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Description 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  a  package  structure 
for  supporting  a  semiconductor  device  and,  more 
particularly,  to  a  package  for  supporting  a  semicon- 
ductor  device  comprising  a  package  wall  through 
which  an  accurate  position  of  the  semiconductor 
device  is  to  be  determined. 

Recent  progress  in  the  field  of  semiconductor 
devices  for  infrared  detectors  has  been  significant. 
Particularly,  detectors  using  a  silicon  Schottky  bar- 
rier  type  semiconductor  device  for  monitoring  the 
wavelength  range  of  from  3  to  5  urn  can  be  re- 
alized  with  a  monolithic  second-dimension  detector 
having  512  x  512  image  pixels  providing  a  superior 
image. 

Most  silicon  Schottky  carrier  type  infrared  de- 
tectors  are  designed  to  receive  incoming  infrared 
rays  at  a  silicon  substrate  surface  which  is  the 
bottom  or  back  face  of  the  semiconductor  device 
and  which  is  on  the  opposite  side  of  the  substrate 
relative  to  the  surface  on  which  the  semiconductor 
element  is  pattern-formed.  The  infrared  rays  are 
photoelectrically  converted  into  an  electric  current 
at  the  Schottky  barrier  in  the  semiconductor  ele- 
ment  on  the  face  side  of  the  semiconductor  device. 

A  known  semiconductor  device  is  described  in 
part  V  of  IEEE  Transactions  on  Electron  Devices, 
Vol.  ED-32,  No.  8,  August  1985. 

Fig.  1  illustrates  in  cross  section  one  example 
of  this  known  semiconductor  device  1  which  can 
be  contained  within  a  package  for  use  as  a  semi- 
conductor  infrared  ray  detector.  It  is  seen  that  the 
semiconductor  device  1  comprises  a  silicon  sub- 
strate  2  and  a  semiconductor  element  3,  including 
inter  alia  a  Schottky  barrier  4,  formed  on  the  silicon 
substrate  2.  Thus,  the  semiconductor  device  1  has 
a  first  major  surface  5  which  is  defined  by  the 
upper  surface  of  the  semiconductor  element  3  and 
a  second  major  surface  6  which  is  defined  by  the 
bottom  surface  of  the  silicon  substrate  2.  While  not 
seen  from  Fig.  1,  the  semiconductor  device  1  is 
substantially  rectangular  in  plan  and  has  four  cor- 
ners  as  seen  in  Fig.  2  which  will  be  described  later. 
The  semiconductor  device  1  receives  its  input  in- 
frared  rays  from  the  second  major  surface  6  as 
shown  by  an  arrow  7. 

In  Figs.  2  and  3,  it  is  seen  that  the  semicon- 
ductor  device  1  shown  in  Fig.  1  is  mounted  within  a 
package  8  for  an  infrared  ray  detector.  The  pack- 
age  8  is  a  substantially  box-shaped  container  hav- 
ing  a  main  body  9  with  a  rectangular  top  wall  10, 
four  side  walls  11  and  a  cover  plate  12.  The  top 
wall  10  is  provided  with  a  rectangular  exposure 
window  13  which  has  length  and  width  dimensions 
smaller  than  those  of  the  rectangular  semiconduc- 

tor  device  1.  The  semiconductor  device  1  is  at- 
tached  at  the  periphery  of  its  back  face  or  the 
second  major  surface  6  to  the  inner  surface  of  the 
package  top  wall  10.  Accordingly,  a  substantial 

5  portion  of  the  central  area  of  the  second  major 
surface  6  of  the  semiconductor  device  1  is  ex- 
posed  through  the  exposure  window  13,  so  that  the 
second  major  surface  6  which  is  the  surface  of  the 
semiconductor  device  1  for  receiving  infrared  rays, 

io  can  be  irradiated  by  the  infrared  rays  to  be  mon- 
itored. 

With  the  above  described  conventional  pack- 
age  structure  for  a  semiconductor  device,  the  semi- 
conductor  device  1  is  mounted  within  the  package 

75  8  so  that  the  second  major  surface  6  which  is  the 
back  face  of  the  semiconductor  device  1  is  ex- 
posed  through  the  exposure  window  13  formed  in 
the  package  8,  but  the  semiconductor  element  3  on 
the  face  side  of  the  device  1  cannot  be  detected 

20  through  the  exposure  window  13.  Therefore,  the 
exact  position  of  the  semiconductor  device  1  can- 
not  be  determined  from  the  infrared  ray  receiving 
side  of  the  package  8,  making  it  very  difficult  to 
precisely  position  a  spectral  filter  or  a  cooler  on  the 

25  infrared  ray  receiving  side  of  the  package  8  with 
respect  to  the  detector  element  such  as  the  Schot- 
tky  barrier  4  of  the  semiconductor  device  1  . 

Thus,  with  the  package  structure  of  the  con- 
ventional  design,  when  it  is  necessary  to  position  a 

30  cooler  on  the  back  side  or  the  second  major  sur- 
face  6  of  the  semiconductor  device  1  with  respect 
to  the  infrared  ray  detecting  element  4  on  the  first 
major  surface  5  of  the  semiconductor  device  1,  a 
position  indicating  mark  must  be  provided  on  the 

35  back  side  or  the  second  major  surface  6  of  the 
semiconductor  device  1  in  relation  to  the  infrared 
ray  detecting  element  4  on  the  first  major  surface 
5.  This  complicates  the  manufacture  of  the  semi- 
conductor  infrared  detector.  Further,  in  the  infrared 

40  ray  detector  such  as  the  second-dimension  detec- 
tor  in  which  the  area  of  the  infrared  ray  detecting 
element  4  is  large  and  extends  over  substantially 
the  entirety  of  the  semiconductor  element  3,  it  has 
been  necessary  to  arrange  the  above-mentioned 

45  position  indicating  mark  so  as  to  have  no  optical 
influence  on  the  detection  of  infrared  rays. 

SUMMARY  OF  THE  INVENTION 

50  Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  semiconductor  device  package 
structure  in  which  the  precise  position  of  the  semi- 
conductor  device  can  be  determined  through  a 
support  member  for  the  semiconductor  device. 

55  Another  object  of  the  present  invention  is  to 
provide  a  semiconductor  device  package  in  which 
the  precise  position  of  the  semiconductor  device 
can  be  determined  through  a  support  member. 

2 
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A  further  object  of  the  present  invention  is  to 
provide  a  semiconductor  device  package  which 
provides  a  means  for  indicating  precise  position  of 
the  semiconductor  device  through  a  support  mem- 
ber. 

Another  object  of  the  present  invention  is  to 
provide  a  semiconductor  device  package  in  which 
a  means  for  indicating  precise  position  of  the  semi- 
conductor  device  through  a  support  member  has 
no  undesirable  influence  on  the  detecting  function 
of  the  semiconductor  device. 

According  to  the  present  invention,  there  is 
provided  a  semiconductor  device  package  com- 
prising  a  container  and  a  semiconductor  device 
with  corners  inside  the  container,  characterised  by 
at  least  two  apertures  in  one  of  the  container  walls, 
said  apertures  being  located  at  positions  corre- 
sponding  to  predetermined  positions  of  corners  of 
said  semiconductor  device  and  exposing  said  cor- 
ners  in  said  predetermined  positions. 

The  package  wall  has  an  exposure  window 
through  which  a  substantial  central  portion  of  the 
other  of  its  major  surfaces  is  exposed,  and  the 
semiconductor  device  is  attached  at  the  periphery 
of  the  other  of  its  major  surfaces  to  an  edge  of  the 
exposure  window. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  cross-sectional  view  of  an  infrared  ray 
detecting  semiconductor  device  which  can  be 
used  in  the  package  of  the  present  invention; 
Fig.  2  is  a  plan  view  of  an  infrared  ray  detector 
with  the  package  structure  of  conventional  de- 
sign; 
Fig.  3  is  a  sectional  side  view  taken  along  line  III 
-  Ill  of  Fig.  2; 
Fig.  4  is  a  plan  view  of  an  infrared  ray  detector 
with  the  package  structure  of  the  present  inven- 
tion; 
Fig.  5  is  a  sectional  side  view  taken  along  line  V 
-  V  of  Fig.  4;  and 
Fig.  6  is  a  plan  view  of  a  modified  detector 
package  structure  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

In  Figs.  4  and  5  which  illustrate  a  package  15 
for  a  semiconductor  device  of  the  present  inven- 
tion,  it  is  seen  that  a  semiconductor  device  1, 
which  is  the  same  as  that  shown  in  Fig.  1,  is 
mounted  within  the  package  15  for  an  infrared  ray 
detector.  The  package  15  is  a  substantially  box- 
shaped  container  having  a  main  body  16  with  a 
rectangular  top  wall  17,  four  side  walls  18  and  a 
cover  plate  19.  The  top  wall  17  is  provided  with  a 
rectangular  exposure  window  20  which  has  length 

and  width  dimensions  smaller  than  those  of  the 
rectangular  semiconductor  device  1.  The  semicon- 
ductor  device  1  is  attached  at  the  periphery  of  its 
back  face  or  the  second  major  surface  6  to  the 

5  inner  surface  of  the  package  top  wall  17.  Accord- 
ingly,  a  substantial  portion  of  the  central  area  of  the 
second  major  surface  6  of  the  semiconductor  de- 
vice  1  is  exposed  through  the  exposure  window  20, 
so  that  the  second  major  surface  6  which  is  the 

io  surface  of  the  semiconductor  device  1  for  receiving 
infrared  rays,  can  be  irradiated  by  the  infrared  rays 
to  be  monitored. 

According  to  the  present  invention,  the  top  wall 
17  of  the  semiconductor  device  package  15  has 

is  four  apertures  21  formed  in  the  top  wall  17  for 
allowing  the  detection  of  the  corners  14  of  the 
semiconductor  device  1  attached  to  the  package 
15.  The  apertures  21  are  circular,  and  the  diameter 
of  the  apertures  21  may  be  from  1  mm  to  2  mm. 

20  The  apertures  21  are  located  at  the  positions  on 
the  top  wall  17  corresponding  to  four  corners  14  of 
the  semiconductor  device  1  so  that  the  corners  14 
are  exposed  and  can  be  detected  through  the 
apertures  21  .  Therefore,  the  precise  position  of  the 

25  semiconductor  device  1  can  be  determined  by 
detecting  the  corners  14  of  the  semiconductor  de- 
vice. 

When  any  suitable  reference  point  22  on  the 
pattern  on  the  first  major  surface  5  of  the  semicon- 

30  ductor  device  1  is  selected,  the  distances  between 
the  reference  point  22  and  each  corner  14  can  be 
easily  measured  after  the  individual  semiconductor 
device  is  scribed  from  semiconductor  wafer  and 
before  the  semiconductor  device  1  is  attached  to 

35  the  package  15.  Once  the  above  distances  are 
known,  the  precise  position  of  the  reference  point 
22  which  is  on  the  first  major  surface  5  of  the 
semiconductor  device  1  can  be  easily  determined 
from  the  second  major  surface  6  by  simply  plotting 

40  a  point  at  the  same  distances  from  each  of  the 
corners  14  of  the  semiconductor  device  1.  Al- 
though  this  determination  of  the  position  of  the 
reference  point  on  the  semiconductor  device  1  is 
indirectly  achieved  through  the  positions  of  the 

45  corners  14  of  the  semiconductor  device  1,  since 
non-contact  type  measuring  devices  easily  provide 
an  accuracy  of  ±  1  urn,  the  dimensional  error 
between  the  reference  point  22  on  the  semiconduc- 
tor  device  1  and  a  point  on  the  package  15  or 

50  another  component  associated  with  the  package  15 
can  be  maintained  at  levels  not  exceeding  ±  2  urn. 

Since  the  dimensional  error  during  scribing 
does  not  exceed  50  urn,  and  the  side  faces  of  the 
semiconductor  device  1  are  substantially  perpen- 

55  dicular  to  the  wafer  surface,  the  positioning  of  the 
semiconductor  device  1  relative  to  the  package  15 
so  that  the  corners  14  of  the  semiconductor  device 
1  are  exposed  through  the  apertures  21  can  be 

3 
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easily  achieved  when  the  apertures  21  located  at 
the  predetermined  position  have  a  diameter  of  from 
about  1mm  to  2  mm. 

Once  the  precise  position  of  the  semiconductor 
device  1  or  the  reference  point  22  has  been  deter- 
mined,  it  is  possible  to  preceisely  mount  a  spec- 
trometer  with  respect  to  the  detecting  element  of 
the  semiconductor  device  1,  or  it  is  possible  to 
precisely  adjust  the  position  of  a  cooler  relative  to 
the  detecting  element. 

Fig.  6  illustrates  another  embodiment  of  the 
semiconductor  device  package  25.  The  package  25 
comprises  a  top  wall  26  having  a  window  27 
through  which  the  back  face  or  the  second  major 
surface  6  of  the  semiconductor  device  1  is  ex- 
posed  and  as  well  as  apertures  28.  The  apertures 
28  may  be  the  same  as  the  apertures  21  of  the 
embodiment  shown  in  Figs.  4  and  5  except  that 
they  are  connected  to  the  window  27  by  slits  29  so 
that  the  apertures  28  are  defined  as  continuous 
extensions  of  the  window  27. 

While  four  apertures  21  or  28  are  provided  in 
the  embodiments  described  in  conjunciton  with 
Figs.  4  to  6,  at  least  two  apertures  21  or  28  may  be 
sufficient  to  obtain  desired  results. 

As  has  been  described,  according  to  the 
present  invention,  the  precise  position  of  the  semi- 
conductor  device  can  be  determined  through  the 
support  member  for  the  semiconductor  device 
without  the  need  for  providing  a  position  indicating 
mark  on  the  back  face  of  the  semiconductor  device 
1  ,  which  may  undesirably  influence  the  detection  of 
infrared  rays.  Also,  the  package  structure  of  the 
present  invention  is  simple. 

Claims 

1.  A  semiconductor  device  package  (15)  compris- 
ing  a  container  and  a  semiconductor  device  (1) 
with  corners  (14)  inside  the  container,  charac- 
terised  by  at  least  two  apertures  (21)  in  one  of 
the  container  walls  (17),  said  apertures  being 
located  at  positions  corresponding  to  predeter- 
mined  positions  of  corners  (14)  of  said  semi- 
conductor  device  and  exposing  said  corners  in 
said  predetermined  positions. 

2.  A  semiconductor  device  package  as  claimed  in 
claim  1,  wherein  said  semiconductor  device  (1) 
has  a  semiconductor  element  (3)  on  one  of  its 
major  surfaces,  said  package  wall  (17)  has  an 
exposure  window  (20)  through  which  a  sub- 
stantial  central  portion  of  the  other  of  its  major 
surfaces  is  exposed,  and  said  semiconductor 
device  (1)  is  attached  at  a  periphery  of  said 
other  of  its  major  surfaces  to  an  edge  of  said 
exposure  window. 

3.  A  semiconductor  device  package  as  claimed  in 
claim  1,  wherein  said  semiconductor  device  (1) 
has  a  substantially  rectangular  shape  and  four 
apertures  are  provided  one  for  each  corner. 

5 
4.  A  semiconductor  device  package  as  claimed  in 

claim  2,  wherein  said  apertures  (28)  are  con- 
tinuous  extension  of  said  exposure  window 
(27). 

10 
Patentanspruche 

1.  Halbleitervorrichtungs-Gehause  (15),  das  einen 
Behalter  und  eine  Halbleitervorrichtung  (1)  mit 

is  Ecken  (14)  in  dem  Behalter  aufweist, 
gekennzeichnet  durch 
mindestens  zwei  Offnungen  (21)  in  einer  der 
Behalterwande  (17),  wobei  die  Offnungen  an 
Positionen  liegen,  die  vorbestimmten  Positio- 

20  nen  von  Ecken  (14)  der  Halbleitervorrichtung 
entsprechen,  und  die  Ecken  in  den  vorbe- 
stimmten  Positionen  freilegen. 

2.  Halbleitervorrichtungs-Gehause  nach  Anspruch 
25  1,  wobei  die  Halbleitervorrichtung  (1)  ein  Halb- 

leiterelement  (3)  auf  der  einen  ihrer  Hauptfla- 
chen  hat,  die  Gehausewand  (17)  ein  Freile- 
gungsfenster  (20)  hat,  durch  das  ein  wesentli- 
cher  zentraler  Bereich  von  der  anderen  ihrer 

30  Hauptflachen  freiliegt,  und  die  Halbleitervor- 
richtung  (1)  an  einem  Umfang  der  anderen 
ihrer  Hauptflachen  an  einem  Rand  des  Freile- 
gungsfensters  befestigt  ist. 

35  3.  Halbleitervorrichtungs-Gehause  nach  Anspruch 
1,  wobei  die  Halbleitervorrichtung  (1)  eine  im 
wesentlichen  rechteckige  Gestalt  hat  und  vier 
Offnungen,  eine  fur  jede  Ecke,  vorgesehen 
sind. 

40 
4.  Halbleitervorrichtungs-Gehause  nach  Anspruch 

2,  wobei  die  Offnungen  (28)  kontinuierliche 
Fortsetzungen  des  Freilegungsfensters  (27) 
sind. 

45 
Revendications 

1.  Un  boltier  (15)  de  dispositif  semi-conducteur 
comprenant  un  recipient  et  un  dispositif  semi- 

50  conducteur  (1)  a  coins  (14)  a  I'interieur  du 
recipient,  caracterise  par  au  moins  deux  ouver- 
tures  (21)  dans  I'une  des  parois  (17)  du  reci- 
pient,  lesdites  ouvertures  etant  situees  a  des 
positions  correspondant  a  des  positions  prede- 

55  terminees  des  coins  (14)  dudit  dispositif  semi- 
conducteur  et  exposant  lesdits  coins  dans  les- 
dites  positions  predeterminees. 

4 
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Un  boitier  de  dispositif  semi-conducteur  selon 
la  revendication  1,  ou  le  dispositif  semi- 
conducteur  (1)  precite  a  un  element  semi- 
conducteur  (3)  sur  I'une  de  ses  surfaces  princi- 
pales,  la  paroi  (17)  precitee  du  boitier  a  une  5 
fenetre  d'exposition  (20)  a  travers  laquelle  une 
portion  centrale  substantielle  de  I'autre  de  ses 
surfaces  principales  est  exposee,  et  le  disposi- 
tif  semi-conducteur  (1)  est  fixe  a  une  periphe- 
ric  de  ladite  autre  de  ses  surfaces  principales  10 
a  un  bord  de  ladite  fenetre  d'exposition. 

Un  boitier  de  dispositif  semi-conducteur  selon 
la  revendication  1,  ou  le  dispositif  semi- 
conducteur  (1)  precite  a  une  forme  sensible-  is 
ment  rectangulaire  et  quatre  ouvertures  sont 
prevues  pour  chaque  coin. 

Un  boitier  de  dispositif  semi-conducteur  selon 
la  revendication  2,  ou  les  ouvertures  precitees  20 
(28)  sont  une  extension  continue  de  la  fenetre 
d'exposition  precitee  (27). 
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