed  into  a  desired  shape,  such  as  "J"  lead 
shape  34  shown  in  Figs.  5  and  8. 

5  Next,  cover  23  is  placed  on  support  11,  posts  22 
fitting  into  holes  27.  Holes  27  are  counterbored 
about  half-way  through  as  shown  in  Fig.  7,  for 
example,  to  1,1  mm  diameter  from  0,84  mm  dia- 
meter.  Posts  27  extend  somewhat  in  the 

w  counterbores  of  holes  27,  thereby  providing  the 
means  for  securing  cover  23  to  support  1  1  by  heat- 
flowing  the  extending  upper  ends  of  posts  27,  as 
raised  portions  16  and  30  are  heat-flowed.  Next,  a 
sealant,  for  example,  a  silicone  gel,  is  pumped  into 

w  holes  28to  completely  fill  troughs  17  and  28  as  well 
as  holes  28.  The  sealant  should  be  sufficiently 
adherent  and  flexible,  after  curing,  to  maintain  a 
hermetic  seal  through  normal  thermal  cycling 
requirements.  If  desired,  assembly  of  cover  23  and 

20  sealing  of  trough  17  and  28  can  be  performed  in  an 
atmosphere  having  greater  heat  dissipation 
characteristics  than  air  such  as  helium.  This 
atmosphere  will  be  sealed  in  the  recesses  in  which 
chip  31  is  disposed.  To  complete  the  package,  a 

25  lead  identifier  32  may  be  used,  as  shown  in  Fig.  8, 
and  rails  19  and  tie  bars  20  are  removed  at  score 
lines  33. 

The  finished  unit,  shown  in  Fig.  8,  has  overall 
measurements,  including  formed  leads  34,  of 

30  25,1  mm  square  by  4,4  mm  high. 
This  invention  is  also  applicable  to  lead  frames 

made  other  than  by  stamping,  such  as  etching  or 
chemical  forming.  There,  a  significant  advantage 
to  the  use  of  segments  as  per  this  invention  is  a 

35  substantial  reduction  in  tooling  cost. 

Claims 

1.  A  packaged  IC  chip  comprising  a  lead  frame 
40  support  (11)  made  of  electrically  insulating 

material  and  having  a  pad  area  (12)  at  the  center 
thereof,  said  pad  area  (12)  being  square  or  rect- 
angular,  an  IC  chip  (31)  disposed  on  said  pad  area 
(12),  lead  frame  means  (1)  disposed  around  said 

45  pad  area  (12)  and  comprising  a  plurality  of  spaced- 
apart  leads  (4)  the  inner  ends  (5)  of  which  converge 
towards  the  IC  chip  (31)  a  cover  (23)  made  of 
electrically  insulating  material  disposed  on  and 
mating  with  said  support  (11),  and  a  sealant 

so  material  encircling  the  IC  chip  (31)  between  the 
support  (11)  and  the  cover  (23),  the  sealant 
material  sealing  the  IC  chip  (31)  from  the  environ- 
ment,  characterized  by  said  lead  frame  means 
comprising  a  plurality  of  individual  lead  frame 

55  segments  (1)  disposed  around  said  pad  area  (12), 
first  raised  spaced-apart  projections  (14)  being 
provided  proximate  the  periphery  of  said  pad  area 
(12)  on  all  four  sides  thereof,  the  spaces  between 
the  projections  (14)  defining  slots  (18)  each  one  of 

60  said  leads  (4)  being  positioned  in  one  of  said  slots 
(18). 

2.  The  packaged  IC  chip  of  claim  1  wherein  there 
is  a  recessed  area  (25)  in  said  cover  (23)  to 
accommodate  said  raised  spaced-apart  projec- 

65  tions  (14). 

flowing  plastic  portions  16  over  the  leads.  There  is 
an  encircling  trough  17  outside  the  perimeter 
formed  by  all  the  projections  14. 

At  the  periphery  of  support  1  1  there  are  68  slots 
18  in  which  parts  6  of  leads  4  fit.  Slots  18  are 
formed  by  projections  29  which  are  similar  to 
projections  14  but  bigger.  Projections  29  are  about 
0,51  mm  wide  by  0,81  mm  long  by  0,23  mm  high. 
Slots  18  are  0,76  mm  wide.  There  are  raised 
portions  30  on  the  inner  ends  of  projections  29, 
similar  to  raised  portions  16  on  projections  14. 
Raised  portions  30  are  0,51  mm  wide  by  0,25  mm 
long  by  0,15  mm  high. 

In  order  to  permit  supports  1  1  to  be  processed  in 
existing  manufacturing  equipment  for  chip-carry- 
ing  lead  frames,  there  are  rails  1  9,  compatible  with 
said  equipment,  spaced  from  each  side  of  support 
11  and  connected  thereto  by  tie  bars  20.  Rails  19 
are  0,25  mm  thick  by  3,43  mm  wide  and  were 
35,56  mm  apart  from  each  other.  Holes  21  provide 
means  for  accurate  positioning  of  the  supports 
during  indexing.  There  are  four  posts  22  on 
support  1  1  for  accurate  mating  of  support  1  1  with 
cover  23,  which  are  made  of  the  same  plastic  as 
support  11. 

Cover  23  has  a  recess  24  to  mate  with  recess  1  2, 
and  has  an  additional  recess  25  to  accommodate 
projections  14.  Cover  23  also  has  a  trough  26  to 
mate  with  trough  17  and  four  holes  27  into  which 
posts  22  fit.  There  are  also  two  holes  28  connecting 
with  trough  26.  After  assembly  of  cover  23  onto 
support  1  1  ,  a  sealant  material  is  injected  into  holes 
28  to  fill  troughs  17  and  26  in  order  to  seal  the  IC 
chip  from  the  environment. 

Assembly  of  the  components  proceeds  as 
follows.  Four  lead  frame  segments  1,  with  rails  2 
and  3  still  attached,  are  placed  on  top  of  support 
11,  one  at  a  time  and  one  in  each  quadrant,  as 
shown  in  Fig.  5.  Each  segment  1  ,  with  rails  2  and  3 
still  attached  thereto  but  with  rail  2  having  been 
trimmed  sufficiently  to  fit  the  space,  as  shown  in 
Fig.  4,  is  carefully  positioned  so  that  ends  5  lay  in 
spaces  15  and  parts  6  lay  in  slots  18.  Pressure  is 
then  applied  to  segment  1  to  ensure  that  it  is  flush 
against  surface  13  and  then,  maintaining  the 
pressure,  heat  is  applied  to  portions  16  and  30  to 
cause  them  to  flow  over,  and  secure  in  place,  ends 
5  and  parts  6  of  leads  4.  Rails  2  and  3  are  then 
broken  off  at  score  lines  8  and  9.  This  process  is 
repeated  for  each  lead  frame  segment  1.  This 
construction  ensures  accurate  positioning,  with 
secure  attachment,  of  all  68  leads  with  excellent 
co-planarity  thereof. 

Next,  an  IC  chip  31,  shown  in  dotted  lines  in  Fig. 
5,  is  conventionally  attached  in  the  pad  area, 
recess  12,  and  is  conventionally  electrically  con- 
nected  to  ends  5  of  leads  4.  The  rail  construction  of 
support  11  permits  this  processing  to  be  per- 
formed  on  existing  chip-carrier  lead  frame  pro- 
cessing  equipment.  An  advantage  of  this  invention 
is  that  the  IC  chip  and  package  can  now  be  tested 
for  electrical  characteristics,  because  all  68  leads 
are  now  electrically  isolated,  and  repair  of  electri- 
cal  connections  can  be  made,  if  necessary.  In  the 
past,  such  repair  could  not  be  made  because  the 
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3.  The  packaged  IC  chip  of  claim  1  or  2  wherein 
the  sealant  material  is  disposed  in  a  trough  (17, 
26)  encircling  the  IC  chip  (31). 

4.  The  packaged  IC  chip  of  claim  1,  2  or  3 
wherein  the  cover  (23)  mates  with  the  support  5 
(11)  by  means  of  posts  (22)  on  one  part  (11;  23) 
thereof  fitting  into  holes  (27)  in  the  other  part  (23; 
11). 

5.  The  packaged  IC  chip  of  claim  4,  wherein  the 
cover  (23)  and  support  (11)  are  made  of  thermo-  10 
plastic  material  and  wherein  the  cover  (23)  can  be 
secured  to  the  support  (11)  by  heat-flowing  the 
ends  of  the  posts  (22). 

Patentanspriiche  15 

1.  In  einem  Gehause  montiertes  integriertes 
Schaltungsplattchen,  enthaltend  einen  Leiter- 
rahmentrager  (11),  der  aus  einem  elektrisch  iso- 
iierenden  Material  besteht  und  eine  AnschlulSfla-  20 
che  (12)  in  der  Mitte  aufweist,  wobei  die 
AnschlulSflache  (12)  quadratisch  oder  rechteckig 
ist,  ein  integriertes  Schaltungsplattchen  (31)  auf 
der  AnschluISflache  (12)  angeordnet  ist,  Leiterrah- 
meneinrichtungen  (1)  um  die  AnschlulSflache  (12)  25 
angeordnet  sind  und  mehrere  zueinander  beab- 
standete  Leitungen  (4)  aufweisen,  deren  innere 
Enden  (5)  gegen  das  integrierte  Schaltungsplatt- 
chen  (31)  zusammenlaufen,  einen  Deckel  (23)  aus 
elektrisch  isolierendem  Material,  der  auf  dem  30 
Trager  (11)  angeordnet~ist  und  zu  diesem  palSt, 
und  ein  Dichtungsmaterial,  das  das  integrierte 
Schaltungsplattchen  (31)  zwischen  dem  Trager 
(11)  und  dem  Deckel  (23)  umgibt  und  das  inte- 
grierte  Schaltungsplattchen  (31)  gegenuber  der  35 
Umgebung  anschlieBt,  dadurch  gekennzeichnet, 
dalS  die  Leiterrahmeneinrichtung  mehrere  ein- 
zelne  Leiterrahmensegmente  (1)  enthalt,  die  um 
die  AnschlulSflache  (12)  angeordnet  sind,  wobei 
erste  erhohte,  im  Abstand  zueinander  ange-  40 
ordnete  Vorsprunge  (14)  nahe  dem  Umfang  der 
AnschluSflache  (12)  an  alien  vierSeiten  derselben 
vorgesehen  sind  und  die  Zwischenraume 
zwischen  den  Vorsprungen  (14)  Schlitze  (18)  aus- 
bilden,  wobei  jeweils  einer  der  genannten  Leiter  45 
(4)  in  einem  der  genannten  Schlitze  (18)  ange- 
ordnet  ist. 

2.  In  einem  Gehause  montiertes  integriertes 
Schaltungsplattchen  nach  Anspruch  1,  bei  dem 
ein  vertiefter  Bereich  (25)  in  dem  Deckel  (23)  so 
ausgebildet  ist,  um  die  erhohten,  im  Abstand 
zueinander  angeordneten  Vorsprunge  (14)  aufzu- 
nehmen. 

3.  In  einem  Gehause  montiertes  integriertes 
Schaltungsplattchen  nach  Anspruch  1  oder  2,  bei  55 
dem  das  Dichtungsmaterial  in  einer  Rinne  (17,  26) 
angeordnet  ist,  die  das  integrierte  Schaltungs- 
plattchen  (31)  umgibt. 

4.  In  einem  Gehause  montiertes  integriertes 
Schaltungsplattchen  nach  Anspruch  1,  2  oder  3,  60 
bei  dem  der  Deckel  (23)  auf  den  Trager  (11) 
mittels  Stopseln  (22)  an  dem  einen  Teil  (11;  23) 
derselben,  die  in  Lochern  (27)  in  dem  anderen  Teil 
(23;  11)  sitzen,  aufgepalSt  ist. 

65 

5.  In  einem  Gehause  montiertes  integriertes 
Schaltungsplattchen  nach  Anspruch  4,  bei  dem 
der  Deckel  (23)  und  der  Trager  (11)  aus  thermo- 
plastischem  Material  bestehen  und  der  Deckel 
(23)  an  dem  Trager  (11)  durch  Warmeverschmel- 
zen  der  Enden  der  Stopsel  (22)  gesichert  werden 
kann. 

Revendications 

1.  Puce  a  circuit  integre  montee  dans  un  boitier 
comprenant  un  support  cadre  (11)  des  conduc- 
teurs  realise  dans  un  materiau  electriquement 
isolant,  et  comportant  une  zone  (12)  formant 
semelle  en  son  centre,  la  dite  zone  formant 
semelle  (12)  etant  carree  ou  rectangulaire,  une 
puce  a  circuit  integre  (3)  disposee  sur  la  dite  zone 
formant  semelle,  des  moyens  de  cadre  des 
conducteurs  (1)  disposes  autour  de  la  dite  zone 
formant  semelle  (12)  et  comprenant  une  pluralite 
de  conducteurs  (4)  separes  les  uns  des  autres, 
dont  les  extremites  interieures  (5)  convergent 
vers  la  puce  a  circuit  integre  (31),  un  couvercle 
(23)  realise  dans  un  materiau  electriquement  iso- 
lant  dispose  sur  le  dit  support  (11)  et  cooperant 
avec  ce  dernier,  et  un  materiau  de  scellement 
enfermant  la  puce  a  circuit  integre  (31)  entre  le 
support  (11)  et  le  couvercle  (23),  le  materiau  de 
scellement  isolant  la  puce  a  circuit  integre  (31  )  par 
rapport  a  son  environnement,  caracterisee  en  ce 
que  les  dits  moyens  de  cadre  conducteur  com- 
prennent  une  pluralite  de  segments  (1)  de  cadre 
des  conducteurs  disposes  autour  de  la  dite  zone 
formant  semelle  (12),  des  premieres  projections 
saillantes  separees  les  unes  des  autres  etant 
realisees  a  proximite  de  la  peripherie  de  la  dite 
zone  formant  semelle  (12),  sur  les  quatre  cotes  de 
cette  derniere,  les  espaces  entre  les  projections 
(14)  determinant  des  fentes  (18),  chacun  des  dits 
conducteurs  (4)  etant  dispose  dans  I'une  des  dites 
fentes  (18). 

2.  Puce  a  circuit  integre  montee  dans  un  boitier 
selon  la  revendication  1  caracterisee  en  ce  qu'une 
zone  en  retrait  (25)  est  menagee  dans  le  dit 
couvercle  (23)  pour  recevoir  les  dites  projections 
saillantes  separees  les  unes  des  autres  (14). 

3.  Puce  a  circuit  integre  montee  dans  un  boitier 
selon  la  revendication  1  ou  2  caracterisee  en  ce 
que  ledit  materiau  de  scellement  est  dispose  dans 
une  rigole  (16,  26)  entourant  la  puce  a  circuit 
integre  (31). 

4.  Puce  a  circuit  integre  montee  dans  un  boitier 
selon  la  revendication  1,  2  ou  3  caracterisee  en  ce 
que  le  couvercle  (23)  coopere  avec  le  support  (11) 
au  moyen  de  montants  (22)  prevus  sur  I'un  deux 
(11,  23)  penetrant  dans  des  orifices  (27)  pratiques 
dans  I'autre  (23,  11). 

5.  Puce  a  circuit  integre  montee  dans  un  boitier 
selon  la  revendication  4  caracterisee  en  ce  que  le 
couvercle  (23)  et  le  support  (1  1  )  sont  realises  dans 
un  materiau  thermoplastique,  et  que  le  dit  couver- 
cle  (23)  peut  etre  fixe  au  support  (11)  par  chauf- 
fage  des  extremites  des  montants  (22). 
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