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©  Method  for  mounting  components  on  a  substrate  and  component  mounting  machine  therefor. 

©  The  present  invention  relates  to  a  method  for 
mounting  components  onto  a  substrate  such  as 
mounting  IC's  onto  a  printed  circuit  board,  wherein 
the  components  being  attracted  by  means  of  attract- 
ing  nozzles  disposed  on  a  head  unit  of  a  component 
mounting  machine  having  the  component  detected 
in  order  to  acquire  correction  amounts  for  the  pre- 
cise  positioning  of  the  component  by  means  of  an 
optical  detecting  means. 

Moreover,  the  present  invention  relates  to  a 
component  mounting  apparatus  which  comprises  a 
recognising  height  storing  section  which  allows  to 
adjust  the  height  of  the  component  being  inspected 
in  response  to  the  kind  of  the  component. 

FIG.  1 
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The  present  invention  relates  to  a  method  for 
mounting  a  minute  component  onto  a  substrate, 
said  component  being  attracted  by  means  of  at 
least  one  attracting  nozzle  disposed  on  a  head  unit 
wherein  the  component  is  subject  to  optical  inspec- 
tion  of  its  position  by  an  optical  detecting  means 
on  the  basis  of  a  projection  width  of  said  compo- 
nent  while  same  is  being  rotated  in  its  attracted 
state  through  the  attracting  nozzle  to  obtain  correc- 
tion  amounts  of  the  mounting  position  of  the  com- 
ponent  onto  the  substrate. 

Moreover,  the  present  invention  relates  to  a 
component  mounting  machine  for  mounting  such 
components,  preferably  for  performing  the  afore- 
indicated  method. 

For  mounting  minute  components  such  as  IC's, 
resistors,  transisters,  condensers,  etc.,  exactly  on 
their  specified  positions  on  the  substrate,  such  as  a 
printed  circuit  board,  mounting  apparatuses  were 
already  suggested  which  attract  a  component 
through  an  attracting  nozzle  by  vacuum  and  detect- 
ing  the  attracting  position  of  the  component  in  view 
of  irregularities  which  can  prevent  the  component 
from  being  precisely  positioned  on  the  desired  spot 
onto  the  substrate.  Such  component  mounting  ap- 
paratuses  are,  for  example,  disclosed  in  the  ap- 
plicant's  previous  European  patent  applications  No. 
93111932.5,  93110535.7,  93110547.2  and 
93110537.3  which  all  belong  to  the  prior  art  under 
Article  54(3)  EPC. 

Therefore,  so  far  a  chip  component  mounting 
machine  as  already  been  suggested  on  which  a 
chip  component,  such  as  a  electronic  component 
like  an  IC,  etc.,  is  attracted  from  a  component 
feeding  section  by  a  mounting  head  unit  of  the 
machine,  transfered  to  a  prepositioned  substrate 
such  as  a  printed  circuit  board  and  is  mounted  at  a 
predetermined  position  thereon.  Such  a  mounting 
machine  usually  has  a  head  unit  adapted  for  mov- 
ing  in  the  X-axis  and  Y-axis  directions  and  at  least 
one  attracting  nozzle  adapted  for  moving  in  a  Z- 
axis  vertical  direction.  Moreover,  the  attracting  noz- 
zle  is  rotatable  about  its  vertical  R-axis  and  the 
head  unit  is  provided  with  a  driving  means  for 
movement  in  various  directions  and  for  rotating  the 
attracting  nozzle.  By  controlling  these  driving 
means  and  supply  means  for  applying  a  negative 
pressure  to  the  attracting  nozzle,  the  chip  compo- 
nent  is  automatically  attracted  and  mounted. 

As  the  attracting  position  of  the  component  as 
attracted  to  the  attracting  nozzle  tends  to  imply 
some  undesirable  deviations,  it  is  required  to  cor- 
rect  the  mounting  position  according  to  the  position 
of  deviations  of  the  component  and,  therefore,  it 
has  already  been  suggested  to  equip  the  mounting 
machine  with  an  optical  detecting  means  com- 
posed  of  a  parallel  light  beam  emitting  section  and 
a  light  receiving  section  for  emitting  parallel  light 

beams  toward  the  component  and  detecting  the 
attracted  state  of  the  component  on  the  basis  of 
the  projection  of  the  component  (see 
EP931  10547.2). 

5  On  mounting  machines  equipped  with  such 
optical  detecting  means  as  indicated  above,  the 
attracting  nozzle  has  been  kept  at  a  predetermined 
constant  height  position  irrespective  of  the  kind  of 
the  component  when  recognising  same  by  the  op- 

io  tical  detecting  means  such  as  a  laser  unit.  In  some 
cases  difficulties  have  arisen  with  said  systems  as, 
depending  on  the  size  and/or  shape  of  the  compo- 
nents,  the  projection  values  obtained  did  not  reflect 
the  positional  relationship  of  the  attracting  state  of 

75  the  component  at  the  attracting  nozzle  due  to  the 
outer  design  of  the  component.  Accordingly,  in 
some  cases  detection  has  become  incorrect  for 
components  having  a  special  shape  as  it  is  ex- 
plained  hereinafter  refering  to  Figure  8. 

20  In  Figure  8,  reference  letters  A,  B,  and  C 
denote  a  head  unit,  an  attracting  nozzle  mounted 
on  the  head  unit  A  so  as  to  be  raised/lowered  and 
rotated,  and  a  laser  unit  composed  of  a  laser  beam 
emitting  section  C1  and  a  light  receiving  section 

25  C2.  When  recognising  a  chip  component  by  this 
optical  detecting  unit,  the  chip  component  is  at- 
tracted  to  the  attracting  nozzle  B,  and  is  irradiated 
with  laser  beam  emitted  for  the  emitting  section  C1 
with  the  chip  component  positioned  between  the 

30  emitting  section  C1  and  light  receiving  section  C2 
to  detect  the  projection  width  of  the  chip  compo- 
nent.  When  the  chip  component  has  a  usual  shape 
such  as  square  plates  or  rectangular  parallelepip- 
eds,  sinces  its  projection  width  changes  when  the 

35  chip  component  is  rotated  while  irradiating  it  with 
laser  beam  from  a  definite  direction,  the  centre 
position  and  rotating  angle  of  the  chip  component 
is  detected  by  examining  the  projection  width. 

However,  when  the  chip  component  W  has  a 
40  special  shape  having  the  upper  portion  Wa  shape 

cylindrically  and  the  lower  portion  Wb  shaped  like 
a  square  plate,  if  the  attracting  nozzle  B  is  only 
kept  at  a  constant  height  as  usual,  the  laser  beam 
L  from  the  laser  beam  emitting  section  will  be 

45  directed  to  the  cylinder  portion  Wa  of  the  compo- 
nent  W  is  rotated,  it  becomes  difficult  to  detect  the 
rotating  angle,  etc.,  of  the  component. 

Accordingly,  it  is  an  objective  of  the  present 
invention  to  provide  a  method  for  mounting  minute 

50  components  onto  a  substrate  as  indicated  above 
which  allows  to  detect  appropriately  the  position 
and  rotating  angle  of  a  component  on  the  basis  of 
the  detection  of  the  projection  width  by  the  optical 
detecting  means  even  if  the  chip  component  at- 

55  tracted  to  the  attracting  nozzle  has  a  special  shape. 
Moreover,  it  is  a  further  objective  of  the  present 

invention  to  provide  an  improved  component 
mounting  machine  as  indicated  above,  particularly 

2 
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adapted  for  performing  said  method,  having  an 
improved  detecting  system  for  reliably  evaluating 
the  attracted  state  and  positional  relationship  of  the 
attracted  component  with  respect  to  the  axis  of  the 
attracting  nozzle,  irrespective  of  the  shape  of  the 
component.  Specifically,  the  component  mounting 
machine  should  allow  to  precisely  detect  the  posi- 
tion  and  rotating  angle  of  the  component  on  the 
basis  of  its  projection  width. 

In  order  to  perform  the  afore-indicated  objec- 
tive  in  terms  of  the  method,  the  present  invention 
improves  the  method  for  mounting  a  minute  com- 
ponent  onto  a  substrate  as  indicated  above  in  that 
the  of  inspection  of  the  component  through  the 
optical  detecting  means  is  made  variable  in  re- 
sponse  to  the  type  or  kind  of  the  component. 

Thus,  a  centre  position  and  rotating  angle  of 
the  component  can  be  obtained  on  the  basis  of  the 
projection  width  detected  by  the  optical  detecting 
means  after  a  component  was  attracted  to  the 
attracting  nozzle  and  the  attracting  nozzle  is  then 
adjusted  to  a  height  set  by  a  height  setting  means. 
Since  the  height  is  set  according  to  the  type  of  the 
components,  ie.  according  to  its  size  or  outer 
shape,  the  height  position  of  the  component  can  be 
adjusted  such  that  the  parallel  light  beams  may  be 
directed  to  the  portion  suitable  for  appropriately 
detecting  the  centre  position,  rotating  angle,  etc., 
on  the  basis  of  the  detected  projection  width. 

According  to  a  preferred  embodiment  of  said 
method,  the  recognising  height  of  the  component  is 
adjustable  by  means  of  raising  or  lowering  the 
respective  attracting  nozzle  to  which  the  compo- 
nent  is  attracted  in  response  to  the  size,  specifi- 
cally  in  response  to  the  shape  of  the  component. 

Other  preferred  embodiments  and  develop- 
ments  of  the  method  according  to  the  present 
invention  are  laid  down  in  the  further  subclaims. 

In  order  to  perform  the  afore-indicated  objec- 
tive  in  terms  of  the  component  mounting  machine 
as  defined  in  the  preamble  of  claim  1  1  ,  the  present 
invention  improves  said  machine  in  that  the  main 
controller  comprises  a  height  setting  means  for 
setting  a  predetermined  detecting  height  for  detect- 
ing  the  projection  width  of  the  component  in  re- 
sponse  to  the  type  or  kind  of  the  component  to  be 
mounted  and  that  a  control  means  is  provided  for 
controlling  a  raising  and/or  lowering  driving  means 
of  the  relevant  attracting  nozzle. 

According  to  a  preferred  embodiment  of  the 
present  invention,  the  height  setting  means  com- 
prises  a  storing  section  for  different  recognising 
heights  in  response  to  the  shape  of  the  compo- 
nents,  containing  preprogrammed  maps  or  tables 
wherein  recognising  heights  are  stored  in  terms  of 
the  different  nature  of  the  components,  specifically 
in  terms  of  the  size  and/or  shape  thereof. 

Further  preferred  embodiments  of  said  compo- 
nent  mounting  machine  are  laid  down  in  the  other 
subclaims. 

Accordingly,  said  chip  component  mounting 
5  machine,  which  is  provided  with  a  head  unit  having 

at  least  one  attracting  nozzle  and  driving  means 
therefore  and  an  optical  detecting  means  com- 
posed  of  a  parallel  light  beam  emitting  section  and 
a  light  receiving  section  and  which  is  adapted  for 

io  detecting  the  centre  position  and  the  rotating  angle 
of  the  component  after  same  was  attracted  to  the 
attracting  nozzle,  on  the  basis  of  the  projection 
width  detected  by  the  optical  detecting  means  al- 
lows  to  obtain  an  appropriate  correction  amount  for 

is  the  mounting  position  of  the  component  as  a  height 
position  of  the  component,  the  projection  of  width 
of  which  is  being  detected,  is  set  according  to  the 
kind  of  the  component  and  the  raising  and/or  lower- 
ing  means  for  the  attracting  nozzle  is  controlled 

20  such  that  the  component  can  be  moved  to  the 
predetermined  height  position.  Accordingly,  the  de- 
tections  performed  by  the  optical  detecting  means 
and  the  correction  of  the  components  mounting 
position  based  thereon  are  appropriately  carried 

25  even  if  the  attracted  component  is  of  a  special 
shape  partially  including  a  cylinderical  portion. 

In  the  following  the  present  invention  is  ex- 
plained  in  greater  detail  through  an  embodiment 
thereof  in  conjunction  with  the  accompanying  draw- 

30  ings,  wherein: 
Figure  1  is  an  overall  plan  view  of  the  compo- 
nent  mounting  machine  according  to  a  preferred 
embodiment  of  the  this  invention  having  a  con- 
trol  means  for  the  height  position  of  the  attract- 

35  ing  nozzle  according  to  the  present  invention, 
Figure  2  is  a  front  view  of  the  component 
mounting  machine  according  to  Figure  1, 
Figure  3  is  an  enlarged  front  view  of  a  head  unit 
of  the  component  mounting  machine  of  Figures 

40  1  and  2, 
Figure  4  is  a  block  diagram  of  a  control  system 
of  the  component  mounting  machine  of  Figure 
1, 
Figure  5  is  a  flow  chart  showing  the  control  for  a 

45  series  of  processes  of  attracting,  recognising 
and  mounting  of  the  component  carried  on  by 
the  component  mounting  machine  of  Figure  1, 
Figures  6a  and  6b  are  explanatory  views  show- 
ing  the  state  during  component  recognition 

50  wherein  Figure  6a  shows  the  case  where  the 
component  is  of  a  usual  shape  and  Figure  6b 
shows  the  state  where  the  component  is  of  a 
special  shape, 
Figure  7  is  a  perspective  view  showing  an  ex- 

55  ample  of  a  chip  component  having  a  special 
shape, 
Figure  8  is  an  explanatory  view  showing  the 
difficulties  arisen  in  prior  arts  in  recognising  a 

3 
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component  having  a  specific  shape. 
An  embodiment  of  this  invention  is  described 

referring  to  appended  drawings. 
Fig.1  and  Fig.2  show  the  overall  structure  of  a 

component  mounting  machine,  an  embodiment  of 
this  invention.  As  shown,  a  conveyer  2  for  convey- 
ing  printed  substrates  is  installed  on  the  base  1, 
the  printed  substrate  is  conveyed  on  the  conveyer 
2,  and  is  brought  to  a  stop  at  a  predetermined 
component  mounting  position. 

On  the  sides  of  the  conveyer  2  are  disposed 
component  feeding  sections  4  each  provided  with 
many  rows  of  tape  feeders  4a.  Each  tape  feeder  4a 
is  adapted  for  sending  out  a  tape  holding  and 
containing  chip  components  20  such  as  ICs,  tran- 
sisters,  condensers,  etc.,  at  regular  intervals  from  a 
reel,  and  is  provided  with  a  ratchet  type  feeder 
mechanism  incorporated  at  the  tape  send-out  end 
so  that  the  feeder  tape  4a  may  be  intermittently 
sent  out  as  chip  components  are  picked  up  by  a 
head  unit  5  to  be  described  later. 

The  head  unit  5  adapted  for  moving  both  in  the 
X  axis  direction  (direction  of  the  conveyer  2)  and  in 
the  Y  axis  direction  (direction  perpendiclar  to  the  X 
axis  direction  on  a  horizontal  plane)  is  installed 
above  the  base  1  . 

That  is,  while  a  pair  of  fixed  rails  7  extended  in 
the  Y  axis  direction  and  a  ball  screw  8  to  be 
rotated  by  a  Y  axis  servomotor  9  are  disposed  on 
the  base  1,  a  head  unit  support  member  11  is 
supported  on  the  fixed  rails  7,  and  a  nut  portion  12 
provided  on  the  support  member  11  is  in  screw- 
engagement  with  the  ball  screw  8.  The  supporting 
member  11  is  provided  with  a  guide  member  13 
extended  in  the  X-axis  direction  and  a  ball  screw 
14  to  be  rotated  by  an  X  axis  servomotor  15,  a 
head  unit  5  is  movably  supported  by  said  guide 
member  13,  and  a  nut  portion  (not  shown)  provided 
in  this  head  unit  5  is  in  screw-engagement  with  the 
ball  screw  14.  While  the  ball  screw  8  is  rotated  by 
the  operation  of  the  Y  axis  servomotor  9  and  the 
support  member  11  is  moved  in  the  Y  axis  direc- 
tion,  the  ball  screw  14  is  rotated  by  the  operation  of 
the  X  axis  servomotor  15  and  the  head  unit  5  is 
moved  in  the  X  axis  direction  relative  to  the  sup- 
port  member  1  1  . 

The  Y  axis  servomotor  9  and  X  axis  servomotor 
15  are  respectively  provided  with  position  detecting 
means  10  and  16  each  constituted  of  an  encoder. 

The  head  unit  5  in  the  embodiment  above  is 
provided  with  two  attracting  nozzles  21  ,  22.  On  the 
lower  portion  of  the  head  unit  5  is  disposed  a  laser 
unit  31  as  optical  detecting  means.  On  the  embodi- 
ment  shown  here  ,  a  component  recognizing  cam- 
era  33  is  installed  at  an  appropriate  position  within 
the  head  unit  moving  range  on  the  base  1  so  that 
the  component  may  be  recognized  through  image 
processing  after  photographing  it  with  a  camera  in 

addition  to  the  component  recognition  on  the  basis 
of  the  component  projection  width  detected  by  the 
laser  unit  31.  Concretely  describing  members 
equipped  on  the  head  unit  5  referring  to  Fig.3,  both 

5  attracting  nozzles  21  ,22  are  made  capable  of  mov- 
ing  in  the  Z  axis  direction  (up-down  direction)  and 
rotating  about  the  R  axis  (nozzle  center  axis),  and 
are  operated  by  the  Z  axis  servomotors  23,24  and 
R  axis  servomotors  25,26.  Each  servomotor  23 

io  through  26  is  provided  with  a  positiion  detecting 
means  27  through  30,  respectively.  Each  attracting 
nozzle  21  ,22  is  connected  with  a  negative  pressure 
supplying  means  (not  shown)  through  valves,  etc., 
so  that  component  attracting  negative  pressure 

is  may  be  supplied  to  the  attracting  nozzles  when 
required. 

The  first  attracting  nozzle  21  is  disposed  gen- 
erally  at  the  center  of  the  space  corresponding  to 
the  space  32  in  the  laser  unit  31  ,  while  the  second 

20  attracting  nozzle  22  is  disposed  slantly  on  one  side 
of  the  first  nozzle  21.  Such  a  structure  is  for  the 
purpose  of  selecting  the  modes  of  attracting  nozzle 
usage  from  among  a  first  mode  in  which  only  the 
first  nozzle  21  is  used  and  a  second  mode  in  which 

25  both  nozzles  21  and  22  are  used.  For  example, 
only  the  first  attracting  nozzle  21  is  used  to  attract 
one  chip  component  when  the  chip  component  is 
comparatively  large  or  when  the  chip  component  is 
recognized  on  the  basis  of  photograph  taken  by  the 

30  component  recognizing  camera  33,  while  both  at- 
tracting  nozzles  21  ad  22  are  used  to  attract  two 
chip  components  when  the  chip  component  is 
comparatively  small  and  the  component  is  recog- 
nized  by  the  laser  unit  31. 

35  The  laser  unit  31  has  a  laser  beam  generating 
section  (prallel  beam  emitting  section)  31a  and  a 
detector  (light  receiving  section)  31  disposed  op- 
posite  to  each  other  on  both  sides  of  a  space  32 
through  which  the  attracting  nozzles  21,22  passes 

40  when  raised  and  lowered,  and  the  detector  31b  is 
constituted  of  a  CCD.  The  laser  beam  is  emitted 
from  the  laser  beam  generating  section  31a  toward 
the  chip  component  when  the  chip  component  is 
positioned  in  the  space  above,  and  the  detector 

45  31  b  detects  the  projection  width  of  the  chip  compo- 
nent  by  receiving  the  laser  beam  not  intercepted 
by  the  chip  component  20. 

This  embodiment  is  further  equipped  with  a 
light  emitter  unit  35  for  lighting  when  recognizing 

50  the  chip  component  using  the  component  recogniz- 
ing  camera  33,  and  a  substrate  recognizing  camera 
45  for  detecting  the  substrate.  The  light  emitter  unit 
35  is  disposed  above  the  laser  unit  31  ,  has  a  plate- 
like  light  emitter  36  composed  of  a  number  of  LED 

55  and  a  diffusing  plate  37  formed  with  milk  white 
acryl  plate  or  the  like  so  that  the  light  of  the  light 
emitter  36  may  be  appropriately  diffused  and  lo- 
cated  under  the  light  emitter  36,  and  has  a  through 

4 
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hole  39  formed  through  both  light  emitter  36  and 
diffusing  plate  37  at  the  center  portion  thereof  so 
that  the  attracting  nozzle  may  be  inserted  therein. 

This  light  emitter  unit  35  can  be  moved  lat- 
erally  (in  the  left-right  direction  in  Fig.3),  and  is 
operated  by  light  emitter  unit  driving  means  such 
as  an  air  cylinder.  The  light  emitter  unit  35  is 
brought  to  the  position  at  which  the  light  emitter 
unit  35  covers  the  attracting  nozzle  disposing  place 
from  below  and  the  through  hole  39  correcponds  to 
the  first  attracting  nozzle  21  when  the  component 
is  recognized  through  photographing  by  using  the 
component  recognizing  camera  33,  and  is  brought 
to  a  position  keeping  away  from  the  nozzle  dis- 
posing  place  (state  shown  in  Fig.3)  when  the  com- 
ponent  is  recognized  by  the  laser  unit  31  .  Further, 
the  laser  unit  31  is  moved  to  the  position  at  which 
the  through  hole  39  corresponds  to  a  substrate 
recognizing  camera  45  when  detecting  the  sub- 
strate.  The  head  unit  5  is  provided  with  position 
detecting  means  42  (shown  in  Fig.4)  constituted  of 
a  position  sensor  to  detect  these  three  positions. 

Fig.4  shows  an  embodiment  of  the  control  sys- 
tem.  In  this  diagram,  the  Y  axis  servomotor  9,  X 
axis  servomotor  15,  Z  axis  servomotors  23,24  and 
R  axis  servomotors  25,26  for  attracting  nozzles 
21,22  of  the  head  unit  5,  and  position  detecting 
means  10,16,27  through  30  provided  on  these  ser- 
vomotors  are  electrically  connected  to  the  axis 
controller  (driver)  51  of  the  main  controller  50 
which  is  a  controller  section.  The  laser  unit  31  is 
electrically  connected  to  the  laser  unit  processor 
56,  which  is  connected  to  the  main  processor  53 
through  the  input/output  means  52  of  the  main 
controller  50.  Further,  position  detecting  means  42, 
light  emitter  unit  driving  means  40  and  light  emitter 
36  for  the  light  emitter  unit  35  are  connected  to  the 
input/output  means  52. 

The  substrate  recognizing  camera  45  equipped 
on  the  head  unit  5  and  the  component  recognizing 
camera  33  installed  on  the  base  1  of  the  mounting 
machine  are  connected  to  the  image  processing 
section  54  provided  in  the  main  controller  50.  The 
image  processing  section  54  reads  the  image  of 
the  chip  component  taken  by  the  component  rec- 
ognizing  camera  39  and  processes  the  image  as 
specified  to  detect  the  center  position  and  rotating 
angle,  etc.,  of  the  chip  component  when  the  at- 
tracted  component  is  recognized  on  the  basis  of 
the  image  taken  by  the  component  recognizing 
camera  33.  Further,  the  image  processing  section 
54  reads  the  image  sent  from  the  substrate  rec- 
ognizing  camera  45  and  processes  the  image  as 
specified  to  detect  the  mark  attached  on  the  sub- 
strate  3  when  recognizing  the  substrate  to  detect 
the  position  of  the  substrate  3. 

Further,  the  main  controller  50  is  provided  with 
a  recognizing  height  storing  section  55.  This  rec- 

ognizing  height  storing  section  55  stores,  as  a 
table,  the  recognizing  height  (projection  width  de- 
tecting  height),  which  is  the  height  position  of  the 
component  suitable  for  being  recognized  by  the 

5  laser  unit  31  ,  in  correspondence  to  the  kind  of  the 
components  to  set  the  recognizing  height  accord- 
ing  to  the  kind  of  the  chip  components. 

The  main  processor  53  selectes  one  from  the 
laser  unit  31  and  the  component  recognizing  cam- 

io  era  33  to  be  used  for  component  recognition  ac- 
cording  to  the  kind,  etc.,  of  the  components  while 
controlling  the  operations  of  servomotors  9,15,23 
through  26  through  the  axis  driver  51  so  that  attrac- 
tion  and  mounting  of  components  may  be  auto- 

15  matically  carried  out  (for  example,  the  component 
recognizing  camera  33  is  selected  for  chip  compo- 
nents  having  many  lead  pins  projecting  therefrom 
and  having  difficulty  for  recognition  by  the  laser 
unit  31,  and  the  laser  unit  is  selected  for  other 

20  components),  and  controls  the  light  emitter  unit  35, 
head  unit  5  and  attracting  nozzles  21,22,  and  pro- 
cesses  the  signals  from  the  laser  unit  31  or  the 
component  recognizing  camera  33  according  to 
such  selection. 

25  Further,  the  main  processor  53  reads  and  sets 
the  recognizing  height  from  the  recognizing  height 
storing  section  55  according  to  the  kind  of  the 
component  to  be  attracted  to  the  attracting  nozzle 
when  recognizing  by  the  laser  unit,  then,  after  the 

30  component  is  attracted  by  the  attracting  nozzle, 
raises  the  attracting  nozzle  up  to  the  set  compo- 
nent  recognizing  height  by  controlling  the  Z  axis 
servomotor,  and,  keeping  the  attracting  nozzle  at 
this  height,  makes  the  laser  unit  31  recognize  the 

35  component.  Thus,  while  height  setting  means  is 
constructed  with  the  recognizing  height  storing 
means  and  main  processor  53,  means  for  detecting 
the  position  of  the  chip  component  on  the  basis  of 
the  component  projection  width  detected  by  the 

40  laser  unit  while  rotating  the  attracting  nozzle  having 
a  component  attracted  thereto,  height  setting 
means  for  setting  the  projection  width  according  to 
the  kind  of  the  chip  component,  and  rais- 
ing/lowering  drive  control  means  for  controlling  the 

45  Z  axis  servomotor  so  that  the  chip  component  may 
be  brought  to  the  projection  width  detecting  height 
when  recognizing  the  component  are  constructed 
with  the  main  processor  53  and  axis  controller  51  . 

An  example  of  the  control  by  the  main  control- 
so  ler  50  is  described  referring  to  the  flow  chart  of 

Fig.5.  Since  only  one  attracting  nozzle  21  is  used 
when  the  chip  component  is  larger,  only  the  case 
where  only  one  attracting  nozzle  21  is  used  is 
illustrated  for  simplification  in  the  following  descrip- 

55  tion  of  the  flow  chart  and  description  of  the  opera- 
tion  referring  to  Fig.6. 

Fig.5  shows  the  case  where  the  laser  unit  31  is 
employed  for  detection.  In  this  case,  a  recognizing 

5 
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height  Ha  is  read  out  of  the  recognizing  height 
storing  section  53  according  to  the  kind  of  the  chip 
component  to  be  attracted  and  is  set  (step  S1).  On 
the  other  hand,  the  head  unit  5  is  moved  to  the 
component  feeding  section  3  (step  S2),  attracting 
nozzle  21  is  lowered  (step  S3),  and  the  chip  com- 
ponent  is  attracted  (step  S4).  Then,  the  attracting 
nozzle  21  is  raised  until  the  recognizing  height  Ha 
set  at  the  step  S1  is  reached  (steps  S5  and  S6). 

When  the  attracting  nozzle  21  reaches  the  rec- 
ognizing  height  Ha,  the  projection  width  Ws,  center 
position  Cs  and  rotation  angle  0s  of  the  chip  com- 
ponent  at  that  time  are  detected  by  the  laser  unit 
31  (step  S7).  Further,  measurement  of  the  projec- 
tion  width  of  the  component  is  repeated  while  the 
attracting  nozzle  is  being  rotated,  the  position  for 
obtaining  the  minimum  projection  width  is 
searched,  the  minimum  projection  width  Wmin,  the 
center  position  Cm  and  the  rotation  angle  0m 
thereof  are  detected  (step  S8),  and  the  mounting 
position  correction  amounts  are  calculated  accord- 
ing  to  these  data  (step  S9).  That  is,  if  the  compo- 
nent  is  rectangular  in  the  plan  view,  the  length  of 
the  shorter  side  of  the  component,  positional  de- 
viation  of  the  component  center  relative  to  the 
nozzle  center  in  the  component  shorter  side  direc- 
tion  and  the  rotation  angle  deviation  are  obtained 
from  the  minimum  projection  width  Wmin,  center 
position  Cm  and  rotation  angle  0m,  and,  from  these 
and  other  data,  the  length  of  the  longer  side  of  the 
component  and  postional  deviation  of  the  compo- 
nent  center  relative  to  the  nozzle  center  in  the 
component  longer  side  direction  are  also  obtained 
by  calculation.  From  these  data,  correction 
amounts  in  the  X  axis,  Y  axis  and  rotational  direc- 
tions  are  obtained. 

Next,  the  attracting  nozzle  is  moved  to  the 
corrected  mounting  position  in  the  X  axis  and  Y 
axis  directions  and  rotated  about  the  R  axis  (stem 
S10).  When  the  corrected  mounting  position  is 
reached,  the  component  is  mounted  (step  S11); 
that  is,  after  the  the  attracting  nozzle  21  is  lowered 
to  the  position  close  to  the  substrate  3,  supply  of 
attracting  negative  pressure  to  the  attracting  nozzle 
is  interrupted,  and  the  component  separates  from 
the  attracting  nozzle  and  is  mounted  on  the  sub- 
strate. 

In  such  a  manner  as  described  above,  a  seried 
of  operations,  attraction  of  the  chip  component, 
mountng  position  correction  based  on  the  compo- 
nent  recognition,  and  component  mounting,  are 
automatically  carried  out.  While  the  projection 
width,  etc.,  are  detected  by  the  laser  unit  31  as  a 
component  recognizing  process  among  these  oper- 
ations  after  the  attracting  nozzle  having  a  compo- 
nent  attracted  thereto  is  raised  up  to  a  component 
recognizing  height,  the  recognizing  height  for  this 
case  has  been  set  according  to  the  kind  of  the 

component  (stem  S1),  and  the  Z  axis  servomotor 
23  as  the  raising/lowering  means  is  controlled  so 
that  this  set  height  may  be  reached.  Therefore, 
even  components  having  a  special  shape  can  be 

5  recognized  with  high  accuracy. 
Describing  this  action  referring  to  Fig.6,  if  the 

chip  component  Wo  to  be  attracted  is  of  a  ususal 
shape  such  as  a  rectangular  plate,  the  recognizing 
height  is  determined  so  that  a  position  near  the  tip 

io  end  of  the  attracting  nozzle  having  a  chip  compo- 
nent  Wo  attracted  thereto  comes  to  a  height  cor- 
responding  to  the  laser  beam  L  emitting  height  of 
the  laser  unit  31.  When  the  chip  component  Wo  is 
of  usual  shape,  such  as  a  rectangular  plate,  rectan- 

15  gular  parallelopiped,  etc.,  the  recognizing  height  is 
allowed  to  be  constant.  On  the  other  hand,  when 
the  component  is  of  special  shape  such  as  the 
component  W  having  a  cylindrical  upper  portion 
Wa  and  a  square  plate-like  lower  portion  Wb  as 

20  shown  in  Fig.6(b)  and  Fig.7,if  the  laser  beam  L  is 
directed  to  the  cylindrical  portion  Wa,  the  projec- 
tion  width  does  not  change  even  if  the  attracting 
nozzle  is  rotated  and  it  is  impossible  to  calculate 
the  correction  amount  on  the  basis  of  the  detected 

25  minimum  projection  width  as  described  in  the  steps 
S7  through  S9  above. 

Therefore,  the  recognizing  height  for  a  chip 
component  having  such  a  special  shape  is  deter- 
mined  so  that  the  square  plate-like  portion  of  the 

30  component  may  come  to  the  height  corresponding 
to  the  laser  beam  emitting  position.  With  such  an 
improvememt,  it  becomes  possible  to  properly  cal- 
culate  the  correction  amount  for  such  a  component 
on  the  basis  of  the  component  recognition  by  the 

35  process  of  the  steps  S7  through  S9  above. 
According  to  this  invention,  on  a  chip  compo- 

nent  mounting  machine  having  a  head  unit  pro- 
vided  with  an  attracting  nozzle  and  driving  means 
therefor  and  optical  detecting  means  composed  of 

40  a  parallel  light  beam  emitting  section  and  a  light 
receivng  section,  and  adapted  for  detecting  the 
center  position  and  the  rotating  angle  of  the  com- 
ponent  after  the  component  was  attracted  to  the 
attracting  nozzle  on  the  basis  of  the  projection 

45  width  detected  by  the  optical  detecting  means  and 
obtaining  the  mounting  position  correction  amount, 
since  the  height  position  of  the  component  while 
detecting  the  projection  width  is  set  according  to 
the  kind  of  the  component  and  the  raising/lowering 

50  means  for  the  attracting  nozzle  is  controlled  so  that 
the  component  may  come  to  the  set  height  posi- 
tion,  detections  by  the  optical  detecting  means  and 
the  mounting  position  correction  based  thereon  are 
appropriately  carried  out  even  if  the  attracted  com- 

55  ponent  is  of  a  special  shape  partly  including  a 
cylindrical  portion. 

6 
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Claims 

1.  Method  for  mounting  minute  components  onto 
a  substrate,  said  components  being  attracted 
by  means  of  at  least  one  attracting  nozzle 
(21  ,22)  disposed  on  a  head  unit  (5)  wherein  the 
component  is  subject  to  optical  positional  in- 
spection  by  an  optical  detecting  means  on  the 
basis  of  a  projection  width  of  said  component 
determined  while  being  rotated  in  its  attracted 
state  through  the  attracting  nozzle  (21,22)  to 
obtain  correction  amounts  of  the  mounting  po- 
sition  of  the  component  onto  the  substrate, 
characterised  in  that,  the  height  of  inspec- 
tion  of  the  component  through  the  optical  de- 
tecting  means  (31)  is  variable  in  response  to 
the  type  of  the  component  being  mounted. 

2.  Method  for  mounting  minute  components  onto 
a  substrate  as  claimed  in  claim  1,  charac- 
terised  in  that,  the  recognising  height  of  the 
component  is  adjustable  by  means  of  raising 
or  lowering  the  respective  attracting  nozzle 
(21,22)  to  which  the  component  is  attracted  in 
response  to  the  size,  in  particular  the  shape  of 
the  component. 

3.  Method  for  mounting  minute  components  onto 
a  substrate  as  claimed  in  claims  1  or  2, 
characterised  in  that,  the  component  is  sub- 
ject  to  an  attracted  state  detecting  investigation 
either  through  the  optical  detecting  means  (31) 
or  a  photographing  means  (33)  on  the  basis  of 
a  photograph  according  to  a  selection  of  said 
detecting  means  in  response  to  the  type  of  the 
component  being  mounted. 

4.  Method  for  mounting  minute  components  onto 
a  substrate  as  claimed  in  at  least  one  of  the 
preceeding  claims  1  to  3,  characterised  in 
that  a  main  processor  (53)  of  a  main  controller 
(50)  selects  one  of  a  laser  unit  (31)  and  a 
component  recognising  camera  (33)  to  be 
used  for  detecting  the  component  attracted 
state  according  to  the  type  of  the  component 
while  controlling  the  operations  of  several  mo- 
tors  (9,15,23  to  26)  through  an  axis  driver  unit 
(51)  to  automatically  attract  and  mount  said 
component  according  to  the  selection  of  the 
means  for  investigating  the  attracted  state  of 
the  component. 

5.  Method  for  mounting  minute  components  onto 
a  substrate  as  claimed  in  claim  4,  charac- 
terised  in  that,  the  main  processor  (53)  reads 
and  sets  the  recognising  height  from  a  recog- 
nising  height  storing  section  (55)  of  the  main 
controller  (50)  according  to  the  kind  of  the 

component  to  be  attracted  to  the  attracting 
nozzle  (21,22)  when  recognised  by  the  laser 
unit  (31)  and,  after  the  component  is  attracted 
by  the  attracting  nozzle  (21,22)  raises  the  at- 

5  trading  nozzle  (21  ,22)  up  to  the  predetermined 
component  recognising  height  by  controlling 
Z-axis  servo  motor  (23,24),  keeps  the  attracting 
nozzle  (21,22)  at  this  height  and  makes  the 
laser  unit  (31)  recognise  the  component,  said 

io  recognising  height  storing  section  (55)  contain- 
ing  recognising  height  data  corresponding  to 
the  kind  of  the  components. 

6.  Method  for  mounting  a  component  as  claimed 
is  in  at  least  one  of  the  preceeding  claims  1  to  5, 

characterised  in  that  a  detection  of  the  com- 
ponent  attracting  state  by  the  optical  detecting 
means  comprises  raising  of  the  first  and  sec- 
ond  attracting  nozzles  (21  ,22),  moving  the  light 

20  beam  emitting  unit  (35)  to  a  second  operating 
position  of  the  optical  detecting  means  (31), 
moving  the  head  unit  (5)  to  the  component 
attracting  position  actuating  both  first  and  sec- 
ond  attracting  nozzles  (21,22)  and  attracting 

25  components  (20A.20B)  to  each  of  said  attract- 
ing  nozzles  (21,22),  recognising  the  compo- 
nents  (21,22)  by  the  optical  detecting  means 
(31)  and  obtaining  correction  amounts,  prefer- 
ably  while  the  components  (20A.20B)  attracted 

30  to  the  attracting  nozzles  (21,22)  are  rotated  in 
a  state  kept  at  a  height  position  corresponding 
to  the  height  of  the  optical  detecting  means 
(31)  and/or  modified  by  the  type  of  component 
being  mounted  and  emitting  laser  beams  from 

35  the  laser  beam  generating  section  (31a)  de- 
tecting  the  projection  width  of  the  chip  compo- 
nents  (20A.20B)  by  the  light  beam  receiving 
section  (31b)  and  obtaining  correction  amounts 
in  the  X-axis,  Y-axis  and  rotational  directions  at 

40  the  position  where  the  projection  width  be- 
comes  minimal. 

7.  Method  for  mounting  a  component  as  claimed 
in  at  least  one  of  the  preceeding  claims  1  to  5, 

45  characterised  in  that,  the  detection  of  the 
component  attracting  state  by  the  component 
recognising  camera  (33)  comprises  raising  of  a 
first  and  second  attracting  nozzle  (21,22)  by 
respective  vertical  Z-axis  servo  motors  (23,24), 

50  moving  a  light  beam  emitting  unit  (35)  as 
photographing  assisting  means  in  a  first 
photographing  assisting  position,  moving  the 
head  unit  (5)  by  operating  Y-axis  and  X-axis 
servo  motors  (9,15)  to  the  component  mount- 

55  ing  position  and  lowering  the  first  attracting  (1) 
nozzle  (21)  only  through  the  associated  Z-axis 
servo  motor  (23)  to  insert  the  first  attracting 
nozzle  (21)  into  a  through  hole  (39)  of  the  light 

7 
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beam  emitting  unit  (35)  to  attract  a  chip  com- 
ponent  (20A),  then  raising  the  first  nozzle  (21) 
until  the  chip  component  (20A)  attracted  to  the 
first  attracted  nozzle  (21)  reaching  a  height 
lower  than  that  of  light  beam  emitting  unit  (35)  5 
appropriate  for  photographing  while  the  head 
unit  (5)  is  moved  then  to  a  position  above  the 
component  recognizing  camera  (33)  and,  on 
the  light  emission  through  the  light  beam  emit- 
ting  unit  (35),  the  component  (20A)  is  one  of  10 
photographed  by  the  component  recognising 
camera  (33). 

8.  Method  for  mounting  a  component  as  claimed 
in  at  least  one  of  the  preceeding  claims  1  to  7,  is 
characterised  in  that,  the  component  (20A) 
is  recognized,  after  adjusting  a  predetermined 
recognition  height  using  a  height  setting 
means  (55)  of  a  main  controller  (50)  the  com- 
ponent  attracted  state  is  detected  and  a  cor-  20 
rection  amount  for  positioning  the  component 
(20A)  on  the  substrate  is  obtained  by  the  im- 
age  processing  section  (54)  of  the  main  con- 
troller. 

25 
9.  Method  for  mounting  a  component  as  claimed 

in  at  least  one  of  the  preceeding  claims  1  to  8, 
characterised  in  that,  an  image  of  the  com- 
ponent  (20A)  is  scanned  at  the  image  process- 
ing  section  (54),  a  centre  position  and  a  rotat-  30 
ing  angle  about  the  R-axis  of  the  component 
(20A)  are  obtained  on  the  basis  of  said  scan- 
ning  and  correction  amounts  of  the  X-,Y,-  and 
rotational  directions  are  obtained  from  the  posi- 
tional  deviation  of  a  component  centre  point  35 
relative  to  a  component  attracting  point  of  the 
attracting  nozzle  (21)  and  a  deviation  of  the 
rotating  angle. 

10.  Method  for  mounting  a  component  as  claimed  40 
in  at  least  one  of  the  proceeding  claims  1  to  6 
characterised  in  that,  a  substrate  recognizing 
process  in  carried  out  moving  the  head  unit  (5) 
to  a  position  above  a  recognizing  mark  at- 
tached  to  the  substrate,  raising  the  first  and 
second  attracting  nozzles  (21,22)  moving  the 
photographing  assisting  means  comprising  the 
light  beam  emitting  unit  (35)  to  a  third  position 
to  emit  light  onto  the  substrate  (3),  photog- 
raphing  the  lightened  substrate  (3)  by  a  sub- 
strate  recognizing  camera  (48)  and  recognising 
by  image  processing  at  the  image  processing 
section  (54)  of  the  main  controller  (50)  the 
position  of  the  mark  attached  on  the  substrate 
(3). 

11.  Component  mounting  machine  comprising  a 
moveable  head  unit  (5)  supporting  at  least  one 

attracting  nozzle  (21  ,22)  for  attracting  by  vacu- 
um  at  least  one  component  to  be  mounted  for 
mounting  said  component  at  a  predetermined 
position  onto  a  substrate,  specifically  onto  a 

5  printed  circuit  board,  said  head  unit  (5),  com- 
prising  a  detecting  system  (31  ,33)  for  detecting 
the  attracted  state  of  the  electrical  or  electronic 
component  to  said  attracting  nozzle  (21,22), 
said  detecting  system  having  an  optical  detect- 

io  ing  means  (31)  comprising  a  parallel  light 
beam  emitting  section  and  a  light  beam  receiv- 
ing  section  (31b)  for  detecting  a  projection 
width  of  the  component  attracted  to  the  attract- 
ing  nozzle  (21,22),  and  a  main  controller  (50) 

is  for  controlling  the  head  unit  (5)  including  the 
attracting  nozzle  (21,22),  said  main  controller 
(50)  having  means  for  detecting  the  position  of 
the  component  on  the  basis  of  the  projection 
width  thereof  and  for  obtaining  correction 

20  amounts  of  the  mounting  position  of  the  com- 
ponent,  characterised  in  that,  the  main  con- 
trol  unit  (50)  comprises  a  height  setting  means 
(55)  for  setting  a  predetermined  projection 
width  detecting  height  in  response  to  the  type 

25  of  the  component  to  be  mounted,  and  control 
means  (51)  for  controlling  a  raising/lowering 
means  of  the  attracting  nozzle  (21  ,22). 

12.  Component  mounting  machine  as  claimed  in 
30  claim  11,  characterised  in  that  the  height 

setting  means  comprises  a  recognizing  height 
storing  section  (55)  containing  preprogrammed 
maps  or  tables  wherein  recognizing  height  val- 
ues  are  stored  in  terms  of  different  kinds  of 

35  components,  specifically  in  terms  of  the  size  of 
shape  of  the  components. 

13.  Component  mounting  machine  as  claimed  in 
claims  11  or  12,  characterised  in  that  the 

40  detecting  system,  in  addition  to  the  optical 
detecting  means  (31)  comprises  at  least  one 
further  photographing  means  (33)  which  is  pro- 
vided  for  detecting  the  attracting  position  of  the 
component  at  the  attracting  nozzle  (21,22)  on 

45  the  basis  of  a  photograph. 

14.  Component  mounting  machine  as  claimed  in 
claim  13,  characterised  in  that,  said  photog- 
raphing  means  is  a  component  recognising 

50  camera  (33)  disposed  on  a  base  (1)  of  the 
machine. 

15.  Component  mounting  machine  as  claimed  in 
claims  13  or  14,  characterised  in  that  the 

55  optical  detecting  means  (31)  and  the  photog- 
raphing  means  (33)  are  used  alternatively  to 
detect  the  attracted  state  and  position  of  the 
component  at  a  selected  attracting  nozzle 

8 
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(21  ,22). 

16.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  preceeding  claims  12  to  15, 
characterised  in  that  the  head  unit  (5)  com- 
prises  at  least  one  first  attracting  nozzle  (21) 
and  at  least  one  second  attracting  nozzle  (22), 
said  second  attracting  nozzle  (22)  being  exclu- 
sively  used  when  said  photographing  means 
(31)  is  used  to  detect  the  attracted  state  and 
position  of  the  component. 

17.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  preceeding  claims  11  to  16, 
characterised  in  that  said  attracting  nozzles 
(20A.20B)  being  moveable  together  with  the 
head  unit  (5)  in  the  directions  of  a  X-  or  Y-axis 
defining  a  horizontal  plane  and  being  indepen- 
dently  moveable  in  a  vertical  Z-axis  direction 
while  each  of  said  attracting  nozzles  (21,22) 
being  independently  rotatable  about  its  vertical 
axis  (R). 

18.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  preceeding  claims  12  to  17, 
characterised  in  that,  said  photographing 
means  (33)  comprising  a  photographing  assist- 
ing  member  (35,36,37,38)  which  at  least  par- 
tially  constitutes  a  background  for  photograph- 
ing,  said  photographing  assisting  member 
(35,36,37,38)  having  a  through  hole  (39)  for 
accommodating  an  attracting  nozzle  (21)  when 
photographing  same. 

19.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  preceeding  claims  12  to  18, 
characterised  in  that  a  driving  means 
(40,41  ,42)  for  driving  the  photographing  assist- 
ing  means  (35,36,37,38)  is  provided  for  moving 
the  photographing  assisting  member 
(35,36,37,38)  from  a  component  photographing 
position  covering  a  nozzle  installation  portion 
of  the  head  unit  (5)  from  below  to  an  operating 
position  of  the  optical  detecting  means  (31)  in 
which  the  photographing  assisting  member 
(35,36,37,38)  is  kept  away  from  said  nozzle 
installation  portion  of  head  unit  (5),  or  vice 
versa. 

20.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  peceeding  claims  11  to  19, 
characterised  in  that,  said  optical  detecting 
means  (31)  being  provided  at  the  head  unit  (5) 
and  comprises  a  parallel  light  beam  emitting 
section  (31a)  and  a  light  beam  receiving  sec- 
tion  (31b)  for  detecting  the  attracted  state  of 
the  component  (20A.20B)  on  the  basis  of  the 
detection  of  a  projection  of  said  component 

(20A.20B),  specifically  chip  component,  attract- 
ed  to  the  attracting  nozzle  (21,22),  respec- 
tively. 

5  21.  Component  mounting  machine  as  claimed  in 
claim  20,  characterised  in  that,  said  optical 
detecting  means  comprises  a  laser  unit  (31). 

22.  Component  mounting  machine  as  claimed  in 
w  claim  18,  characterised  in  that,  said  photog- 

raphing  assisting  means  comprises  a  movea- 
ble  light  beam  emitting  unit  (35)  having  a  plate 
like  light  emitter  (36)  composed  of  a  plurality 
of  LFD's,  a  diffusing  plate  (37)  positioned  on 

is  the  light  emitter  (36)  and  a  mounting  member 
(38)  for  combining  the  light  emitter  (36)  and 
the  diffusing  plate  (37). 

23.  Component  mounting  machine  as  claimed  in  at 
20  least  one  of  the  preceeding  claims  11  to  22, 

characterised  in  that,  another  photographing 
means  (48)  for  photographing  the  substrate  is 
provided. 

25  24.  Component  mounting  machine  as  claimed  in 
claim  23,  characterised  in  that,  said  sub- 
strate  photographing  means  (48)  is  supported 
through  the  head  unit  (5). 

30  25.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  peceeding  claims  18  to  24, 
characterised  in  that,  said  photographing  as- 
sisting  member  (35,36,37,38)  is  adapted  to  be 
moved  towards  a  substrate  photographing  po- 

35  sition  through  its  driving  means  (40,41  ,42),  said 
substrate  photographing  position  corresponds 
to  a  position  of  the  substrate  photographing 
means  (48). 

40  26.  Component  mounting  machine  as  claimed  in  at 
least  one  of  the  preceeding  claims  11  to  25, 
characterised  in  that,  the  head  unit  (5) 
slideably  and  rotatably  supports  one  first  at- 
tracting  nozzle  (21)  and  one  second  attracting 

45  nozzle  (22)  disposed  substantially  parallel  to 
each  other  supports  the  laser  unit  (31)  as  op- 
tical  detecting  means  for  detecting  the  attract- 
ed  state  of  the  chip  components  (20A.20B)  on 
the  basis  of  their  projection,  the  photographing 

50  assisting  means  (35,36,37,38)  including  the 
light  beam  emitting  unit  (35)  and  the  substrate 
recognizing  camera  (48)  as  substrate  photog- 
raphing  means. 

55  27.  Component  machine  as  claimed  in  at  least  on 
of  the  preceeding  claims  11  to  26,  charac- 
terised  in  that  the  main  controller  (50)  com- 
prises  an  axis  controller  driver  circuit  (51)  in- 

9 
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put/output  (52),  a  main  processor  (53),  an  im- 
age  processing  section  (54)  and  a  recognizing 
height  storing  section  (55). 

28.  Component  mouting  machine  as  claimed  in  5 
claim  27  characterised  in  that,  the  substrate 
recognizing  camera  (48)  equipped  on  the  head 
unit  (5)  and  the  component  recognizing  cam- 
era  (33)  installed  on  the  base  (1)  of  the  mount- 
ing  machine  are  connected  to  the  image  pro-  10 
cessing  section  (54)  of  the  main  controller  (50). 
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