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Description 

BACKGROUND  OF  THE  INVENTION 

5  The  present  invention  relates  to  a  method  of  fabricating  a  semiconductor  device,  and  more  particularly 
to  a  wire-bonding  method  for  a  semiconductor  device. 

In  the  method  for  manufacturing  a  semiconductor  device,  a  wire-bonding  process  to  electrically  connect 
bonding  pads  on  the  semiconductor  pellet  and  inner  leads  using  bonding  wires  can  be  said  to  be  an 
extremely  important  process.  Such  a  process  is  disclosed  in  EP-A-01  30498.  When  carrying  out  such  a  wire- 

io  bonding,  it  is  required  to  input  bonding  positional  coordinates  to  the  bonding  apparatus.  Typical  methods  of 
inputting  bonding  position  coordinates  which  have  been  conducted  in  the  art  will  be  now  described. 

(1)  Method  of  preparing  a  ROM 

75  This  method  is  featured  by  writing  positional  coordinate  data  into  a  PROM  to  deliver  the  data  thus 
written  to  the  bonding  apparatus,  and  is  implemented  in  accordance  with  the  following  procedure. 

a)  An  operator  reads  bonding  positional  coordinate  data,  i.e.,  positional  coordinates  of  the  bonding  pads 
and  positional  coordinates  of  internal  junctions  of  lead  frames  from  the  plan  or  design  drawing  of  the 
semiconductor  pellet  and  the  lead  frame. 

20  b)  Coordinate  values  which  have  been  read  in  a  predetermined  format  are  written  using  a  PROM  writer. 
c)  The  PROM  having  been  written  is  set  at  the  bonding  apparatus  to  confirm  the  bonding  positions  on 
the  bonding  apparatus. 
d)  If  there  is  any  dislocation  in  the  bonding  positions,  the  coordinate  value  of  question  is  corrected  to 
repeat  the  procedure  from  the  process  b).  When  correction  is  made  by  parallelly  moving  the  bonding 

25  positions  in  a  whole  scale,  a  digital  switch  provided  on  the  bonding  apparatus  is  operated  to  thereby  set 
a  quantity  parallelly  moved. 

(2)  Method  of  carrying  out  teaching  work 

30  According  to  this  method,  a  teaching  work  is  conducted  to  display  an  object  of  wire-bonding  using  a  TV 
camera  with  it  being  locally  enlarged,  whereby  an  operator  instructs  positional  coordinates  to  be  subjected 
to  bonding  while  observing  a  pictorial  image  on  the  monitor.  This  method  is  carried  out  in  accordance  with 
the  following  procedure. 

a)  Movement  adjustment  of  the  XY  stage  of  the  bonding  apparatus  is  made  so  that  a  point  on  an  object 
35  which  is  to  be  the  start  point  of  the  wire  No.  1  is  displayed  at  the  central  position  of  the  monitor  pictorial 

image.  When  the  adjustment  is  completed,  a  predetermined  input  switch  is  operated  to  thereby  store  the 
coordinate  values  of  the  start  point  into  the  RAM  provided  in  the  bonding  apparatus.  This  is  so  called 
"teaching  work". 
b)  Subsequently,  similar  teaching  work  is  conducted  in  connection  with  the  coordinate  values  of  the  point 

40  which  is  to  be  the  terminating  point  of  the  wire  No.  1  ,  thereafter  to  store  the  coordinate  values  into  the 
RAM. 
c)  The  above-mentioned  procedures  a)  and  b)  are  successively  conducted  in  connection  with  the  entire 
wires. 
d)  Finally,  the  procedures  a)  and  b)  are  conducted  for  a  second  time  in  connection  with  the  wires  to  be 

45  subjected  to  correction  or  alternation,  thus  to  perform  correction  or  alternation.  When  there  is  a  need  to 
parallelly  move  the  bonding  positions  in  a  whole  manner  to  make  correction,  it  is  sufficient  to  set  a 
quantity  parallelly  moved  in  accordance  with  the  same  teaching  work  as  that  indicated  by  the  procedure 
a). 

However,  the  drawbacks  with  the  above-mentioned  methods  are  as  follows. 
50 

(1)  The  drawbacks  with  the  method  of  preparing  ROM. 

An  operator  must  manually  carry  out  all  of  the  work  including  the  work  for  reading  coordinate  values 
from  the  plan,  the  work  for  writing  the  coordinate  values  into  PROM,  and  the  work  for  correcting  the 

55  coordinate  values.  These  works  are  very  troublesome,  with  the  result  that  not  only  much  labor  and  time  are 
spent,  but  also  an  error  is  likely  to  occur. 

2 
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(2)  The  drawbacks  with  the  method  of  carrying  out  the  teaching  work. 

This  method  allows  the  load  of  the  work  to  be  somewhat  reduced  as  compared  to  the  method 
described  in  the  above-mentioned  paragraph  (1)  in  that  it  is  not  required  for  an  operator  to  directly  handle 

5  numerical  values.  However,  the  teaching  work  can  be  still  said  to  be  the  work  in  which  much  labor  and  time 
are  spent  and  an  error  is  likely  to  occur.  For  example,  since  the  pictorial  image  on  the  monitor  is  obtained 
by  locally  enlarging  an  object  of  wire-bonding  using  a  TV  camera,  the  visual  field  is  narrow  and  it  is  very 
difficult  for  an  operator  to  recognize  which  portion  of  the  entirety  of  the  object  of  wire-bonding  is  occupied 
by  the  pictorial  image  presently  displayed.  For  this  reason,  there  likely  occurs  an  error  such  that  teaching  is 

io  erroneously  conducted  in  connection  with  the  adjacent  bonding  pads  or  adjacent  leads. 
As  just  described  above,  the  conventional  wire-bonding  methods  have  the  drawbacks  that  it  takes  much 

labor  and  time  in  the  work  for  inputting  bonding  positional  coordinates,  resulting  in  high  possibility  that  the 
work  is  erroneously  conducted. 

75  SUMMARY  OF  THE  INVENTION 

With  the  above  in  view,  an  object  of  the  present  invention  is  to  provide  a  wire-bonding  method  capable 
of  conducting  a  work  free  from  errors  in  a  short  time  and  with  ease. 

The  object  of  the  invention  is  solved  by  a  wire-bonding  method  for  a  semiconductor  device  designed  in 
20  accordance  with  a  Computer  Aided  Design  system,  said  method  comprising:  a  step  (S1)  of  extracting 

coordinate  values  including  coordinate  values  of  bonding  pads  and  at  least  2  reference  points  on  a 
semiconductor  chip  from  said  Computer  Aided  Design  system  being  represented  in  a  first  coordinate 
system  used  in  said  Computer  Aided  Design  system;  a  step  (S2)  of  extracting  coordinate  values  on  leads 
including  coordinate  values  of  the  bonding  points  on  the  inner  leads  and  at  least  2  reference  points  on  said 

25  leads  from  said  Computer  Aided  Design  system  with  them  being  represented  in  said  first  coordinate 
system;  a  step  (S3)  of  extracting  wiring  information  for  bonding  indicating  the  correspondence  between  said 
bonding  pads  and  said  bonding  points  from  said  Computer  Aided  Design  system;  a  step  (S4)  of  preparing 
bonding  data  in  said  first  coordinate  system  having  positional  coordinates  for  bonding  on  the  basis  of  said 
coordinate  values  on  said  chip,  said  coordinate  values  on  said  leads  and  said  wiring  information  which  have 

30  been  extracted;  a  step  (S5)  of  inputting  said  bonding  data  to  a  bonding  unit;  a  step  (S6)  of  calculating  the 
coordinate  values  of  the  at  least  4  reference  points  in  a  second  coordinate  system  used  in  said  bonding  unit 
using  the  actual  positions  of  said  reference  points  measured  on  said  bonding  unit  and  then  transforming 
said  input  bonding  data  to  corresponding  data  in  said  second  coordinate  system  using  the  transformations 
calculated  for  said  reference  points;  and  a  step  (S7)  of  driving  said  bonding  unit  on  the  basis  of  said 

35  bonding  data. 
This  invention  permits  the  wire-bonding  apparatus  to  be  operative  on  the  basis  of  the  design  data  in  the 

CAD  system,  thus  making  it  unnecessary  for  an  operator  to  manually  input  bonding  data  which  has  been 
required  in  the  conventional  methods.  Accordingly,  this  makes  it  possible  to  carry  out  bonding  work  free 
from  an  error  in  a  short  time  and  with  ease. 

40 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  flow  chart  showing  a  wire-bonding  method  according  to  the  present  invention; 
Fig.  2  is  a  block  diagram  illustrating  an  embodiment  of  an  apparatus  used  in  the  wire-bonding  method 

45  according  to  the  present  invention; 
Fig.  3  is  a  schematic  view  illustrating  the  configuration  of  a  pellet  used  when  the  method  according  to  the 
present  invention  is  carried  out; 
Fig.  4  shows  examples  of  the  modification  of  a  reference  pattern  used  in  the  pellet  shown  in  Fig.  3; 
Fig.  5  is  a  schematic  view  illustrating  the  configuration  of  a  lead  frame  used  when  the  method  according 

50  to  the  present  invention  is  carried  out; 
Fig.  6  shows  example  of  the  modification  of  a  reference  pattern  used  in  the  lead  frame  shown  in  Fig.  5; 
and 
Fig.  7  is  a  diagrammatical  view  showing  an  example  of  a  coordinate  transformation  method  employed  in 
the  present  invention. 

55 
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DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  present  invention  will  be  described  in  detail  in  connection  with  an  embodiment  shown.  Fig.  1  is  a 
flow  chart  showing  a  wire-bonding  method  according  to  the  present  invention.  As  indicated  by  this  flow 

5  chart,  the  method  according  to  the  present  invention  comprises  seven  steps  labeled  S1  to  S7.  An  example 
of  the  hardware  configuration  for  carrying  out  this  wire-bonding  method  is  shown  in  Fig.  2. 

The  outline  of  all  the  procedures  will  be  first  explained.  The  elementary  concept  of  the  present  invention 
resides  in  the  employment  of  a  scheme  to  prepare  bonding  data  necessary  for  wire-bonding  on  the  basis  of 
the  data  of  CAD  system  used  for  designing  the  semiconductor  pellet  and  the  lead  frame  to  deliver  the  data 

io  thus  prepared  to  the  bonding  unit  to  thereby  carry  out  bonding.  In  the  example  of  the  configuration  of  the 
apparatus  shown  in  Fig.  2,  the  CAD  system  comprises  a  chip  CAD  10,  a  lead  CAD  20  and  a  generalized 
computer  30.  The  chip  information  prepared  by  the  chip  CAD  10  is  delivered  to  a  memory  31  and  the  lead 
information  prepared  by  the  lead  CAD  20  is  delivered  to  a  memory  32.  In  addition,  wiring  information  is 
input  to  a  memory  33.  A  data  extraction  unit  34  extracts  necessary  data  from  these  memories  to  prepare 

is  bonding  data  to  thereby  deliver  it  to  a  memory  35.  The  procedures  just  described  above  correspond  to  the 
steps  S1  to  S4  in  Fig.  1.  More  particularly,  at  step  S1,  data  related  to  coordinate  values  on  the  pellet  is 
extracted  from  the  chip  information  in  the  memory  31  .  At  step  S2,  data  related  to  coordinate  values  on  the 
leads  is  extracted  from  the  lead  information  in  the  memory  32.  At  step  S3,  the  wiring  information  in  the 
memory  33,  i.e.,  the  correspondence  relationship  between  the  bonding  pads  on  the  pellet  and  inner  lead 

20  portions  on  the  leads  which  are  subjected  to  bonding  is  extracted.  In  the  ordinary  CAD  system,  data  and 
wiring  information  for  indication  of  the  bonding  position  are  provided  independent  of  the  data  indicative  of 
pictorial  image  for  indication  of  layout.  Accordingly,  it  is  sufficient  to  carry  out  the  work  for  extracting  data 
independently  provided  at  the  steps  S1  to  S3.  Then,  at  step  S4,  coordinate  values,  e.g.,  start  point  or 
terminating  point  etc.  necessary  for  bonding,  i.e.,  bonding  data  are  prepared  on  the  basis  of  the  data 

25  extracted  at  these  steps  S1  to  S3. 
Subsequently,  input  of  the  bonding  data  is  carried  out  at  step  S5.  In  this  embodiment,  this  inputting  is 

not  directly  implemented  to  the  bonding  unit,  but  the  same  is  conducted  through  a  minicomputer  40.  This  is 
because  operations  for  inputting  reference  points  and  for  performing  coordinate  transformation  which  will  be 
described  later  are  conducted  at  step  S6.  The  bonding  data  having  been  transformed  by  the  minicomputer 

30  40  is  delivered  to  the  bonding  unit  50  by  using  a  floppy  or  flexible  disk  41  as  a  medium.  At  step  S7,  the 
actual  bonding  will  be  conducted.  The  respective  steps  referred  to  above  will  be  described  in  detail. 

(1)  Extraction  of  coordinate  values  on  the  pellet  (step  S1) 

35  As  shown  in  Fig.  3,  the  semiconductor  pellet  1  is  provided  with  a  large  number  of  bonding  pads  2. 
These  bonding  pads  2  serve  as  bonding  objects  on  the  side  of  the  pellet.  The  semiconductor  pellet  1  is 
further  provided  with  reference  patterns  3a  and  3b.  These  reference  patterns  serve  as  patterns  which  define 
reference  points  in  the  case  of  performing  transformation  of  the  coordinate  system  at  step  S6  described 
later.  In  this  example,  the  reference  patterns  3a  and  3b  are  square,  which  are  slightly  smaller  than  the 

40  bonding  pads  2.  In  addition,  the  reference  pattern  may  have  specified  shapes  as  shown  in  Figs.  4(a)  to  4(f). 
In  short,  for  the  reference  patterns  3a  and  3b,  they  may  have  any  shapes  as  long  as  they  have  shapes 
which  can  be  easily  distinguished  from  the  bonding  pads  2.  It  is  sufficient  to  provide  at  least  two  such 
reference  patterns. 

In  the  case  of  designing  the  pellet  1  on  the  basis  of  the  CAD  system,  coordinate  values  of  respective 
45  bonding  pads  2  and  reference  patterns  3a  and  3b  are  set  at  the  chip  CAD  10  and  they  are  preserved  in  the 

memory  31  .  Thus,  these  coordinate  values  can  be  easily  extracted  from  the  memory  31  .  It  is  to  be  noted 
that  the  coordinate  values  of  the  bonding  pads  2  or  the  reference  patterns  3a  and  3b  are  defined  as 
coordinate  values  at  the  central  positions  thereof.  It  is  needless  to  say  that  such  coordinate  values  may  be 
defined  as  those,  e.g.,  at  right  upper  corners  of  the  bonding  pads  2  or  the  reference  patterns  3a  and  3b 

50  without  defining  them  as  coordinate  values  at  the  central  positions  thereof.  The  accuracy  of  the  coordinate 
values  is  determined  in  consideration  of  resolution  of  the  XY  stage  of  the  bonding  unit  50  used  at  step  S7. 

In  a  manner  stated  above,  the  coordinate  values  (xp1,  yp1)  and  (xp2,  yp2)  of  the  reference  patterns  3a  and 
3b  and  coordinate  values  (Xi,  yi)  (i  denotes  a  number  indicating  a  specified  bonding  pad)  of  the  respective 
bonding  pads  2  on  the  side  of  the  pellet  are  extracted  by  the  data  extraction  unit  34.  These  coordinate 

55  values  are  memorized  in  the  form  of  text  file. 
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(2)  Extraction  of  coordinate  values  on  leads  (step  S2) 

As  shown  in  Fig.  5,  each  lead  is  provided  with  a  bed  4,  tub  leads  5  and  a  large  number  of  inner  leads  6. 
In  this  embodiment,  reference  patterns  7a  and  7b  are  further  provided  on  the  tub  leads  5.  Similarly  to  the 

5  reference  patterns  3a  and  3b,  these  reference  patterns  7a  and  7b  serve  as  patterns  which  define  reference 
points  in  the  case  of  performing  transformation  of  the  coordinate  system  at  the  step  S6.  These  reference 
patterns  7a  and  7b  are  shaped  as  shown  in  Fig.  5,  but  may  have  various  shapes  as  shown  in  Figs.  6(a)  to 
6(d).  Further,  they  may  be  provided  on  the  inner  leads  6  as  shown  in  Figs.  6(e)  and  6(f),  or  on  the  bed  4  as 
shown  in  Fig.  6(g).  In  short,  as  long  as  a  method  capable  of  easily  discriminating  as  a  reference  pattern  is 

io  employed,  such  a  reference  pattern  may  be  provided  at  any  position  and  in  an  arbitrary  shape.  It  is 
sufficient  to  provide  at  least  two  such  reference  patterns. 

When  such  a  lead  is  designed  on  the  basis  of  the  CAD  system,  all  of  coordinate  values  are  set  at  the 
lead  CAD  20  and  are  preserved  in  the  memory  32.  Thus,  coordinate  values  (xu,  yu)  and  (xL2,  yi.2)  of  the 
reference  patterns  7a  and  7b  and  coordinate  values  (Xj,  yj)  (j  denotes  a  number  indicating  a  specified  point) 

15  of  bonding  points  (which  are  ordinarily  defined  as  points  on  the  central  line  of  the  lead  spaced  from  the  tip 
by  0.4  mm)  are  extracted  by  the  data  extraction  unit  34.  These  coordinate  values  are  memorized  in  the 
form  of  the  text  file. 

(3)  Extraction  of  wiring  information  (step  S3) 
20 

In  accordance  with  the  design  based  on  the  CAD  system,  the  correspondence  relationship  between  a 
plurality  of  bonding  pads  2  and  a  plurality  of  inner  leads  6  are  also  memorized  in  an  arbitrary  form.  Such  a 
correspondence  relationship  is  required  as  wiring  information  in  carrying  out  bonding.  This  correspondence 
relationship  is  not  limited  to  the  case  that  all  of  the  bonding  pads  2  and  the  inner  leads  6  are  used  for 

25  wiring,  and  is  not  necessarily  one-to-one  correspondence.  For  example,  a  correspondence  relationship 
described  below  may  be  extracted  as  the  wiring  information  from  the  CAD  system: 

l e a d   No.  1  :  pad  No.  1 

30  l e a d   No.  2  :  pad  No.  2 

35  
l e a d   No.  8  :  pad  No.  8 
l e a d   No.  9  :  pad  No.  11  

40  l e a d   No.  21  :  pad  No.  23 

l e a d   No.  21  :  pad  No.  24 

•  • 
45 

For  the  wiring  information,  the  number  of  all  wires  necessary  for  bonding  or  the  like  may  be  further 
included.  Such  a  wiring  information  is  extracted  by  the  data  extraction  unit  34  and  is  memorized  in  the  form 

50  of  the  text  file. 

(4)  Preparation  of  bonding  data  (step  S4) 

The  data  extraction  unit  34  then  combines  and  arranges  respective  data  having  been  extracted  at  the 
55  steps  S1  to  S3  to  thereby  prepare  bonding  data  which  can  be  directly  used  for  wire-bonding.  In  this 

preparation  step,  a  processing,  e.g.,  alternation  of  the  bonding  sequence  corresponding  to  various  special 
wire-bonding  methods,  change  of  bonding  point  or  the  like  is  also  conducted.  For  example,  in  case  where 
wiring  is  implemented  to  one  lead  using  two  wires  from  two  pads,  when  bonding  is  carried  out  with  two 

5 
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wires  overlapping  with  each  other  at  the  same  point  on  the  side  of  the  lead,  an  inconvenience  would  occur. 
To  eliminate  this,  at  the  process  for  preparing  bonding  data,  there  is  conducted  a  process  such  that  two 
bonding  points  spaced  from  each  other  are  provided  on  the  side  of  the  lead. 

The  bonding  data  thus  obtained  consists  of  a  text  file  in  which  coordinate  values  indicating  start  and 
5  terminating  points  for  each  wire  are  arranged.  For  example,  such  bonding  data  is  as  follows: 

w i r e   N o . l ,   s t a r t   p o i n t   ( x a , y a ) ,   t e r m i n a t i n g   p o i n t   ( x b , y b )  
10  w i r e   No.  2,  s t a r t   p o i n t   ( x c , y c ) f   t e r m i n a t i n g   p o i n t   ( x d , y d )  

75 
To  the  bonding  data,  other  necessary  number  of  wires  and  coordinate  values  (xp1,  yp1),  (xp2,  yP2),  (xLi, 

yLi)  and  (xL2,  yi.2)  are  added.  It  is  preferable  that  the  name  of  the  product  peculiar  to  the  semiconductor 
device,  the  name  of  the  array  type,  the  name  of  the  package  and  the  like  are  further  added  thereto. 

20  (5)  Input  of  the  bonding  data  (step  S5) 

As  previously  described,  the  processes  of  the  steps  S1  to  S4  are  executed  in  the  generalized  computer 
30  used  in  the  CAD  system.  For  this  reason,  a  work  for  introducing  the  bonding  data  prepared  in  the 
generalized  computer  30  into  the  bonding  unit  is  required.  In  this  embodiment,  as  shown  in  Fig.  2,  the 

25  bonding  data  in  the  memory  35  is  transferred  to  the  minicomputer  40.  This  transfer  work  may  be  conducted 
through  an  external  storage  medium  such  as  a  floppy  disk,  or  may  be  conducted  using  any  communication 
means. 

(6)  Input  of  reference  points  and  the  coordinate  transformation  (step  S6) 
30 

The  bonding  data  input  at  the  step  S5  is  the  coordinate  value  data  based  on  the  coordinate  system  in 
the  CAD  system  (which  will  be  called  "first  coordinate  system"  hereinafter).  However,  the  coordinate 
system  actually  defined  in  the  bonding  apparatus  is  the  coordinate  system  in  the  XY  stage  provided  in  the 
bonding  unit  (which  will  be  called  "second  coordinate  system"  hereinafter).  When  both  the  coordinate 

35  systems  are  completely  identified  to  each  other,  this  step  is  not  required.  However,  since  the  bonding 
apparatus  is  ordinarily  constructed  in  an  independent  manner  without  consideration  of  the  coordinate 
system  of  the  CAD  system,  positional  discrepancy  or  shift  of  the  origin  and  rotational  discrepancy  or  shift  of 
the  coordinate  axis  occur  between  both  the  coordinate  systems.  Further,  since  the  object  of  bonding 
ordinarily  is  heated  to  conduct  bonding  in  the  bonding  unit,  there  is  the  possibility  that  variable  magnifica- 

40  tion  discrepancy  or  shift  occurs  with  respect  to  the  CAD  data  which  is  a  value  designed  at  normal 
temperature  due  to  the  thermal  expansion  at  the  time  of  bonding.  This  thermal  expansion  generally  exhibits 
complicated  behavior  according  to  various  environmental  conditions  and  it  is  therefore  difficult  to  predict  it 
in  advance.  Accordingly,  it  is  necessary  to  correct  such  a  discrepancy  on  the  bonding  apparatus  with  the 
actual  material  subject  to  bonding  being  as  the  object.  Thus,  a  work  for  transforming  the  coordinate  values 

45  defined  in  the  first  coordinate  system  to  those  in  the  second  coordinate  system  is  required  in  the 
minicomputer  40. 

To  realize  this,  coordinate  values  (xpr,  yp1),  (xp2',  yP2'),  (xLr,  yu)  and  (xL2',  yi.2')  of  the  reference  patterns 
3a,  3b,  7a  and  7b  in  the  second  coordinate  system  are  calculated.  They  can  be  calculated  in  accordance 
with  the  conventional  method  of  conducting  teaching  work.  Namely,  it  is  sufficient  to  instruct  positions  of  the 

50  above  four  reference  patterns  on  the  monitor  image.  Since  this  can  be  accomplished  by  instructing  only 
four  portions,  the  load  of  the  work  is  extremely  reduced. 

The  coordinate  transformation  is  performed,  e.g.,  in  accordance  with  the  following  procedure.  It  is  now 
assumed  that  coordinate  values  in  the  first  coordinate  system  at  the  central  points  of  the  reference  patterns 
3a  and  3b  are  represented  with  A(xp1,  yp1)  and  B(xp2,  yP2)  and  coordinate  values  in  the  second  coordinate 

55  system  thereof  are  represented  with  A'(xpr,  yp1)  and  B'(xp2,yP2'),  respectively.  In  this  instance,  coordinate 
values  C(Xi,  yi)  in  the  first  coordinate  system  of  an  arbitrary  point  is  transformed  to  coordinate  values  C'(Xi>, 
yj')  in  the  second  coordinate  system  in  a  manner  stated  below.  Assuming  that  positional  shifts  in  X  and  Y 
directions  between  A(xp1,  yp1)  and  A'(xpr,  yp1)  are  designated  at  dx  and  dy,  respectively,  they  are 
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expressed  below: 

dx  =  xp l '   ~  Xpl  and  I 

dy  =  yPi '   -  y  p i '  

( i )  

70 
Assuming  that  the  positionally  shifted  point  when  the  point  B  is  assumed  to  be  positionally  shifted  by  dx 

and  dy  in  the  same  manner  as  at  the  point  A  is  the  point  E,  the  length  of  the  line  segment  AB  is  L,  the 
length  of  the  line  segment  A  B  is  L  ,  the  length  of  the  line  segment  BE  is  I, 
segments  AB  and  A'b'  form  is  0,  the  following  equation  holds: 

an  angle  which  the  line 

75 

cos8   =  (L2  +  L ■  2  _  ,̂2 ^ ) / 2 L L ' ,   a n d  

20 s i n 8   =  (1  -  c o s 2 9 ) ! l  
( 2 )  

where 
25 

L  =  {(xPi;-xp2)2  +  (yp1  -;yP2)2}*. 
L'  =  {xp/  -  xp2')2  +  (yp/  -  y '̂)2}*  and 
I  =  {(xp2'  -  xp2  -  dx)2  +  (yp2'  -yp2  -dy)2}*. 

30  using  the  above  equations  (1)  and  (2),  coordinate  values  fa',  yi')  after  subjected  to  transformation  are 
calculated  from  the  following  equation: 

35 X.' L '  cos9  - s i n 9  

sin6  cos0 

40 

45 

(3). 

50 

Accordingly,  all  the  coordinate  values  of  the  bonding  data  in  the  first  coordinate  system  which  have 
been  input  at  the  step  S5  can  be  transformed  to  those  in  the  second  coordinate  system.  The  transforma- 
tions  on  the  sides  of  the  pellet  and  the  leads  are  independently  performed.  It  is  to  be  noted  that  since  the 
second  coordinate  system  is  peculiar  to  the  bonding  apparatus,  another  bonding  unit  will  have  a  different 
second  coordinate  system.  Accordingly,  when  floppy  disks  for  personal  use  etc.  are  provided  for  respective 
bonding  apparatus  thus  to  store  bonding  data  after  subjected  to  transformation  therein,  this  is  convenient 
when  used  for  a  second  time.  Namely,  by  only  inputting  data  from  the  floppy  disk,  it  is  possible  to  conduct 
wire-bonding. 

55 
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(7)  Bonding  (step  S7) 

When  bonding  data  which  have  been  transformed  to  those  in  coordinate  systems  peculiar  to  the 
respective  bonding  units  are  thus  provided,  it  is  possible  to  carry  out  wire-bonding  on  the  basis  of  these 

5  data  thus  provided.  Inputting  the  transformed  data  to  the  bonding  unit  50  may  be  conducted  through  an 
external  storage  medium  such  as  a  floppy  disk,  or  may  be  conducted  using  any  communication  means.  In 
this  embodiment,  the  bonding  data  after  subjected  to  transformation,  which  have  been  output  from  the 
minicomputer  40,  are  written  into  the  floppy  disk  41.  By  using  this  floppy  disk  41,  inputting  to  the  bonding 
unit  50  is  carried  out.  The  XY  stage  in  the  bonding  unit  50  will  move  the  bonding  object  on  the  basis  of  the 

io  given  coordinate  values. 

Claims 

1.  A  wire-bonding  method  for  a  semiconductor  device  designed  in  accordance  with  a  Computer  Aided 
is  Design  system,  said  method  comprising: 

a  step  (S1)  of  extracting  coordinate  values  including  coordinate  values  of  bonding  pads  and  at  least 
2  reference  points  on  a  semiconductor  chip  from  said  Computer  Aided  Design  system  being  repre- 
sented  in  a  first  coordinate  system  used  in  said  Computer  Aided  Design  system; 

a  step  (S2)  of  extracting  coordinate  values  on  leads  including  coordinate  values  of  the  bonding 
20  points  on  the  inner  leads  and  at  least  2  reference  points  on  said  leads  from  said  Computer  Aided 

Design  system  with  them  being  represented  in  said  first  coordinate  system; 
a  step  (S3)  of  extracting  wiring  information  for  bonding  indicating  the  correspondence  between  said 

bonding  pads  and  said  bonding  points  from  said  Computer  Aided  Design  system; 
a  step  (S4)  of  preparing  bonding  data  in  said  first  coordinate  system  having  positional  coordinates 

25  for  bonding  on  the  basis  of  said  coordinate  values  on  said  chip,  said  coordinate  values  on  said  leads 
and  said  wiring  information  which  have  been  extracted; 

a  step  (S5)  of  inputting  said  bonding  data  to  a  bonding  unit; 
a  step  (S6)  of  calculating  the  coordinate  values  of  the  at  least  4  reference  points  in  a  second 

coordinate  system  used  in  said  bonding  unit  using  the  actual  positions  of  said  reference  points 
30  measured  on  said  bonding  unit  and  then  transforming  said  input  bonding  data  to  corresponding  data  in 

said  second  coordinate  system  using  the  transformations  calculated  for  said  reference  points;  and 
a  step  (S7)  of  driving  said  bonding  unit  on  the  basis  of  said  bonding  data. 

2.  A  wire-bonding  method  as  set  forth  in  claim  1,  wherein  coordinate  values  in  said  two  coordinate 
35  systems  are  compared  to  obtain  positional  shift,  rotational  shift  and  variable  shift  between  said  two 

coordinate  systems  to  perform  said  transformation  with  reference  to  these  values. 

Patentanspruche 

40  1.  Leitungsbonding-Verfahren  fur  eine  Halbleitereinrichtung,  die  entsprechend  mit  einem  rechnerunter- 
stutzten  Entwurfssystem  (CAD)  entworfen  wurde,  umfassend: 
einen  Schritt  (S1),  in  dem  aus  dem  CAD-System  Koordinatenwerte  extrahiert  werden,  umfassend  die 
Koordinatenwerte  der  AnschluBflachen  und  mindestens  zwei  Bezugspunkte  auf  einem  Halbleiterchip, 
dargestellt  in  einem  ersten,  im  CAD-System  verwendeten  Koordinatensystem; 

45  einen  Schritt  (S2),  in  dem  Koordinatenwerte  auf  Anschlusse  aus  dem  CAD-System  extrahiert  werden, 
umfassend  Koordinatenwerte  der  Bondingpunkte  auf  den  inneren  Anschlussen  und  mindestens  zwei 
Bezugspunkte  auf  den  Anschlussen,  wobei  diese  im  ersten  Koordinatensystem  dargestellt  sind; 
einen  Schritt  (S3),  in  dem  aus  dem  CAD-System  Informationen  zum  Verbinden  extrahiert  werden,  die 
die  Entsprechung  zwischen  den  AnschluBflachen  und  den  Bondingpunkten  angeben; 

50  einen  Schritt  (S4),  in  dem  die  Bondingdaten  im  ersten  Koordinatensystem  mit  Ortskoordinaten  zum 
Bonden  hergestellt  werden  auf  Grundlage  der  Koordinatenwerte  auf  dem  Chip,  den  Koordinatenwerten 
auf  den  Anschlussen  und  den  Bondinginformationen,  welche  extrahiert  worden  sind; 
einen  Schritt  (S5),  in  dem  die  Bondingdaten  einer  Bondingeinheit  eingegeben  werden; 
einen  Schritt  (S6),  in  dem  die  Koordinatenwerte  von  mindestens  vier  Bezugspunkten  in  einem  zweiten 

55  Koordinatensystem  berechnet  werden,  das  in  der  Bondingeinheit  verwendet  wird,  wobei  die  tatsachli- 
chen  Orte  der  auf  der  Bondingeinheit  gemessenen  Bezugspunkte  verwendet  werden  und  dann  die 
Eingabedaten  in  entsprechende  Koordinaten  im  zweiten  System  ubergefuhrt  werden,  wobei  die  fur  die 
Bezugspunkte  berechneten  Transformationen  verwendet  werden;  und 
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einen  Schritt  (S7),  in  dem  die  Bondingeinheit  auf  Grundlage  der  Bondingdaten  angesteuert  wird. 

2.  Leitungsbonding-Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dal3  Koordinatenwerte  in  den 
zwei  Koordinatensystemen  verglichen  werden,  urn  die  Ortsverschiebung,  Rotationsverschiebung  und 

5  Variablenverschiebung  zwischen  den  beiden  Koordinatensystemen  zu  erhalten,  urn  die  Transformation 
bezuglich  dieser  Werte  auszufuhren. 

Revendicatlons 

io  1.  Procede  pour  la  fixation  d'un  fil  pour  un  dispositif  a  semi-conducteur  congu  selon  un  systeme  de 
Conception  Assistee  par  Ordinateur,  ledit  procede  comportant: 

une  etape  (S1)  d'extraction  de  valeurs  de  coordonnees,  parmi  lesquelles  les  valeurs  des  coordon- 
nees  des  plots  de  connexion  et  d'au  moins  2  points  de  reference  situes  sur  une  puce  a  semi- 
conducteur  depuis  ledit  systeme  de  Conception  Assistee  par  Ordinateur,  representees  dans  un  premier 

is  systeme  de  coordonnees  utilise  dans  ledit  systeme  de  Conception  Assistee  par  Ordinateur  ; 
une  etape  (S2)  d'extraction  de  valeurs  de  coordonnees  sur  des  fils,  parmi  lesquelles  les  valeurs 

des  coordonnees  sur  les  points  de  connexion  des  fils  internes  et  d'au  moins  2  points  de  reference  sur 
lesdits  fils  depuis  ledit  systeme  de  Conception  Assistee  par  Ordinateur,  celles-ci  etant  representees 
dans  ledit  premier  systeme  de  coordonnees; 

20  une  etape  (S3)  d'extraction  d'informations  de  cablage  pour  la  connexion,  indiquant  la  correspon- 
dence  entre  lesdits  plots  de  connexion  et  lesdits  points  de  connexion,  depuis  ledit  systeme  de 
Conception  Assistee  par  Ordinateur; 

une  etape  (S4)  de  preparation  des  donnees  de  connexion  dans  ledit  premier  systeme  de 
coordonnees,  avec  des  coordonnees  de  position  pour  la  connexion,  sur  la  base  desdites  valeurs  de 

25  coordonnees  de  ladite  puce,  desdites  valeurs  de  coordonnees  sur  lesdits  fils  et  desdites  informations 
de  cablage  qui  ont  ete  extraites; 

une  etape  (S5)  d'entree  desdites  donnees  de  connexion  sur  un  appareil  de  connexion; 
une  etape  (S6)  de  calcul  des  valeurs  des  coordonnees  d'au  moins  4  points  de  reference  dans  un 

second  systeme  de  coordonnees  utilise  dans  ledit  appareil  de  connexion,  en  utilisant  les  positions 
30  reelles  desdits  points  de  reference,  mesurees  sur  ledit  appareil  de  connexion,  puis  en  transformant 

lesdites  donnees  de  connexion  d'entree  en  donnees  correspondantes  dans  ledit  second  systeme  de 
coordonnees,  en  utilisant  les  transformations  calculees  pour  lesdits  points  de  reference;  et 

une  etape  (S7)  de  commande  dudit  appareil  de  connexion  sur  la  base  desdites  donnees  de 
fixation. 

35 
2.  Procede  pour  la  fixation  d'un  fil  selon  la  revendication  1  ,  dans  lequel  les  valeurs  des  coordonnees  dans 

lesdits  deux  systemes  de  coordonnees  sont  comparees  afin  d'obtenir  un  decalage  de  position,  un 
decalage  de  rotation  et  un  decalage  variable  entre  lesdits  deux  systemes  de  coordonnees  afin 
d'effectuer  ladite  transformation  en  reference  a  ces  valeurs. 

40 

45 

50 

55 

9 



EP  0  258  869  B1 

C  S T A R T  

E X T R A C T I O N   OF  C O O R D I N A T E  
V A L U E S   ON  P E L L E T  

E X T R A C T I O N   OF  C O O R D I N A T E  
V A L U E S   ON  L E A D S  

E X T R A C T I O N   OF  W I R I N G  
I N F O R M A T I O N  

P R E P A R A T I O N   O F  
B O N D I N G   D A T A  

I N P U T   O F  
B O N D I N G   D A T A  S 5  

N P U T   OF  R E F E R E N C E   P O I N T S   A N D  
C O O R D I N A T E   T R A N S F O R M A T I O N  

3 0 N D I N G  5 7  

F  I  G .   I 

0 



EP  0  258  869  B1 

F   I  G .   2  

11 



EP  0  258  869  B1 

2  

I 

□  □ □ □ □ □ □ □   o r -   3 d  
□  □  
□  

□  
D  

□  
□  

3 b —   □  □ □ □ □  

F   I  G .   3  

( a )  ( b )  

( c )  

( d )  ( e )  ( f   )  

F   I  G .   4  

12 



EP  0  258  869  B1 

13 



EP  0  258  869  B1 

A  ( x p i   ,  y  pi  ) 

- ^ d V ^ r z r A '   ( x p ' i   , y p  

B  ( x p 2 , y P 2 ) ) d x ^ - ^   / 

B  (  x p 2   t y p 2 ) ^  

C  ( x i ,   y i )  

C ' t x l ' . y l ' )  

- X '  

F   I  G .   7  

14 


	bibliography
	description
	claims
	drawings

