
■uropaisches  Patentamt 

European  Patent  Office 

Dffice  europeen  des  brevets 

2)  Publication  number: 3  3 1 9   8 2 7  

3)  EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  88119876.6  ©  int.  CI.4:  H05K  7/06  ,  H05K  1 3 / 0 6  

§)  Date  of  filing:  29.11.88 

©  Priority:  11.12.87  JP  312235/87  ©  Applicant:  HITACHI,  LTD. 
6,  Kanda  Surugadai  4-chome 

©  Date  of  publication  of  application:  Chiyoda-ku  Tokyo  101  (JP) 
14.06.89  Bulletin  89/24 

©  Inventor:  Hasegawa,  Hiroshi  Ekureru 
©  Designated  Contracting  States:  Ninomiya  404 

DE  GB  448-1,  Yamanishi  Ninomiyamachi 
Naka-gun  Kanagawa-ken(JP) 
Inventor:  Amimoto,  Toshiyuki 
Keimeiryo  850,  Maiokacho 
Totsuka-ku  Yokohama(JP) 
Inventor:  Tani,  Mitsukiyo 
408-1,  Renshoji 
Odawara-shi(JP) 

©  Representative:  Patentanwalte  Beetz  sen.  - 
Beetz  jun.  Timpe  -  Siegfried  - 
Schmitt-Fumian-  Mayr 
Steinsdorfstrasse  10 
D-8000  Munchen  22(DE) 

©  Wiring  method  and  apparatus  for  electronic  circuit  boards  or  the  like. 

©  A  wiring  method  for  an  electronic  device  (32) 
including  a  plurality  of  electronic  components  (21) 
and  a  plurality  of  connector  elements  (23,  24)  for 
interconnecting  the  plurality  of  electronic  compo- 
nents,  the  connector  elements  (23,  24)  being  ar- 
ranged  on  the  same  plane  in  spaced  relation  to  each 
other  so  as  to  define,  between  the  connector  ele- 

Sfments,  passages  (25,  26)  for  permitting  discrete 
lines  (15,  15  )  to  pass.  The  wiring  method  comprises 

J^Jthe  steps  of  connecting  a  first  discrete  line  (15)  to  a 
qq  surface  of  a  first  connector  element  (23b)  such  that 

the  first  discrete  line  (1  5)  extends  on  a  first  passage 
®*(25a)  extending  along  the  first  connector  element 
{*)(23b),  positioning  at  least  two  pins  (52,  5b,  5c,  5d) 

along  the  first  passage  (25a)  substantially  vertically 
®  thereto,  bending  and  deforming  the  first  discrete  line 
Q.(15)  along  the  at  least  two  pins,  and  reducing  a 

distance  between  the  at  least  two  pins,  and  remov- 
ing  the  at  least  two  pins  away  from  the  first  passage 
(25a).  The  method  further  comprises  the  steps  of 

connecting  a  second  discrete  line  (15  )  to  a  surface 
of  a  second  connector  element  (23a)  located  along 
the  first  passage  (25a),  such  that  the  second  discrete 
line  (15  )  extends  on  the  first  passage,  positioning 
the  at  least  two  pins  (5a,  5b,  5c,  5d)  along  the  first 
discrete  line  (15)  substantially  vertically  to  the  first 
passage  (25a),  bending  and  deforming  the  second 
discrete  line  (15')  along  the  at  least  two  pins  posi- 
tioned  along  the  first  discrete  line  (15),  to  superim- 
pose  the  second  discrete  line  (15)  upon  the  first 
discrete  line  (1  5),  and  reducing  the  distance  between 
the  at  least  two  pins  positioned  along  the  first  dis- 
crete  line,  and  removing  the  at  least  two  pins  away 
from  the  first  passage,  thereby  wiring  the  second 
discrete  line  to  the  second  connector  element. 

FIG.  7D 
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WIRING  METHOD  AND  APPARATUS  FOR  ELECTRONIC  CIRCUIT  BOARDS  OR  THE  LIKE 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  wiring  meth- 
od  for  an  eiectronic  circuit  board  or  the  like  having 
mounted  thereto  electronic  components  at  high 
density,  and  to  a  wiring  apparatus  for  carrying  the 
method  into  practice  and,  more  particularly,  to  a 
wiring  method  and  a  wiring  apparatus  for  discrete 
wires  interconnecting  the  electronic  components. 

In  recent  years,  electronic  components  such  as 
LSI  and  the  like  have  been  mounted,  at  extremely 
high  density,  on  an  electronic  circuit  board,  particu- 
larly,  on  a  board  associated  with  a  computer.  This 
has  extremely  increased  the  number  of  lines  inter- 
connecting  the  electronic  components.  Further,  di- 
versification  of  user's  needs  have  resulted  in  defi- 
ciency  or  insufficiency  of  the  lines  within  the  board, 
so  that  the  necessity  has  been  raised  to  addition- 
ally  arrange  discrete  lines  on  the  board.  Moreover, 
discrete  lines  are  newly  arranged  on  the  board 
when  measures  are  taken  for  a  defect  in  design,  a 
defect  in  production  and  the  like,  because  it  is 
difficult  to  change  and  modify  the  wiring  within  the 
board. 

There  have  been  proposed  various  methods  of 
fixing  discrete  lines  to  a  board,  which  include  (A)  a 
fixing  method  due  to  tape  adhesive  (cf.  Japanese 
Patent  Unexamined  Publication  No.  55-166991),  (B) 
a  method  of  fixing  discrete  lines  by  bringing  the 
same  into  engagement  with  guide  pins,  guide  posts 
or  the  like  mounted  to  the  board  (cf.  Japanese 
Utility  Model  Examined  Publication  No.  58-16186 
and  Japanese  Patent  Unexamined  Publication  No. 
53-145061),  and  (C)  a  method  of  fixing  discrete 
lines  by  pushing  the  same  aside  (cf.  Japanese 
Patent  Unexamined  Publication  No.  59-124793). 

The  above  fixing  method  (A)  has  the  following 
problems.  That  is,  in  case  where  high-density 
mounting  of  eiectronic  components  proceeds,  so 
that  the  arranging  density  of  connector  pads,  to 
which  the  discrete  lines  are  connected,  is  further 
raised,  a  space  for  application  of  a  tape  between 
the  connector  pads  is  reduced  extremely,  making  it 
difficult  to  wire  the  discrete  lines.  Furthermore,  the 
adhesive  coated  flows  onto  other  connector  pads  to 
cover  the  same,  making  it  impossible  to  connect 
discrete  lines  to  the  other  connector  pads. 

The  above  fixing  method  (B)  can  adjust  the 
form  of  the  wiring  as  a  whole  by  twining  the  dis- 
crete  lines  about  guide  pins.  However,  the  method 
(B)  has  the  following  problem.  That  is,  it  is  difficult 
from  the  viewpoint  of  a  space  to  mount  the  guide 
pins  to  the  entire  locations  where  the  discrete  lines 
extend  from  the  respective  connector  pads,  so  that 

the  discrete  lines  cover  the  surface  of  the  respec- 
tive  other  connector  pads.  As  a  result,  it  is  made 
difficult  to  connect  the  discrete  lines  to  the  other 
connector  pads. 

5  The  above  fixing  method  (C)  has  such  an  anxi- 
ety  that  when  the  discrete  lines  to  be  wired  are 
large  in  number,  or  when  the  discrete  lines  are  fine, 
pushing-aside  of  the  discrete  lines  mars  or  severs 
the  same. 

w 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  invention  to  provide  a 
75  discrete-line  wiring  method  and  a  wiring  apparatus 

for  carrying  the  method  into  practice,  suitable  for 
an  electronic  device  having  mounted  thereto  elec- 
tronic  components  at  high  density,  in  which  a  plu- 
rality  of  discrete  lines  can  be  connected  to  the 

20  same  connector  element,  without  the  necessity  of 
increasing  an  area  of  the  connector  element  and  an 
area  of  a  passage  for  permitting  the  discrete  lines 
to  pass  and  without  interference  with  connection  of 
a  discrete  line  to  another  connector  element. 

25  According  to  the  invention,  there  is  provided  a 
wiring  method  for  an  electronic  device  including  a 
plurality  of  electronic  components  and  a  plurality  of 
connector  elements  for  interconnecting  the  plurality 
of  electronic  components,  the  connector  elements 

30  being  arranged  on  the  same  plane  in  spaced  rela- 
tion  to  each  other  so  as  to  define,  between  the 
connector  elements,  passages  for  permitting  dis- 
crete  lines  to  pass,  the  wiring  method  comprising 
the  steps  of  connecting  a  first  discrete  line  to  a 

35  surface  of  a  first  connector  element  such  that  the 
first  discrete  line  extends  on  a  first  passage  ex- 
tending  along  the  first  connector  element,  position- 
ing  at  least  two  pins  along  the  first  passage  sub- 
stantially  vertically  thereto,  bending  and  deforming 

40  the  first  discrete  line  along  the  pins,  and  reducing  a 
distance  between  the  pins,  and  moving  the  pins 
away  from  the  first  passage. 

The  wiring  method  according  to  the  invention 
may  further  comprise  the  steps  of  connecting  a 

45  second  discrete  line  to  a  surface  of  a  second 
connector  element  located  along  the  first  passage, 
such  that  the  second  discrete  line  extends  on  the 
first  passage,  positioning  the  at  least  two  pins 
along  the  first  discrete  line  substantially  vertically 

so  to  the  first  passage,  bending  and  deforming  the 
second  discrete  line  along  the  pins  positioned 
along  the  first  discrete  line,  to  superimpose  the 
second  discrete  line  upon  the  first  discrete  line, 
and  reducing  the  distance  between  the  pins  posi- 
tioned  along  the  first  discrete  line,  and  moving  the 

2 
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>ins  away  from  the  first  passage,  thereby  wiring 
he  second  discrete  line  to  the  second  connector 
ilement. 

Moreover,  the  wiring  method  according  to  the 
nvention  may  further  comprise  the  step  of  adhe- 
jively  bonding  the  superimposed  first  and  second 
iiscrete  lines  to  each  other. 

According  to  the  invention,  there  is  also  pro- 
'ided  a  discrete-line  wiring  apparatus  for  an  elec- 
ronic  device  including  a  plurality  of  electronic 
;omponents  and  a  plurality  of  connector  elements 
or  interconnecting  the  plurality  of  electronic  com- 
)onents,  the  connector  elements  being  arranged  on 
he  same  plane  in  spaced  relation  to  each  other  so 
is  to  define,  between  the  connector  elements,  pas- 
sages  for  permitting  discrete  lines  to  pass,  the 
apparatus  comprising  a  pair  of  pin  holders  sup- 
ported  for  angular  movement  toward  and  away 
rom  each  other,  at  least  one  upstanding  pin  moun- 
ed  to  a  lower  surface  of  a  forward  end  of  one  of 
he  pair  of  pin  holders,  a  single  upstanding  pin 
nounted  to  a  lower  surface  of  a  forward  end  of  the 
3ther  pin  holder,  means  for  angularly  moving  the 
Dair  of  pin  holders,  and  means  for  adjusting  an 
Dpening  degree  between  the  forward  ends  of  the 
'espective  pin  holders. 

Preferably,  the  sum  of  the  upstanding  pins 
nounted  to  the  lower  surfaces  of  the  respective  pin 
nolders  is  equal  to  that  of  the  connector  elements 
arranged  along  a  passage  along  which  the  discrete 
ine  extends,  and  spacings  between  adjacent  pins 
s  equal  to  those  between  adjacent  connector  ele- 
ments  arranged  along  the  passage  along  which  the 
discrete  line  extends. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  of  a  multichip 
package  to  which  a  wiring  method  according  to  the 
invention  is  applied; 

Fig.  2  is  an  enlarged  plan  view  of  a  portion 
encircled  by  A  in  Fig.  1: 

Fig.  3  7s  a  perspective  view  of  an  embodi- 
ment  of  a  wiring  apparatus  according  to  the  inven- 
tion; 

Fig.  4  is  a  top  plan  view  of  the  wiring  ap- 
paratus  illustrated  in  Fig.  3; 

Figs.  5A  through  5C  are  partially  cross-sec- 
tional  diagrammatic  side  elevational  views  for  ex- 
planation  of  a  method  of  connecting  a  discrete  line 
to  a  connector  pad; 

Figs.  6A  through  6F  are  diagrammatic  views 
for  explanation  of  the  wiring  method  according  to 
the  invention; 

hgs.  /A  tnrougn  iv  are  diagrammatic  views 
for  explanation  of  the  wiring  method  according  to 
the  invention,  in  which  a  plurality  of  discrete  lines 
are  wired  in  a  superimposed  manner;  and 

5  Fig.  8  is  a  diagrammatic  perspective  view  of 
the  discrete  lines  wired  on  the  basis  of  the  wiring 
method  according  to  the  invention. 

o  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

A  wiring  method  and  a  wiring  apparatus  ac- 
cording  to  the  invention  will  be  described,  taking  as 

'5  an  example  a  so-calied  "multichip  package"  shown 
in  Figs.  1  and  2  in  which  a  plurality  of  semiconduc- 
tor  chips  are  mounted  to  a  multilayer  ceramic 
board.  As  shown  in  Figs.  1  and  2,  a  multichip 
package  32  has  a  multilayer  ceramic  board  20  and 

>o  a  plurality  of  semiconductor  chips  21  mounted  to 
the  board  20.  A  plurality  of  connector  pads  23  and 
24  for  connection  of  discrete  lines  15  are  printed 
on  the  surface  of  the  board  20  as  shown  in  Fig.  2. 
The  connector  pads  23  and  24  are  so  arranged  as 

?5  to  define  therebetween  passages  25  and  26  for 
permitting  the  discrete  lines  15  to  pass  for  inter- 
connecting  the  connector  pads  or  for  connecting 
the  connector  pads  to  other  electronic  instruments. 

As  shown  in  Fig.  3,  a  wiring  apparatus  '1  has  an 
30  L-shaped  base  member  2.  The  base  member  2  has 

a  planar  section  2a  to  which  first  and  second  pin 
holders  3  and  4  are  mounted  in  spaced  relation  to 
each  other  for  angular  movement  about  respective 
headed  pivots  6a  and  6b.  At  least  one  upstanding 

35  pin  is  mounted  to  a  lower  surface  of  the  forward 
end  of  the  first  pin  holder  3,  while  a  single  upstand- 
ing  pin  5d  is  mounted  to  a  lower  surface  of  the 
forward  end  of  the  second  pin  holder  4.  In  the 
illustrated  embodiment,  the  sum  of  the  pins  are 

40  made  equal  to  that  of  the  connector  pads  23  and 
24  along  the  passages  25,  and  spacings  between 
adjacent  pins  is  also  made  equal  to  that  between 
adjacent  connector  pads  23  and  24.  That  is,  in  the 
illustrated  embodiment,  three  pins  5a,  5b  and  5c 

45  are  mounted  to  the  first  pin  holder  3  in  a  single 
row,  and  a  single  pin  5d  is  mounted  to  the  second 
pin  holder  4.  The  spacings  between  adjacent  pins 
is  made  equal  to  that  between  adjacent  connector 
pads  23  and  24  along  the  passages  25.  A  position- 

50  ing  block  10  is  mounted  to  the  forward  end  of  the 
planar  section  2a  of  the  base  member  2,  for  limit- 
ing  an  inward  angular  position  of  the  first  and 
second  pin  holders  3  and  4  indicated  by  the  solid 
lines  in  Fig.  4,  that  is,  a  closed  position.  Two 

55  positioning  pins  8a  and  8b  are  mounted  also  to  the 
forward  end  of  the  planar  section  2a  of  the  base 
member  2,  for  limiting  an  outward  angular  position 
of  the  first  and  second  pin  holders  3  and  4  in- 

3 



5 EP  0  319  827  A2 6 

cicatea  by  the  broken  lines  in  Fig.  4,  that  is,  an 
open  position.  The  positioning  pins  8a  and  8b  are 
formed  respectively  by  male-threaded  elements. 
The  positioning  pins  8a  and  8b  are  threadedly 
engaged  respectively  with  threaded  bores  extend- 
ing  respectively  through  a  pair  of  ear  sections  7a 
and  7b  which  project  upwardly  respectively  from 
opposite  sides  of  the  base  member  2.  When  the 
positioning  pins  8a  and  8b  are  turned  about  their 
respective  axes,  the  positioning  pins  8a  and  8b  are 
adjusted  in  their  respective  threaded-engaging  po- 
sitions,  thereby  making  it  possible  to  adjust  the 
open  position  of  the  first  and  second  pin  holders  3 
and  4.  The  reference  numerals  9a  and  9b  denote 
!ocknuts  for  fixing  the  longitudinal  threaded-engag- 
ing  positions  of  the  respective  positioning  pins  8a 
and  8b.  A  hydraulic  cylinder  12  extends  through  a 
vertical  section  2b  of  the  base  member  2  and  is 
fixedly  mounted  to  the  vertical  section  2b.  The 
hydraulic  cylinder  12  has  a  rod  13  which  extends 
between  the  first  and  second  pin  holders  3  and  4 
for  movement  therealong  forwardly  and  rearwardly. 
A  leaf  spring  11  is  mounted  to  the  forward  end  of 
the  rod  13.  The  leaf  spring  11  is  slidable  along  the 
first  and  second  pin  holders  3  and  4  to  apply 
biasing  force  thereto.  The  arrangement  is  such  that 
when  the  rod  13  is  moved  rearwardly,  the  first  and 
second  pin  holders  3  and  4  is  angularly  moved 
inwardly  toward  the  closed  position,  while  when  the 
rod  1  3  is  moved  forwardly,  the  first  and  second  pin 
holders  3  and  4  are  angularly  moved  outwardly 
toward  the  open  position. 

A  discrete-line  wiring  method  employing  the 
above  wiring  apparatus  will  be  described  with  refer- 
ence  to  Figs.  5A  and  5B  and  Figs.  6A  through  6F. 

The  discrete  line  15  is  connected  to  a  connec- 
tor  pad  23b  and  extended  on  a  passage  25a  which 
extends  along  the  connector  pads  23b  (Fig.  6A). 
The  connection  is  carried  out  in  the  following  man- 
ner.  That  is,  as  shown  in  Fig.  5A,  the  discrete  line 
15  is  supplied  from  a  capillary  30  to  the  connector 
pad  23b  horizontally  so  that  a  solder  ball  16  formed 
at  the  forward  end  of  the  discrete  line  15  is  posi- 
tioned  on  the  connector  pad  23b.  Subsequently,  a 
bonding  head  31  is  moved  substantially  vertically 
downwardly  to  heat  and  press  the  solder  ball  16. 
Thus,  as  shown  in  Fig.  5B,  the  solder  ball  16  is 
deformed  into  a  disc-shape  16  and  is  connected  to 
the  connector  pad  23b. 

Subsequently,  the  wiring  apparatus  1  is  so 
positioned  that  the  pins  5a,  5b,  5c  and  5d  are 
located  along  the  passage  25a  substantially  verti- 
cally  thereto  (Fig.  6A).  At  this  time,  the  first  and 
second  pin  holders  3  and  4  of  the  wiring  apparatus 
1  are  set  to  the  open  position.  That  is,  the  rod  13 
of  the  Hydraulic  cylinder  12  is  moved  forwardly  to 
angularly  move  the  first  and  second  pin  holders  3 
and  4  to  the  open  position  under  the  biasing  force 

of  the  leaf  spring  11.  Then,  as  shown  in  Fig.  6C, 
the  discrete  line  15  is  bent  and  deformed  along  the 
pins  5b  and  5d  so  that  the  discrete  line  1  5  extends 
on  and  along  the  passage  26.  Subsequently,  the 

5  rod  13  of  the  hydraulic  cylinder  12  is  moved  rear- 
wardly  to  angularly  move  the  first  and  second  pin 
holders  3  and  4  to  the  closed  position  indicated  by 
the  solid  lines  in  Fig.  6D,  thereby  reducing  the 
distance  between  the  pins.  The  wiring  apparatus  1 

10  is  then  moved  away  from  the  passage  25a. 
When  the  discrete  line  15  connected  to  the 

connector  pad  23b  is  connected  to  another  connec- 
tor  pad  23b',  the  above-described  steps  are  ex- 
ecuted  inversely.  That  is,  the  wiring  apparatus  1  in 

75  which  the  first  and  second  pin  holders  3  and  4  are 
held  at  the  open  position  is  so  positioned  that  the 
pins  5a,  5b,  5c  and  5d  are  located  along  another 
passage  25b  substantially  vertically  thereto  (Fig. 
6E).  The  discrete  line  15  is  then  bent  and  de- 

20  formed  along  the  pins  5b  and  5d  so  that  the 
discrete  line  15  extends  on  the  connector  pad  23b  . 
Subsequently,  the  rod  13  of  the  hydraulic  cylinder 
12  is  moved  rearwardly  to  angularly  move  the  first 
and  second  pin  holders  3  and  4  to  the  closed 

25  position  indicated  by  the  solid  lines  in  Fig.  6D, 
thereby  reducing  the  distance  between  the  pins. 
The  wiring  apparatus  1  is  then  moved  away  from 
the  passage  25a.  The  solder  ball  16  at  the  forward 
end  of  the  discrete  line  15  is  heated  and  pressure- 

30  bonded  to  the  connector  bad  23b  as  shown  in 
Figs.  5A  and  5B,  so  that  connection  of  the  solder 
ball  16  to  the  connector  pad  23b  is  completed. 
Thus,  the  discrete  line  15  is  formed  to  extend 
along  the  passages  25a,  25b  and  26  and  is  wired 

35  without  covering  other  connector  pads. 
A  case  in  which  a  new  discrete  line  is  wired  at 

a  position  where  the  discrete  line  has  already  been 
wired  will  next  be  described  with  reference  to  Figs. 
7A  through  7F. 

40  A  new  discrete  line  15  is  connected  to  the 
connector  pad  23a  and  extended  on  the  passage 
25a  which  extends  along  the  connector  pads  23a 
(Fig.  7A).  As  indicated  by  the  broken  lines  in  Fig. 
7B,  the  wiring  apparatus  1  in  which  the  first  and 

45  second  pin  holders  3  and  4  are  in  the  closed 
position  is  positioned  inside  the  already-wired  dis- 
crete  line  15.  Subsequently,  the  first  and  second 
pin  holders  3  and  4  are  angularly  moved  to  the 
open  position  so  that  the  pins  are  located  along  the 

so  already-wired  discrete  line  15,  as  indicated  by  the 
solid  lines  in  Fig.  7B.  The  new  discrete  iine  15  is 
bent  and  deformed  along  the  pins  5a  and  5d  and  is 
superimposed  upon  the  already-wired  discrete  line 
15  (Fig.  7C).  At  this  time,  the  number  of  the  pins  of 

55  the  wiring  apparatus  1  is  made  equal  to  the  sum  of 
the  connector  pads  23  and  24  along  the  passage 
25a,  and  the  spacings  between  adjacent  pins  is 
made  equal  to  those  between  adjacent  connector 

4 
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Dads.  Accordingly,  when  the  new  discrete  line  15 
s  superimposed  upon  the  already-wired  discrete 
ine  15.  the  pins  5b  and  5c  serve  as  reinforcement 
3f  the  already-wired  discrete  line  15.  As  a  result,  it 
s  possible  to  prevent  the  form  of  the  already-wired 
discrete  line  15  from  being  deformed  at  the  super- 
mposing.  Subsequently,  the  rod  13  of  the 
nydrualic  cylinder  12  is  moved  rearwardly  to  an- 
gularly  move  the  first  and  second  pin  holders  3  and 
4  to  the  closed  position  indicated  by  the  solid  lines 
in  Fig.  6D,  thereby  reducing  the  distance  between 
the  pins.  The  wiring  apparatus  1  is  then  moved 
away  from  the  passage  25a.  Thus,  the  new  discrete 
line  15'  is  wired  along  the  passage  25a  in  such  a 
manner  as  to  be  superimposed  upon  the  already- 
wired  discrete  line  15  (Fig.  8). 

The  above  embodiment  has  been  described  on 
the  basis  of  an  example  in  which  the  new  discrete 
line  15  is  connected  to  another  connector  pad  23a 
arranged  along  the  same  passage  25a.  In  case 
where  the  new  discrete  line  15  is  connected  to  the 
same  connector  pad  23b  (Figs.  7D-7F),  as  shown 
in  Fig.  5C,  a  solder  ball  18  of  the  new  discrete  line 
15'  is  superimposed  upon  the  solder  ball  16 
pressure-bonded  to  the  surface  of  the  connector 
pad  23b,  and  is  heated  and  pressure-bonded  to  the 
solder  ball  16  .  Thus,  it  is  possible  to  connect  the 
plurality  of  discrete  lines  15  to  the  connector  pad 
23  without  the  necessity  of  increasing  the  area  of 
the  connector  pad  23. 

Further,  the  superimposed  discrete  lines  15 
and  15  may  be  adhesively  bonded  to  each  other. 
By  doing  so,  it  is  ensured  to  maintain  the  superim- 
position  of  the  discrete  lines  15  and  15  upon  each 
other. 

Moreover,  in  the  above  embodiment,  the  pins 
of  the  wiring  apparatus  1  are  made  equal  in  num- 
ber  to  the  sum  of  the  connector  pads  23  and  24 
along  the  passages  25.  However,  the  number  of 
the  pins  may  be  only  two,  though  there  is  such  an 
anxiety  that  the  already-wired  discrete  lines  slightly 
get  out  of  shape.  In  this  case,  the  positioning  pins 
8a  and  8b  of  the  wiring  apparatus  1  are  adjusted  to 
bring  the  spacing  between  the  two  pins  at  the  open 
position  into  coincidence  with  the  spacing  between 
the  connector  pads  to  be  connected.  For  instance, 
in  Fig.  7c,  when  the  connector  pad  to  be  connected 
is  the  connector  pad  23a,  the  spacing  between  the 
two  pins  at  the  open  position  is  brought  to  the 
distance  between  the  pins  5a  and  5d,  while  when 
the  connector  pad  to  be  connected  is  the  connec- 
tor  pad  23b,  the  spacing  between  the  two  pins  at 
the  open  position  is  brought  to  the  distance  be- 
tween  the  pins  5b  and  5d. 

As  described  above,  according  to  the  invention, 
there  are  provided  the  discrete-line  wiring  method 
and  apparatus  suitable  for  an  electronic  device 
having  mounted  thereto  electronic  components  at 

high  density,  in  which  a  plurality  of  discrete  lines 
can  be  connected  to  the  same  connector  element 
without  the  necessity  of  increasing  an  area  of  the 
connector  element  and  an  area  of  the  passage  for 

>  permitting  the  discrete  lines  to  pass  and  without 
interference  with  connection  of  another  discrete  line 
to  another  connector  element. 

10  Claims 

1  .  A  wiring  method  for  an  electronic  device  (32) 
including  a  plurality  of  electronic  components  (21) 
and  a  plurality  of  connector  elements  (23,  24)  for 

15  interconnecting  the  plurality  of  electronic  compo- 
nents,  said  connector  elements  being  arranged  on 
the  same  plane  in  spaced  relation  to  each  other  so 
as  to  define,  between  said  connector  elements, 
passages  (25,  26)  for  permitting  discrete  lines  (15. 

20  15')  to  pass,  said  wiring  method  comprising  the 
steps  of: 
connecting  a  first  discrete  line  (15)  to  a  surface  of  a 
first  connector  element  (23b)  such  that  said  first 
discrete  line  extends  on  a  first  passage  (25a)  ex- 

25  tending  along  said  first  connector  element; 
positioning  at  least  two  pins  (5a,  5b,  5c,  5d)  along 
said  first  passage  substantially  vertically  thereto; 
bending  and  deforming  said  first  discrete  line  along 
said  pins;  and 

30  reducing  a  distance  between  said  pins,  and  remov- 
ing  said  pins  away  from  said  first  passage. 

2.  A  method  according  to  claim  1,  further  com- 
prising  the  steps  of: 
connecting  a  second  discrete  line  (15  )  to  a  surface 

35  of  a  second  connector  element  (23a)  located  along 
said  first  passage  (25a),  such  that  said  second 
discrete  line  extends  on  said  first  passage; 
positioning  said  at  least  two  pins  (5a,  5b,  5c,  5d) 
along  said  first  discrete  line  substantially  vertically 

40  to  said  first  passage; 
bending  and  deforming  said  second  discrete  line 
(15')  along  said  pins  (5a,  5d)  positioned  along  said 
first  discrete  line,  to  superimpose  said  second  dis- 
crete  line  (15  )  upon  said  first  discrete  line  (15); 

45  and 
reducing  the  distance  between  said  pins  positioned 
along  said  first  discrete  line,  and  removing  said 
pins  away  from  said  first  passage,  thereby  wiring 
said  second  discrete  line  to  said  second  connector 

50  element. 
3.  A  method  according  to  claim  1  ,  further  com- 

prising  the  steps  of: 
connecting  a  second  discrete  line  (15  )  to  the  sur- 
face  of  said  first  connector  element  (23b)  with 

55  interposed  upon  said  first  discrete  line  (15),  such 
that  said  second  discrete  line  extends  on  said  first 
passage  (25a); 
positioning  said  at  least  two  pins  (5a,  5b,  5c,  5d) 

5 



9 EP  0  319  827  A2 10 

along  said  first  discrete  line  (15)  substantially  per- 
pendicular  to  said  first  passage  (25a); 
bending  and  deforming  said  second  discrete  line 
M5  )  along  said  pins  (5a,  5b,  5c,  5d)  positioned 
along  said  first  discrete  line  (15),  to  superimpose 
said  second  discrete  line  (15  )  upon  said  first  dis- 
crete  tine  (15j;  and 
reducing  the  distance  between  said  pins  positioned 
along  said  first  discrete  line,  and  removing  said 
pins  away  from  said  first  passage,  thereby  wiring 
said  second  discrete  line  to  said  first  connector 
element. 

4.  A  method  according  to  claim  2,  further  com- 
prising  the  step  of  adhesively  bonding  the  superim- 
posed  first  and  second  discrete  lines  (15,  15  )  to 
each  other. 

5.  A  method  according  to  claim  3,  further  com- 
prising  the  step  of  adhesively  bonding  the  superim- 
posed  first  and  second  discrete  lines  (15,  15)  to 
each  other. 

6.  A  wiring  method  for  an  electronic  device  (32) 
including  a  plurality  of  electronic  components  (21) 
and  a  plurality  of  connector  elements  (23,  24)  for 
interconnecting  the  plurality  of  electronic  compo- 
nents,  said  connector  elements  being  arranged  on 
the  same  plane  in  spaced  relation  to  each  other  so 
as  to  define,  between  said  connector  elements, 
passages  (25,  26)  for  permitting  discrete  lines  to 
pass,  said  wiring  method  comprising  the  steps  of: 
connecting  a  first  discrete  line  (15)  to  a  surface  of  a 
first  connector  element  (23a),  such  that  said  first 
discrete  line  (15)  extends  on  a  first  passage  (25a) 
along  said  first  connector  element; 
positioning  at  least  two  pins  (5a,  5b,  5c,  5d)  along 
said  first  passage  substantially  vertically  thereto: 
bending  and  deforming  said  first  discrete  line  (1  5) 
along  said  pins; 
reducing  a  distance  between  said  pins,  and  remov- 
ing  said  pins  away  from  said  first  passage; 
positioning  said  at  least  two  pins  (5a,  5b,  5c,  5d) 
along  a  second  passage  (25b)  extending  along  a 
second  connector  element  (23b  )  substantially  ver- 
tically  to  said  second  passage; 
bending  and  deforming  said  first  discrete  line  (15) 
along  said  pins  positioned  along  said  second  pas- 
sage  (25bt.  such  that  said  first  discrete  line  extends 
on  said  second  connector  element  (23b  ); 
reducing  the  distance  between  said  pins  positioned 
along  said  second  passage,  and  removing  said 
pins  away  from  said  second  passages;  and 
connecting  said  first  discrete  line  (15)  to  a  surface 
of  said  second  connector  element  (23b  ). 

7.  A  method  according  to  claim  6,  further  com- 
prising  the  steps  of: 
connecting  a  second  discrete  line  (15  )  to  a  surface 
of  a  third  connector  element  (23a)  located  along 
said  first  passage  (25a),  such  that  said  second 
discrete  Hne  (15')  extends  on  said  first  passage 

(25a); 
positioning  said  at  least  two  pins  (5a,  5b,  5c.  5d) 
along  said  first  discrete  line  (15)  substantially  verti- 
cally  to  said  first  passage  (25a); 

5  bending  and  deforming  said  second  discrete  (15  ) 
line  along  said  pins  positioned  along  said  first 
discrete  line  (15),  to  superimpose  said  second  dis- 
crete  line  said  first  discrete  line;  and 
reducing  the  distance  between  said  pins  positioned 

70  along  said  first  discrete  line,  and  removing  said 
pins  away  from  said  first  passage,  thereby  wiring 
said  second  discrete  line  to  said  third  connector 
element. 

8.  A  method  according  to  claim  6,  further  com- 
75  prising  the  steps  of: 

connecting  a  second  discrete  line  (15  )  to  the  sur- 
face  of  said  first  connector  element  (23b)  with 
interposed  upon  said  first  discrete  line  (15),  such 
that  said  second  discrete  line  (15  )  extends  on  said 

20  first  passage  (25a); 
positioning  said  at  least  two  pins  (5a,  5b,  5c,  5d) 
along  said  first  discrete  line  15  substantially  per- 
pendicularly  to  said  first  passage  (25a); 
bending  and  deforming  said  second  discrete  line 

25  (15)  along  said  pins  positioned  along  said  first 
discrete  line  (15),  to  superimpose  said  second  dis- 
crete  line  upon  said  first  discrete  line;  and 
reducing  the  distance  between  said  pins  positioned 
along  said  first  discrete  line,  and  removing  said 

30  pins  away  from  said  first  passage,  thereby  wiring 
said  second  discrete  line  to  said  first  connector 
element. 

9.  A  method  according  to  claim  7,  further  com- 
prising  the  step  of  adhesively  bonding  the  superim- 

35  posed  first  and  second  discrete  lines  (15,  15  )  to 
each  other. 

10.  A  method  according  to  claim  8,  further 
comprising  the  step  of  adhesively  bonding  the 
superimposed  first  and  second  discrete  lines  (15, 

40  1  5  )  to  each  other. 
11.  A  discrete-line  wiring  apparatus  (1)  for  an 

electronic  device  (32)  including  a  plurality  of  elec- 
tronic  components  (21)  and  a  plurality  of  connector 
elements  23,  24)  for  interconnecting  the  plurality  of 

45  electronic  components,  said  connector  elements 
being  arranged  on  the  same  plane  in  spaced  rela- 
tion  to  each  other  so  as  to  define,  between  said 
connector  elements,  passages  25,  26)  for  permit- 
ting  discrete  lines  to  pass,  said  apparatus  compris- 

50  ing: 
a  pair  of  pin  holders  (3,  4)  supported  for  angular 
movement  toward  and  away  from  each  other; 
at  least  one  upstanding  pin  (5a,  5b,  5c)  mounted  to 
a  lower  surface  of  a  forward  end  of  one  3  of  said 

55  pair  of  pin  holders  (3,  4); 
a  single  upstanding  pin  (5d)  mounted  to  a  lower 
surface  of  a  forward  end  of  the  other  pin  holder  (4); 
means  (11,  12.  13)  for  angularly  moving  said  pair 
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)f  pin  holders  (3,  4);  and 
neans  (8a,  8b,  9a,  9b)  for  adjusting  an  opening 
legree  between  the  forward  ends  of  the  respective 
Din  holders  (3,  4). 

12  An  apparatus  according  to  claim  11,  5 
therein  the  sum  of  the  upstanding  pins  (5a,  5b,  5c, 
>d)  mounted  to  the  lower  surfaces  of  the  respective 
Din  holders  (3,  4)  is  equal  to  that  of  the  connector 
slements  (23,  24)  arranged  along  a  passage  25 
along  which  the  discrete  line  (15)  extends,  and  w 
wherein  spacings  between  said  pins  (5a,  5b,  5c, 
5d)  is  equal  to  those  between  adjacent  connector 
slements  (23,  24)  arranged  along  the  passage  25 
along  which  the  discrete  line  extends. 
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