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on a PCB, and suction head means for transferring the set of chips from the
template means to the PCB. BACKGROUND OF THE INVENTION
The suction head means comprises a set of suction head assemblies, provided
one for each chip on the Our invention relates to an apparatus for use in
5   template means, and a planar head carrier having a simultaneously
mounting a set of chips, by which we  plurality or multiplicity of mounting
holes formed mean small electronic circuit components having no  therein.
The set of suction head assemblies may be leads, on a printed circuit board
(PCB) according to  removably mounted to the head carrier by engage- the
preamble of claim 1. The chip mounting apparatus  mert in any selected ones
of the mounting holes in the of our invention particularly features suction
head   l0  head carrier. Therefore, for each different chip ar- means well
adapted for mounting different sets of  rangement, only the positions of
the suction head as- chips in different positions on different PCBs.
semblies may bevaried on the head carrier. Also, only JP-A-59-152898, laid
open August 31,1984, rep-  the suction head assemblies may be changed from
resents an example of known chip mounting appara-  one type to another for
handling different shapes or tus employing suction heads. Usually, in
apparatus of  15  sizes of chips. this type, the suction heads are used in
combination  The above and other features and advantages of with a template
on which a set of chips are prear-  ourinventionandthemannerof
realizingthemwill be- ranged in a desired pattern in which they are to be
come more apparent, and the invention itself will best mounted on a PCB.
The suction heads are brought   be understood, from a study of the
following descrip- Into contact with the respective chips on the template.
20  tion and appended claims, with reference to the at- Attached to the
suction heads by a partial vacuum  tached drawings showing some preferred
embodi- created therein, the chips are thereby simultaneously  ments of our
invention. transferred from the template to, and deposited on, the PCB.
BRIEF DESCRIPTION OF THE DRAWINGS GB-A-2 058 956 discloses an apparatus for
25 mounting plate-shaped electrical elements on printed  FIG. I is a
vertical secti6n through chip supply circuit boards comprising tubular
magazines which     means and template means forming parts of the are
arranged parallel to one another in positions     chip mounting apparatus
constructed in accor- which correspond to the desired positions of the ele-
dance with the novel concepts of our invention; ments on each printed
circuit board. In addition it is  30  FIG. 2 is a vertical section through
suction head known that the suction head assembly comprises a      means
also included in the chip mounting appa- suction head with an end face, and
head holding       ratus, the suction head means being shown to- members.
gether with the template means of FIG. I with a We object to the known chip
mounting apparatus    set of chips loaded thereon; because of the lack of
adaptability for different ar-  35  FIG. 3 is a vertical section through
the suction rangements of chips on different PCBs. The prior art  head
means of FIG. 2 shown together with a PCB apparatus has required the use of
a different suction  on which the chips are to be mounted; head assembly
and a different template for each dif-  FIG. 4 is a section through the PCB
of FIG. 3 ferent chip arrangement and, in some instances, for   shown
together with the chips mounted thereon; each different shape or size of
chips. The provision of  40  FIG. 5 is a top plan of a positioning vessel
of the completely different suction head assemblies and      template means
of FIGS. I and 2 different templates for numerous possible chip ar-    FIG.
6 is a top plan of another type of positioning rangements is, of course,
undesirable by reasons of   vessel of the template means; the great
expenses involved, of the large spaces re-  FIG. 7 is a top plan of still
another type of posi- quired for holding them in stock, and of the time and
45  tioning vessel of the template means; labor needed for each change from
one to another.     FIG. 8is a section through the positioning vessel of
FIG. 5, taken along the line VIII-VIII therein; SUMMARY OF THE INVENTION
FIG. 9 is a section through the positioning vessel of FIG. 6, taken along
the line IX-IX therein; We have hereby invented a novel chip mounting   5o
FIG. 10 is a section through the positioning ves- apparatus that is readily
and inexpensively adaptable  sel of FIG. 7, taken along the line X-X
therein; for a plurality or multiplicity of different chip arrange-  FIG.
I1 is a perspective view of one of the head ments on PCBs, as well as for
different shapes or si-  holders included In the suction head means of zes
of chips to be mounted.                           FIGS. 2 and 3; Briefly,
the chip mounting apparatus of our inven-  55  FIG. 12 is a perspective
view of one of the suction tion may be summarized as comprising template
heads included in the suction head means of means for holding a set of
chips in an arrangement    FIGS. 2 and 3; corresponding to a desired
arrangement of the chips   FIG. 13 is an enlarged fragmentary section 2    
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head of FIG. 12, taken along  made readily removable from the template 7,
and the the line XIII-XIII therein;                    template has a
multiplicity of mounting holes 11 FIG. 14 is a view similar to FIG. 13 but
showing  formed vertically therethrough in an array. The posi- another
suction head Included in the suction   tioning vessels of the three
representative types Ba, head means of FIGS. 2 and 3;               5   8b
and Sc may be mounted in desired positions on the FIG. 15 is a fragmentary
plan view explanatoryof  template by having their depending mounting legs
12 an arrangement of chips on a PCB;               engaged in required ones
of the mounting holes 11 FIG. 16 is an enlarged, fragmentary plan view of
according to each desired arrangement of the chips the head carrier
included in the suction head   on the PCB and to the kinds of the chips.
means of FIGS. 2 and 3;                    iO      As illustrated in top
plan in FIGS. 5-7 and in vert- FIG. 17 is a view similar to FIG. 8 but
showing a  Ical sections in FIGS. 8-10, the positioning vessels different
type of positioning vessel;           8a, 8b and 8c define open top spaces
13a, 13b and FIG. 18 is also a view similar to FIG. 8 but show-  I 3c of
different shapes for receiving and positioning ing still another different
type of positioning ves-  the three different types of chips Ia, lb and Ic,
re- sel;                                       15  spectively. The
distances H between the tops of the FIG. 19 is a vertical section, taken
along the  template 7 and the lowest parts of the spaces 13a, same plane as
in FIG. 2, through a modified pos-  13b and 13c are all approximately the
same. How- itioning vessel;                                ever, the
vessels 8a, 8b and Sc have different heights FIG. 20 Is a view similar to
FIG. 19 but showing  Ha, Hb and He. another modified positioning vessel;
20      As will be understood by referring back to FIG. 1, FIG. 21 is also
a view similarto FIG. 19 butshow-  the vertical positions of the bottom
ends of the chutes ing still another modified positioning vessel; and  6a,
6b and 6c differ according to the heights of the as- FIG. 22 is also a view
similar to FIG. 19 but show-  sociated vessels 8a, 8b and Sc. The bottom
ends of ing a further modified positioning vessel.     the chutes should be
spaced from the associated ves- 25  sels only such a distance as to prevent
the chuted DESCRIPTION OF THE PREFERRED                       chips from
flying away from the spaces 13a, 13b and EMBODIMENTS
13c. FIG. I also indicates that the bottoms 15a, 15b We will now describe
the chip mounting appara-  and 15c of the vessel spaces 13a, 13b and 13c
gen- tus of our invention in detail as adapted for handling   3o  erally
slant downwardly as they extend from the right chips of three
representative shapes and sizes shown  hand end to the left hand ends of
the vessels as at Ia, lb and lc In FIG. 1. The first chip la is a ca-
viewed in this figure. Each positioning vessel has a pacitor of cylindrical
shape. The second chip lb is  suction hole 14 extending vertically through
one of its also a cylindrical capacitor but is larger in size then
mounting legs 12. Each suction hole 14 is-open at its the first chip la.
The third chip 1c is a laminated ca-  35  top end to the associated vessel
space 13a, 13b or pacitor of rectangular shape.                      13c at
a point adjacent its left hand end wall. All the FIG. I shows the chips Ia,
lb and lc together   suction holes 14 are open at their bottom ends to a
with chip supply means 3 and template means 2. The  hermetically sealed
space within an enclosure 10 chips are to be chuted down onto the template
means  communicating with a vacuum pump unit 9. There- 2. Thus the chip
supply means comprises a suitable  40  fore, chuted into the vessel spaces
13a, 13b and 13c, number of chutes such as shown at 6a, 6b and Bc ex-  the
chips Ia, 1 b and Ic will slide down the slanting tending vertically
through holes 5a, 5b and 5c in a  bottoms 15a, 15b and 15c and will be
retained at their support plate 4. It will be noted that the chutes extend
left hand ends by suction, as seen in FIG. 2. downwardly of the support
plate 4 to varying degrees   FIG. 2 shows the chips pneumatically retained
in according to the varying sizes of chips to be chuted.  45  position in a
recumbent attitude. The chips are, how- The template means 2 comprises a
template 7     ever, chuted into the positioning vessels 8a, 8b and
disposed horizontally, and any required number of  Sc in an upstanding
attitude. In order to ensure that open top positioning vessels, such as
shown at8a, 8b  the chips gain the recumbent attitude when chuted and 8c,
removably mounted on the template. The     into the positioning vessels,
the chutes 6a, 6b and Sc three representative positioning vessels 8a, 8b
and   5o  have at least their bottom ends displaced toward the Sc are
disposed under the three representative     right hand ends, as seen in
FIG. 1, of the vessel chutes 6a, 6b and 6c, respectively. The template
spaces 13a, 13b and 13c. The chips when chuted into means 2 is intended for
prearranging the chips ac-  the positioning vessels will fall by having
their bottom cording to their desired arrangement on a PCB shown  ends
pneumatically drawn toward the suction holes at 26 in FIGS. 3 and 4. The
provision of different tem-  5s  14. Additionally, as required, vibration
may be impart- plate means for different arrangements of chips on  ed to
the positioning vessels in order to cause the different PCBs would be
uneconomical and Impracti-  chips to infallibly gain the recumbent position
therein. cal. In order to avoid this, the positioning vessels are  As
viewed cross-sectionally as in FIGS. 8, 9 and 3    
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13a, 13b and 13c are shaped  holes 27 in the x-axis direction and the pitch
Y of the and sized to conform to the shapes and sizes of the  mounting
holes in the t-axis direction are set equal to, chips Ia, lb and lc to be
received therein. The first  or at an integral submultiple of, the expected
mini- vessel space 13a is of generally U shaped cross sec-  mum
center-to-center distance of the chips arranged tion and has a semicircular
bottom 15a to conform to   5   variously on various PCBs the relatively
small size cylindrical chip la. The eec-  FIG. 11 shows that each head
holder 22 is formed ond vessel space 13b is also U shaped but larger in  to
include a pairof upstanding mounting pins 28 each size then the first
vessel space 13a to conform to the  having a suction hole 30 extending
therethrough. The larger size cylindrical chip l b. The third vessel space
suction heads 21 a, 21b and 21c are mounted to the 13c has a flat bottom
15c to conform to the rectangu-  io  head carrier 23 as the mounting pins
28 of the head lar chip 1c. A pair of slanting side surfaces 16a and
holders 22 are engaged in desired ones of the mount- 1 6b on both sides of
the flat bottom 15c are intended  ing holes 27 In the head carrier. The
flexible suction to cause the chip lc to slide down to the flat bottom,
conduits 24 are also engaged In the same mounting Instead of standing
edgewise within the vessel.  holes for communicating the suction heads with
the The left hand end surfaces 17a, 17b and 17c,  15  vacuum pump unit 25
via the suction holes 30. FIGS. 5-7, of the vessel spaces 13a, 13b and 13
As will be understood by referring again to FIG. serve as reference
surfaces in the x-axis direction of  15, the chips to be handled by the
apparatus may be the xy-plane on which the chips are to be arranged.
arranged in any positions on the horizontal and vert- Seen at 101 in FIGS.
I and 2 is a horizontal drive  icallinesdrawn
inthisfigure,oratthecrossingpoints mechanism of any known or suitable
construction for  20  of such lines. The suction heads with the head hold-
moving the template means 2 back and forth In the  ers may be mounted in
corresponding positions on horizontal direction Indicated by the double
headed  the head carrier 23 for placing the chips in the re- arrow 100.
quired positions on the PCB 26. The reference numeral 20 in FIGS. 2 and 3
de-    Each head holder 22 has a downwardly open re- notes suction head
means of improved construction   25  cess 29, FIG. 2, in direct
communication with the suc- for transferring the prearranged chips la, lb
and Ic   -  tion holes 30 in the mounting pins 28. The suction from the
template means 2 tothe PCB 26. The suction  heads 21 a, 21b and 21c have
their Increased diame- head means 20 comprises a set of suction heads such
ter base portions 31 closely engaged in the recesses as shown at 21a, 21b
and 21c. These three suction  29 in the head holders 22. The head holders
must heads are intended for carrying the three representa-  30  hold the
suction heads against displacement or ex- tive chips Ia, 1b and
Icawayfromwithin the position-  cessive deformation in the face of shocks
or strains ing vessels 8a, 8b and 8c, respectively.         that may be
exerted thereon during operation. Acryl- The suction heads 218,21b and 21c
are mounted  onitrile-butadiene-styrene copolymer, known also as to the
underside of a common planar head carrier 23  the ABS resin, is a preferred
material of the head hold- via respective head holders 22. The combinations
of  35  ers by reason of its dimensional stability over a wide the suction
heads 21a, 21b and 21c and the head  temperature range. The suction heads
themselves holders 22 constitute suction head assemblies 50a,  may be
molded from elastomeric material in order to 50b and 50c. A pair of
flexible suction conduits corn-  avoid damage to the chips and to-take up
chip toler- municates each suction head with a vacuum pump   ances. Little
or no displacement of such elastic suc- unit 25. The head carrier 23 is
coupled to a vertical  40  tion heads with respect to the template means 2
and drive mechanism 102 whereby the complete set of  the PCB 26 will take
place as their enlarged base por- suction heads are jointly moved up and
down with re-  tions 31 are pressfitted in the recesses 29 in the head
spect to the template means 2. as indicated by the  holders 22. double
headed arrow 103.                             The base portions 31 of all
the suction heads 21a, The three representative chips Ia, lb and Ic un-  4s
21b and 21c are of the same shape and size. HoW- der consideration in this
embodiment are to be ar-  ever, the reduced diameter head portions 32a, 32b
ranged on the PCB 26 as depicted in FIG. 15. How-  and 32c, extending
downwardly from the base por- ever, since the arrangement of chips to be
handled by  tions 31, of the suction heads vary in shape and size the
apparatus is subject to change, the suction head  to suit the shapes and
sizes of the three different means 20 is constructed in accordance with our
in-  so  types of chips Ia, lb and Ic to be carded. The base vention to
readily adapt itself to such variations in chip  portions and head portions
of the suction heads have arrangement.
suction holes 34 extending therethrough. These suo As illustrated in FIG.
16, the head carrier23 of the  tion holes communicate with the flexible
suction con- suction head means 20 takes the form of a generally  duits 24
via the suction holes 30 in the head holders rectangular plate of metal
having a multiplicity of per-  so  22. forations or mounting holes 27
extending there-      FIGS. 12 and 13 are detailed illustrations of the
through and arranged in columns and rows. The cen-  first suction head 21a
comprising the base portion 31 ter-to-center distances or pitch X of the
mounting  and the head portion 32a. The end face 33a of the 4    
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shaped into an arcuate cross sec-  8b and 8c. The suction heads will come
Into firm con- tion for close contact with the smaller size cylindrical
tact with the chips by virtue of their elasticity, al- chip Ia. The end
face 33b, FIG. 2, of the head portion  though it Is not an absolute
requirement that the suc- 32b of the second suction head 21b is of similar
tion heads contact the chips at this time. shape but is larger in size for
close contact with the   5  Then the vacuum pump unit 9 may be set out of
larger size cylindrical chip lb. Further, as illustrated  operation, and
the othervacuum pump unit 25 may be in FIG. 14, the end face 33c of the
third suction head  set into operation for causing the suction heads 21 a,
21c is made flatfor close contact with the rectangular  21b and 21c to
exert suction on the chips Ia, lb and chip Ic.
Ic. Thus, released by the positioning vessels 8a, 8b 10  and 8c, the chips
will attach to the suction heads 21a, Operation
21b and 21c. Then the suction head means 20 may be moved For mounting the
chips on the PCB 26 by the ap-  up bythe vertical drive mechanism 102
thereby lifting paratus of the foregoing construction, the template  the
chips from within the positioning vessels. Then means 2 may be moved by the
horizontal drive mech-  15  the template means 2 may be moved away from un-
anism 101 to a position under the chip supply means  der the suction head
means 20 by the horizontal drive 3, as illustrated in FIG. 1. The template
means 2  mechanism 101. Then, as Illustrated in FIG. 3, the should be so
positioned under the supply means 3  PCB 26 may be moved to a position
under the raised that the chip exit ends of the chutes 6a, 6b and 6c are
suction head means 20 by the horizontal drive mech- offset toward the right
hand ends, as viewed in FIG.  20  anism 104. The suction head means 20,
with the 1, of the open-top spaces 13a, 13b and 13c defined  chips Ia, b
and Ic carried by the suction heads 21 a, by the positioning vessels 8a, 8b
and 8c.        21b and 21 c, and the PCB 26 may be conventionally Then,
with the vacuum pump unit 9 set into oper-  positioned with respect to each
other in both x-and y- ation, the chips I a, lb and Ic may be dropped into
the  axes directions in the N-plane on which the chips are chutes 6a, 6b
and Sc, respectively, either simultane-  25  to be arranged. ously or
successively. The chips will fall down the  Then the suction head means 20
may be moved chutes into the positioning vessels Ba, 8b and 8c.  down by
the vertical drive mechanism 102 thereby On hitting the slanting bottoms
lIa, 15b and 15c  pressing the chips 1 a, lb and 1 c against adhesive lay-
of the positioning vessels 8a, 8b and 8c, the chips will  ers 106, FIG. 4,
of solder paste or the like on the con- readily fall into the desired
recumbent attitude and   9o  ductive pattern 35 on the PCB 26. Since the
bottoms will be properly positioned in abutment against the  of the vessel
spaces 13a, 13b and 13c are approxi- left hand end faces 17a, 17b and 17c
of the vessel  matelyon the same level as shown In FIG. 2, the chips spaces
as suction Is exerted on the chips through the  Ia, lb and lc can all be
pressed simultaneously holes 14 in the vessel bottoms. Thus the chips will
be  against the adhesive layers 106 on the flat PCB 26. positioned In the
x-axis direction in the n-plane. The  35  Possibly, the undersides of the
chips Ia, lb and Ic chips will also be positioned in the X-axis direction
as  being carried by the suction heads 21a, 21b and 21c the more or less
rounded bottoms, as seen cross-  may not be on the same level. But even
then the suc- sectionally as In FIGS. 8-10, of the vessel spaces  tion
heads, being of elastic material, will properly 13a, 13b and 13c guide the
chips to the central pos-  press the chips against the adhesive layers.
ition thereon In the transverse direction of the ves-  40  Then, with the
vacuum pump unit25setoutofop- sels.
eration, the suction head means 20 may be raised Then the template means 2
with the chips Ia, lb  away from the PCB 28 by the vertical drive mecha-
and Ic loaded thereon may be moved away from un-  nism 102, leaving the
chips on the PCB. The PCB 26 der the chip supply means 3 to a position
under the  with the chips deposited thereon may be carried away suction
head means 20 by the horizontal drive mech-  45  from underthe suction head
means 20 by the horizon- anism 101.
tal drive mechanism 104. Then the solder paste 106 Then the vertical drive
mechanism 102 may be  may be heated for soldering the chips to the conduc-
set in operation for descending the suction head  tive patterns 35 on the
PCB 26. means 20. It is understood that the suction heads    The above
described embodiment of our Inven- 21a, 21b and 21c are mounted In such
positions on  5o  tion gains the following advantages: the head carrier 23
as to correspond to the positions  1. The suction head means 20 is readily
adapt- of the positioning vessels 8a, 8b and 8c on the tem-  able for
mounting chips in different positions on plate 7 and, in consequence, to
the desired positions  different PCBs as the arrangement of the suction of
the chips Ia, lb and Icon the PCB 26. The suction  heads is varied on the
planar perforated head head means 20 may be lowered until the end faces  5s
carrier 23. 33a, 33b and 33c of the suction heads 21a, 21b and   2. The
positions of the suction heads on the head 21c become pressed against the
chips 1a, lb and lc   carrier can meet an infinite variety of chip pat-
which are positioned within the open-top vessels 8a,  terns on PCBs as a
multiplicity of mounting holes    9                  EP 0 329 004 B1
10 



are formed in an array in the head carrier to pro-  1. The bottom surface
of the positioning vessel vide numerous possible head positions.
8a, as well as the bottom surfaces of the other 3. The end faces 33a, 33b
and 33c of the suction  positioning vessels 8b and 8c, could be made flat
heads are shaped and sized to suit the different  as shown In FIG. 17. In
order to be positioned on types of chips to be handled, and the bottoms   5
the flat bottom of the vessel 8a, for example, the 15a, 15b and 15c of the
vessel spaces 13a, 13b    chip la may be held by the associated suction and
13c are disposed substantially on the same    head soas to be capable of
angulardisplacement level, so that the chips can be simultaneously at-  in
a horizontal plane and may be thereby moved tached to the suction heads and
simultaneously   into abutment against two vertical vessel walls at
deposited on the PCB.                     10      a right angle to each
other and to the flat bottom. 4. The depths of the vessel spaces 13a, 13b
and   This positioning method is disclosed in the above 13c are varied to
suit the heights of the chips I a,  referenced JP-A-59-152B98. lb and 1 c
to be received therein, so that a mini-  2. The bottom surface of the
positioning vessel mal upward displacement of the suction heads      8c,
for receiving the rectangular chip, could be 21a, 21b and 21c is required
for lifting the chips  15  convexed as viewed cross sectionally, as
indicat- out of the positioning vessels.                   ed at 40 in FIG.
18, In order to prevent the chip 5. The chutes 6a, 6b and 6c have their
exit ends  from standing edgewise within the vessel. held approximately the
same distance from the     3. An air blast hole could be formed
horizontally tops of the positioning vessels 8a, 8b and 8c of  in one end
wall of each positioning vessel 8, as varying heights, precluding the
possibility of the  20  shown at 41 in FIG. 19. Compressed air may be chips
jumping out through the gaps between the   forced Into the vessel through
the blast hole 41, chutes and the vessels.                           as
indicated by the arrow 42, in order to fall the 6. The chutes have their
exit ends disposed off   chuted chip and force the same into abutment the
centers of the vessel spaces 13a, 13b and     againstthe opposite endwall
ofthevessel. In that 13c, so that the chips fall Into the required recum-
25  case the suction hole 14 may or may not be pro- bent position on being
chuted into the vessel     vided. spaces.
4. The suction hole 14 in each positioning vessel 7. The placement of the
suction hole 14 adjacent  could be formed in one of its end walls against
one end of each positioning vessel contributes to  which the chip is to be
positioned, as illustrated the infallible falling of the chuted chips into
the re-  3o  in FIG. 20. cumbent position and to the movement of the
5. Each positioning vessel could be provided with chips into abutment
against the end walls 17a,    only the blast hole 41, and the suction hole
could 17b and 17c of the positioning vessels.           be dispensed with,
as illustrated in FIG. 21. 8. The slanting bottoms 15a, 15b and 15c of the
6. Several apertured plates could be stacked to positioning vessels also
assures the failing of the   35  define the positioning spaces 13a, 13b and
13c chuted chips in the required direction.           as in FIG. 22. 9. The
vessel bottoms 15a, 15b and 15c are cross  7. Each head holder 22 could be
mounted to the sectionally shaped to position the chips at the   head
carrier 23 via only one mounting pin formed centers of the vessel spaces
13a, 13b and 13c in  in one piece with the head holder. their transverse
direction.               40      8. The suction heads 21a, 21 b and 21 c
could be 10. The arrangement of the positioning vessels    communicated
with the vacuum pump via a com- 8a, 8b and 8c is readily variable on the
template  mon passageway instead of viatheseparateflex- 7 for adaptation to
various arrangements of chips  ible conduits, provided that means were
provided on PCBs                                           for hermetically
closing the mounting holes which 11. The suction heads 21 a, 21 band 21c,
although   45  were not in use. of elastic material, are firmly supported
by the head holders 22 of more dimensionally stable material against the
likelihood of undesired defor-  Claims mation or displacement when moved
into contact with the chips within the positioning vessels.  5o  1. An
apparatus for mounting a set of chips (1 a, 1 b, I c) on a circuit board
(26) in any of a plurality of Modifications
different arrangements, comprising template means (2) for holding a set of
The above disclosed apparatus represents but      chips (la, lb, Ic) in an
arrangement correspond- one of many possible embodiments of our invention.
55  Ing to a desired arrangement of the chips on a dr- A variety of
modifications of the representative em-  cult board (26), bodiment are
possible within the broad teaching           suction head means (20) for
transferring thereof. The following is a list of such modifications.  the
set of chips (Ia, I b, I c) from the template 6    9
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are formed in an array in the head carrier to pro-  1. The bottom surface
of the positioning vessel vide numerous possible head positions.
8a, as well as the bottom surfaces of the other 3. The end faces 33a, 33b
and 33c of the suction  positioning vessels 8b and 8c, could be made flat
heads are shaped and sized to suit the different  as shown in FIG. 17. In
order to be positioned on types of chips to be handled, and the bottoms   5
the flat bottom of the vessel 8a, for example, the 15a, 15b and 15c of the
vessel spaces 13a, 13b    chip la may be held by the associated suction and
13c are disposed substantially on the same    head so as to be capable of
angular displacement level, so that the chips can be simultaneously at-  in
a horizontal plane and may be thereby moved tached to the suction heads and
simultaneously    into abutment against two vertical vessel walls at
deposited on the PCB.                     1o      a right angle to each
other and to the flat bottom. 4. The depths of the vessel spaces 13a, 13b
and   This positioning method is disclosed in the above 13c are varied to
suit the heights of the chips I a,  referenced JP-A-59-152698. lb and Ic to
be received therein, so that a mini-  2. The bottom surface of the
positioning vessel mal upward displacement of the suction heads      8c,
for receiving the rectangular chip, could be 21 a, 21 b and 21c is required
for lifting the chips  15  convexed as viewed crosssectionally, as indicat-
out of the positioning vessels.                   ed at 40 in FIG. 18, in
order to prevent the chip 5. The chutes 6a, 6b and 6c have their exit ends
from standing edgewise within the vessel. held approximately the same
distance from the     3. An air blast hole could be formed horizontally
tops of the positioning vessels 8a, 8b and 8c of  in one end wall of each
positioning vessel 8, as varying heights, precluding the possibility of the
20  shown at 41 In FIG. 19. Compressed air may be chips jumping out through
the gaps between the    forced Into the vessel through the blast hole 41,
chutes and the vessels.                           as indicated by the arrow
42, in order to fall the 6. The chutes have their exit ends disposed off
chuted chip and force the same into abutment the centers of the vessel
spaces 13a, 13b and     against the opposite end wall ofthevessel. In that
13c, so that the chips fall into the required recum-  25  case the suction
hole 14 may or may not be pro- bent position on being chuted into the
vessel     vided. spaces.                                           4. The
suction hole 14 in each positioning vessel 7. The placement of the suction
hole 14 adjacent  could be formed in one of its end walls against one end
of each positioning vessel contributes to  which the chip is to be
positioned, as illustrated the infallible falling of the chuted chips into
the re-  30  in FIG. 20. cumbent position and to the movement of the
5. Each positioning vessel could be provided with chips into abutment
against the end walls 17a,    only the blast hole 41, and the suction hole
could 17b and 17c of the positioning vessels.           be dispensed with,
as illustrated in FIG. 21. 8. The slanting bottoms 15a, 15b and 15c of the
6. Several apertured plates could be stacked to positioning vessels also
assures the falling of the   35  define the positioning spaces 13a, 13b and
13c chuted chips in the required direction.           as in FIG. 22. 9. The
vessel bottoms 15a, 15b and 15care cross   7. Each head holder 22 could be
mounted to the sectionally shaped to position the chips at the   head
carrier 23 via only one mounting pin formed centers of the vessel spaces
13a, 13b and 13c in  in one piece with the head holder. their transverse
direction.               40      8. The suction heads 21a, 21b and 21c
could be 10. The arrangement of the positioning vessels    communicated
with the vacuum pump via a com- 8a, 8b and 8c is readily variable on the
template  mon passageway instead of via the separate flex- 7 for adaptation
to various arrangements of chips  ible conduits, provided that means were
provided on PCBs                                           for hermetically
closing the mounting holes which 11. The suction heads 21a, 21 band 21c,
although   45  were not in use. of elastic material, are firmly supported
by the head holders 22 of more dimensionally stable material against the
likelihood of undesired defor-  Claims mation or displacement when moved
into contact with the chips within the positioning vessels.  5o  1. An
apparatus for mounting a set of chips (Ia,I b, I c) on a circuit board (26)
in any of a plurality of Modifications
different arrangements, comprising template means (2) for holding a set of
The above disclosed apparatus represents but      chips (Ia, lb,1 c) in an
arrangement correspond- one of many possible embodiments of our invention.
so  ing to a desired arrangement of the chips on a cir- A variety of
modifications of the representative em-  cult board (26), bodiment are
possible within the broad teaching            suction head means (20) for
transferring thereof. The following is a list of such modifications.  the
set of chips (1a, 1b, Ic) from the template 6    11                  EP 0
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means (2) to the circuit board (26), and          the end face (33a, 33b,
33c) of the suction head drive means (102) for relatively moving the  (21a,
21b, 21c), and wherein the mounting pin template means (2) and the suction
head means      (28) of each head holder (22) also has a suction (20)
toward and away from each other,              hole (30) extending
therethrough and communi- characterized In that the suction head means (20)
e  cating with the suction hole (34) in the associated comprises
suction head (21a, 21 b, 21 c). a planar head carrier (23) having a plural-
ity of mounting holes (27) formed therein,     6. The apparatus of claim I
wherein the suction a set of suction head assemblies (50a,       head (21a,
21b, 21c) of each suction head as- 50b, 50c) for engagement in selected
ones of the   io  sembly (50a, 50b, 50c) is of elastic material. mounting
holes (27) in the head carrier (23), which engagement is in any of a
plurality of dif-  7. The apparatus of claim 1 wherein the end face ferent
arrangements according to the desired ar-   (33a, 33b, 33c) of the suction
head (21a, 21b, rangement of the chips (Ia,  b, I c) on the circuit  21c)
of each suction head assembly (50a, 50b, board (28),
15      50c) is shaped and sized for close contact with vacuum means (25)
for creating a partial     the particular chip (Ia, lb, lc) to be handled
by vacuum in the suction head assemblies (50a,        the suction head
assembly. 50b, 50c) in order to cause the chips (la, lb, 1c) on the
template means (2) to be attached thereto  8. The apparatus of claim I
wherein the end faces by suction,                               20
(33a, 33b, 33c) of the suction head (21a, 21b, each suction head assembly
(50a, 50b,         21c) of at least one of the suction head assem- 50c) of
the suction head means (20) comprising     blies (50a, 50b, 50c) is of
concave cross section a suction head (21 a, 21 b, 21c) having an end face
for close contact with a cylindrical chip (la, I b). (33a, 33b, 33c) to
which a chip (Ia, lb, Ic) is to be attached by suction, and
25  9. The apparatus of claim 1 wherein the end face each suction head
assembly further coin-     (33a, 33b, 33c) of the suction head (21a, 21b,
prising a head holder (22) holding the suction     21c) of at least one of
the suction head assem- head (21a, 21b, 21c) and having at least one
blies (50a, 50b, 50c) is flat for lose contact with mounting pin (28) for
engagement in a selected     a rectangular shaped chip (1c). one of the
mounting holes (27) in the head carrier  30 (23), whereby
10. The apparatus of claim I wherein the template the end faces (33a, 33b,
33c) of the suc-     means (2) comprises tion heads (21a, 21 b, 21c) of the
suction head as-   a) a template (7) disposed horizontally and semblies
(50a, 50b, 50c) are positioned at var-       having a plurality of mounting
holes (11) ous distances from the head carrier (23) depend-  35  formed
therein, and ing upon the sizes of the chips to be attached        b) a set
of open-top positioning vessels (8a, thereto.
8b, 8c) for positioning the chips (la, lb, 1c) therein and for engagement
in selected ones 2. The apparatus of claim I wherein the mounting
of the mounting holes (11) in the template (7), holes (27) in the head
carrier (23) of the suction   4o  which engagement is in any of a plurality
of head means (20) are arranged in columns and           different
arrangements according to the de- rows.
sired arrangement of the chips (la, lb,1c) on the circuit board (26). 3.
The apparatus of claim 2 wherein the pitch of the array of mounting holes
(27) in each of two ortho-  45  11. The apparatus of claim 10 wherein the
template gonal directions is equal to the expected mini-    means (2)
further comprises second vacuum mum center-to-center distance of the chips
ar-     means (9, 10) for positioning the chips (la, lb, ranged on the
circuit board (26).                  Ic) within the positioning vessels
(8a, 8b, 8c) by exerting suction on the chips (la, lb, Ic). 4. The
apparatus of claim 2 wherein the pitch of the   50 array of mounting holes
(27) in each of two ortho-  12. The apparatus of claim II wherein each
position- gonal directions is an integral submultiple of the  ing vessel
(8a, 8b, 8c) has a mounting leg (12) expected minimum center-to-center
distance of      and is mounted on the template (7) by having the the chips
arranged on the circuit board (26).      mounting leg (12) engaged in one
of the mounting 55      holes (11) therein. 5. The apparatus of claim I
wherein each suction head (21a, 21b, 21c) has a suction hole (34)    13.
The apparatus of claim 12 wherein each position- which extends therethrough
and which is open to    ing vessel (8a, 8b, 8c) has formed therein a suc- 7
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tion hole (14) which is open to the space bounded  in part by a convex
bottom surface (40). for pos- by the positioning vessel (8a, 8b, 8c) and
which  itioning a chip of polygonal cross section. extends through the
mounting leg (12), and wherein the second vacuum means (9, 10) com-   22.
The apparatus of claim 10 wherein the position- prises
s       ing vessel is formed by a stack of apertured a) a source (9) of
vacuum, and                  plates. b) means (10) for communicating the
vacuum source (9) with the suction holes (14) in all the positioning
vessels (8a, 8b, 8c).            Patentansprriche 10 14. The apparatus of
claim 10 wherein each position-  1. Vorrichtung zum Montieren eines Satzes
von ing vessel (8a, 8b, 8c) has an end wall (1 7a, 17b,  Chips (Ia,1 lb. c)
auf einer Schaltkarte (26) in ir- 17c) against which the associated chip
(la, lb,    gendeiner von mehreren verschiedenen Anord- Ie) is to be
positioned, and a bottom (15a, 15b,   nungen, die 15c) having a surface
slanting downwardly as it  15  - eine Schabloneneinrichtung (2) zum Halten
extends toward the end wall (17a, 17b, 17c) of the      eines Satzes von
Chips (laj lb,1c) in einer positioning vessel (8a, 8b, 8c) from its
opposite      Anordnung, die elner gewilnschten Anord- end wall (17a, 17b,
17c).                               nung der Chips auf der Schaltkarte (28)
entspricht, 15. The apparatus of claim 14 wherein each position-  20  -
eine Saugkopfeinrichtung (20) zum Ober- ing vessel (8a, 8b, 8c) has a
suction hole (14)        tragen des Satzes von Chips (Ia, lb, I c) formed
in its bottom (15a, 15b, 15c) for position-      von der
Schabloneneinrichtung (2) auf die ing the chip (la,1 b, Ic) by exerting
suction there-   Schaltkarte (26), und on.
- eine Antriebseinrichtung (102) zwecks Re- 25          lativbewegung der
Schabloneneinrichtung 16. The apparatus of claim 14 wherein each position-
(2) und der Saugkopfeinrichtung (20) auf- ing vessel (Ba, 8b, 8c) has a
suction hole (14)        einander zu und voneinander weg formed in-the
firstrecited end wall (17a, 17bi 17c)  aufweist, thereof for positioning
the chip (la, lb, 1c) by   dadurch gekennzelchnet, daf exerting suction
thereon.                  30      die Saugkopfeinrichtung (20) - elnen
ebenen Kopftrager(23) mritmehreren 17. The apparatus of claim l0wherein
each position-        darin ausgebildeten MontagelOchern (27), ing vessel
(8a, 8b, 8c) has formed therein an air     - einen Satz von
Saugkopfbaugruppen (50a. blast hole (41) for positioning the chip (Ia, b,
Ic)  50b. 50c) zum Eingriff In ausgewihIte Mon- therein by applying
compressed air to the chip  3S     tagelocher (27) In dem Kopftrager (23),
wo- (Ia, 1b, 1c).                                           bei der
Eingriff in irgendeiner der mehreren verschiedenen Anordnungen erfolgen 18.
The apparatus of claim 10 wherein at least one of      kann, die der
gewfnschten Anordnung der the positioning vessels (8a, 8b, 8c) defines a
Chips (Ia. b, Ic) auf der Schaltkarte (26) space of U-shaped cross section
for positioning   40   entspricht, und a chip (la, lb) of cylindrical
shape.                 - eine Vakuumeinrichtung (25) zum Erzeu- gen eines
Teilvakuums in den Saugkopf- 19. Theapparatusof claim 10whereln
atleastoneof            baugruppen (50a, 50b, 50c) beinhaltet, um the
positioning vessels (8a, 8b, 8c) provides a        zu bewirken, daB die
Chips (Ia, lb, Ic) auf space defined in part by a flat bottom surface   45
der Schabloneneinrichtung (2) an diese (15c) and a pair of slanting side
surfaces (16a,       durch Saugen angeffugt werden, 16b) on both sides of
the flat bottom surface      aufweist, wobei (15c), for positioning a chip
(Ic) of polygonal       - jede Saugkopfbaugruppe (50a, 50b, 50c) cross
section.                                          der Saugkopfeinrichtung
(20) einen Saug- 50          kopf (21a, 21b, 21c) mit einer Stirnfliche 20.
The apparatus of claim 10 wherein at least one of      (33a, 33b, 33c)
aufwelst, an die ein Chip the positioning vessels (8a, 8b, 8c) provides a
(Ia, 1 b, 1c) durch Saugen angefugtwerden space defined by a flat bottom
surface and a set       kann, und wobel of side surfaces perpendicular to
the bottom sur-     - jede Saugkopfbaugruppe des weiteren el- face.
55           non Kopfhalter(22) aufweist, derden Saug- kopf(21a, 21b, 21c)
hilt und mitwenigstens 21. The apparatus of claim 10 wherein at least one
of      einem Montagestift (28) zum Eingriff In ein the positioning vessels
provides a space defined       ausgewghites Montageloch (27) In dem    15
EP 0 329 004 B1                 16    * L M Kopftrdger (23) versehen ist,
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- die Stirnflfichen (33a, 33b, 33c) der Saug-   die Stirnflache (33a, 33b,
33c) des Saugkopfes kopfe (21a, 21b, 21c) der Saugkopfbau-        (21a,
21b, 21c) von wenigstens einer der Saug- gruppen (50a, 50b, 50c) In
verschiedenen      kopfbaugruppen (50a, 50b, 50c) einen konkaven Abstfinden
von dem Kopftriger (23) ange-   5  Querschnittzwecks engem Kontaktmiteinem
zy- ordnet sind, die von den grOIten der an sie   lindrischen Chip (la, lb)
aufweist. anzuffigenden Chips abhfingen. 9. Vorrichtung nach Anspruch 1, 2.
Vorrichtung nach Anspruch 1,                       dadurch gokennzelchnet,
dafB dadureh gekennzelchnet, daB                to      die Stirnflfche
(33a, 33b, 33c) des Saugkopfes die Montagelocher (27) in dem Kopftrfger
(23)      (21a, 21b, 21e) von wenigstens elner der Saug-
derSaugkopfeinrichtung (20) In Spalten und Rei-    kopfbaugruppen (50a,
50b, 50c) flach istzwecks hen angeordnet sind.
engem Kontakt mit einem rechtwinkllg geformten Chip (1c). 3. Vorrichtung
nach Anspruch 2,               15 dadureh gokenrnzelchnet, daB
10. Vorrichtung nach Anspruch 1, die Teilung der Matrix der Montagelocher
(27) in   dadurch gekennzelchnet, daB jeder von zwel orthogonalen
Richtungen gleich      die Schabloneneinrichtung (2) dem erwarteten
minimalen Abstand von Mitte zu         a) eine Schablone (7), die
horizontal angeord- Mitte der auf der Schaltkarte (26) angeordneten   20
net ist und mehrere in ihr ausgebildete Mon- Chips ist.
tagel6cher (11) aufweist, und b) elnen Satz von oben offenen Positionierbe-
4. Vorrichtung nach Anspruch 2,                          haltern (8a, 8b,
8c) zum Positionieren der dadurch gekennzelchnet, daBl
Chips (Ia, Ib, 1c) darin und zum Eingriff in die Teilung der Matrix der
Montagelocher (27) in  25  ausgewihlte Montagel8cher (11) in der Scha-
jeder von zwei orthogonalen Richtungen ganz-          blone (7) aufweist,
wobei der Eingriff in ir- zahlig mehrmals in dem erwarteten minimalen
gendeiner der mehreren verschiedenen An- Abstand von Mitte zu Mitte derauf
der Schaltkar-      ordnungen erfolgt, die der gewOnschten An- te (26)
angeordneten Chips enthalten ist              ordnung derChips (la, Ib, 1c)
auf der Schalt- 30         karte (26) entspricht. 5. Vorrichtung nach
Anspruch 1, dadureh gekennzielchnet, daB                    11. Vorrichtung
nach Anspruch 10, jederSaugkopf(21a, 21b, 21c)ein Saugloch (34)
dadureh gekennziechnet, daB aufweist, das sich durch ihn hindurch
erstrecict   die Schabloneneinrichtung (2) des weiteren eine und das
bezuiglich der Stirnfliche (33a, 33b, 33c)  35  zweibt Vakuumeinrichtung
(9, 10) zum Positio- des Saugkopfes (21a, 21b, 21c) geoffnet ist, und
nieren der Chips (la, lb, Ic) innerhalb der Posi- wobel der Montagestift
(28) elnes jeden Kopfhal-   tionierbehalter (8a, 8b, 8c) durch Saugbeauf-
ters (22) ebenso ein Saugloch (30) aufweist, das   schlagung der Chips (I
a, lb, 1 c) aufweist sich durch ihn hindurch erstreckt und mit dem Saugloch
(34) in dem zugeh8rigen Saugkopf  40  12. Vorrichtung nach Anspruch 11,
(21a, 21 b, 21c) kommuniziert.                     dadurch gekennzelchnet,
daB jeder Positionierbehalter (8a, 8b, 8c) eonen Mon- 6. Vorrichtung nach
Anspruch 1,                       tageschenkel (12) aufweist und an der
Schablo- dadurch gekennzoichnet, dafB.                      ne (7) montiert
lst, indem der Montageschenkel der Saugkopf (21a, 21b, 21c) einer jeden
Saug-  45  (12) in sines der Montagelocher (11) eingreift. kopfbaugruppe
(50a, 50b, 50c) aus einem elasti- schen Material ist.
13. Vorrichtung nach Anspruch 12, dadurch gekennzelchnet, daB 7.
Vorrichtung nach Anspruch 1,                       in jedem
Positionierbehalter (8a, 8b, 8c) cin dadureh gekennzelchnet, daB
50      Saugloch (14) ausgebildet ist, das bezuglich des die Stirnfliche
(33a, 33b, 33c) des Saugkopfes     von dem Positionierbehalter (8a, 8b, 8c)
begrenz- (21a, 21b, 21c) einer jeden Saugkopfbaugruppe      ten Raumes
offen ist und das sich durch den (50a,50b,50c)sogeformtund bemessen istdaR
Montageschenkel (12) erstreckt, wobel die zwei- sie in engen Kontakt mit
dem speziellen Chip (Ia,  to Vakuumeinrichtung (9, 10) lb, lc), der von der
Saugkopfbaugruppe zu  55         a) eine Vakuumquelle (9) und handhaben
ist, treten kann.                           b) eine Einrichtung (10) zum
Kommunizieren der Vakuumquelle (9) mit den Saugl8chern 8. Vornichtung nach
Anspruch 1,                          (14) in allen Positionierbehaltern
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gebildet wird, die senkrecht zur Bodenfliche ver- 14. Vorrichtung nach
Anspruch 10,                     laufen. dadurch gokennzelchnet, daB jeder
Positionberbehalter (Ba, 8b, 8c) sine End-   5   21. Vorrichtung nach
Anspruch 10, wandung (17a, 17b, 17c), gegen die derzugeho-      dadurch
gekennzelchnet, daB rigeChip(Ia,lb,1 c)positioniertwerdensoll,und
wenigstens einer der Positionierbehilter einen einen Boden (1 5a, 15b, I
5c) aufwelst, der mit ei-  Raum zum Positionieren elnes Chips mit polygo-
ner Oberflache versehen ist, die sich nach unten   nalem Querschnitt
aufweist, der teilweise von si- neigt, wahrend sie sich von ihrer
gegenflberlie-  10  ner konvexen BodenflAche (40) gebildet wird. genden
Endwandung (17a, 17b, 17c) in Richtung der Endwandung (17a, 17b, 17c) des
Positlonler-  22. Vorrichtung nach Anspruch 10, behfilters (8a, 8b, 8c)
erstreckt.                 dadurch gekennzeiechnet, daB der
Positionierbehalter von elnem Stapel aus mit 15. Vorrichtung nach Anspruch
14,             15      6ffnungen versehenen Platten gebildet wird. dadureh
gekennzelchnet, daB jeder Positionlerbehllter (Ba, 8b, 8c) ein In sei- nem
Boden (15a, 15b, 1 5c) ausgebildetes Saug-  Revendicatlons loch (14)zum
Positionieren des Chips (la, lb,1 c) durch Saugbeaufschlagung dieses Loches
auf-  20  1. Appareil de montage d'un ensemble de compo- weist.
sants miniatures (la, I b, Ic) sur une carte de cir- cuit (26) avec une
disposition parmi plusleurs dis- 16. Vorrichtung nach Anspruch 14,
positions differentes, comprenant dadurch gekennzelchnet, daB
un dispositif a gabarit (2) destine a retenir jeder Positionierbehalter
(Ba, 8b, 8c) ein In seiner  25  un ensemble de composants miniatures (la,
lb, erstgenannten Endwandung (17a, 17b, 17c) aus-      1c) avec une
disposition correspondant A une gebildetes Saugloch (14) zum Positionieren
des     disposition voulue des composants miniatures Chips (la, lb, 1c)
durch Saugbeaufschiagung        sur une carte de circuit (26), dieses
Loches aufweist.                                 un dispositif (20) A tetes
d'aspiration des- 30     tine a transferer l'ensemble des composants mi-
17. Vonichtung nach Anspruch 10,                      niatures (la, lb, lc)
du dispositif A gabarit (2) A dadurch gekennzelchnet, daB
Ia carte de circuit (26), et in jedem Positionberbehalter (8a, 8b, Bc) sin
Luft-     un dispositif (102) d'entraThement destin6 stoBloch (41) zum
Positionleren des Chips (la,     adhplacer le dispositifagabarit (2)
etledispositif 1b, 1c) im Behfilter durch Beaufschlagen des  3S   a tetes
d'aspiration (20) 'un par rapport A l'autre Chips (Ia, lb, 1c) mit
Druciduft ausgebildet ist.  afin qu'ils s'eeartent et so rapprochent
mutuelle- ment, 18. Vorrichtung nach Anspruch 10,
caracterise en ce quo le dispositif (20) atA- dadureh gekennzelchnet, daB
tes d'aspiration conmprend wenigstens elner der Positionierbehflter (Ba,
8b,  4o    un support plan (23) de tetes ayant plu- Bc) elnen Raum mit
U-formlgem Querschnittzum       sieurs trous (27) de montage form6s dans le
sup- Positionieren sines Chips (la, lb) zylindrischer   port, Form
aufweist.                                          un dispositif A unites
(50a, 50b, 50c) A tote d'aspiration destin6es A penetrer dans des trous 19.
Vorrichtung nach Anspruch 10,             45      choisis de montage (27)
du support (23) de totes, dadureh gekennzelchnet, daB
le contact etant realise avec l'une quelconque de wenigstens elner der
Positionlerbehfilter (8a, 8b,  plusleurs dispositions differentes en
fonction de Bc) eonen Raum zum Positionleren eines Chips      la
disposition voulue des composants miniatures (1c) mit polygonalem
Querschnitt aufwelst, der     (Ia, 1b, c) sur la carte de circuit (26),
teilweise von einer flachen Bodenflfiche (15c)  5o       un dispositif (25)
d'asplration destine A und von einem Paar geneigter SeltenflAchen
cr6er un vide partiel dans les unites (50a, 50b, (lBa, l6b) an beiden
Selten der flachen Boden-     50c) a tete d'aspiration afin quo les
composants flAche (1 5c) gebildet wird.                       miniatures (I
a,  b, I c) places sur les dipositifs A gabarit (2) solent fixbs aux unites
par aspira- 20. Vorrichtung nach Anspruch 10,             55      tion,
dadureh gekennzelchnet, daB                             chaque unite (50a,
50b, 50c) A tote d'aspi- wenigstens einer der Positionierbehalter (Ba, 8b,
ration du dispositif (20) A tOtes d'aspiration 8c) einen Raum aufweist, der
von einer flachen     comprenant une tWte d'aspiration (21 a, 21 b, 21 c)
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quelle est destine A Otrefixe un composant minia- ture (Ia,  b, I c) par
aspiration, et          8. Appareil solon la revendication 1, dans loquel
les chaque unite A tOte d'aspiratlon compre-     faces d'extremite (33a,
33b, 33c) de la tete d'as- nant en outre un organe (22) de maintien de la
5  piration(21a,21b,21c)de 'uneau moinsdesuni- tote d'aspiration (21a, 21b,
21c) et ayant au      tes A t~te d'aspiration (50a, 50b, 50c) a une sec-
moins une broche de montage (28) destinee A pe-   tion concave assurant un
contact intime avec un netrer dans un trou choisi parmi les trous demon-
composant miniature de forme cylindrique (Ia, tage (27) du support (23) de
tOtes, sa bien que lea  I b). faces d'extremite (33a, 33b, 33c) des tetes
d'as-  *o piration (21a, 21b, 21c) des unites A t~te d'aspi-  9. Appareil
solon la revendication 1, dans lequel la ration (50a, 50b, 50c) sont
placees A diverses dis-  face d'extremite (33a, 33b,33c) de la tMte d'aspi-
tances du support de totes (23) suivant lea di-   ration (21a, 21b, 21c) de
l'une au moins des uni- mension des comnposants miniatures qui doivent
tes a t~te d'aspiratlon (50a, 50b, 50c) eat plate etre fixMe.
15      afin qu'elle solten contact intime avec un compo- sant miniature de
forme rectangulaire (I c). 2. Appareil solon la revendication 1, dans
lequel lea trous de montage (27) formes dans le support de  10. Appareil
selon la revendication 1, dans loquel le tOtes (23) du dispositif (20) A
tOtes d'aspiration  dispositif A gabarit (2) comporte sont places en lignes
et en colonnes.     20          a) un gabarit (7) place horizontalement et
ayant plusieurs trous de montage (11) formes 3. Apparell solon la
revendication 2, dans loquel le     A l'interieur, et pas de la matrice de
trous de montage (27) dans       b) un ensemble de recipients (8a, 8b, 8c)
de chacune de deux directions orthogonales eat           positionnement
dont la partie superieure eat egal a la distance minimale prevue entre les
cen-  25  ouverte et qui sont destines A positionner lee tres des
composants miniatures places sur la          composants miniatures (Ia, 1b,
1c) dans ces carte de circuit (26).
recipients et a cooperer avec des trous chol- sis parmi lea trous de
montage (11) du gabarit 4. Appareil salon la revendication 2, dans lequel
le     (7), la cooperatfon correspondant a une dis- pas de la matrice de
trous de montage (27) dans   30  position quelconque parmi plusieurs
disposi- chacune de deux directions orthogonales eat un        tions
diffirentes en fonction de la disposition sous-multiple entier de la
distance minimale pre-     voulue des composants miniatures (la, lb, vue
entre les centres des composants minlatu-         Ic) sur la carte de
circuit (26). res places sur la carte de circuit (26). 35  11. Appareil
solon la revendication 1O, dans lequel le 5. Apparell selon la
revendication 1, dans lequel     dispositif a gabarit (2) comporte en outre
un so- chaque tete d'aspiration (21a, 21b, 21c) possede   cond dispositif A
vide (9, 10) destinea positionner un trou d'aspiration (34) qui la traverse
etqui de-  les composants miniatures (Ia, lb, lc) dens lea bouche a la face
d'extremite (33a, 33b, 33c) de    recipients de positionnement (8a, 8b, 8c)
par ap- la atet d'aspiration (21a, 21 b, 21c). et dans lequel  40
plication d'une aspiration aux composants minia- la brochede montage (28)
de chaque organe (22)     tures (Ia, lb, Ic). de maintien de tWte a aussi
un trou d'aspiration (30) qui le traverse et qui communique avec le  12.
Appareil solon la revendication 11, dans lequel trou d'aspiration (34) de
la tete d'aspiration asso-  chaque reciplent de positionnerment (8a, 8b,
8c) cihe (21a, 21b, 21c).                      45      a une branche de
montage (12) et eat monte sur le gabarit (7) par mise en cooperation de la
bran- 6. Apparell selon la revendication 1, dans lequel la  che de montage
(12) avec l'un des trous de mon- tMte d'aspiration (21a, 21b, 21c) de
chaque unite  tage (11) qui eat Incorpore. A tteb d'aspiration (50a, 50b,
50c) estformee d'un materiau elastique.                        5o  13.
Appareil solon la revendication 12, dans lequel chaque recipient de
positionnement (Be, 8b, 8c) 7. Apparell selon la revendication 1, dans
lequel la  a un trou d'aspiration (14) qui debouche vers l'es- face
d'extremite (33a, 33b, 33c) de la tote d'aspi-  pace delimite dans le.
recipientde positionnement ration (21a, 21 b, 21c) de chaque unite A tOeb
d'as-  (8a, 8b, 8c) et qui passe dans la branche de mon- piration (50a,
SOb, 50c) a une configuration et  s5  tage (12), et dans lequel le second
dispositif A une dimension telles qu'elle eaten contact intime  vide (9,
10) comporte avec le composant miniature particulier (Ia, lb,      a) une
source de vide (9), et 1c) qui dolt 6tre deplace par l'unite A tot. d'aspi-
b) un dispositif (10) destine a faire communi-    21                  EP 0
329 004 B1                 22     l      l Il lj   11 1181111111 quer la
source de vide (9) et des trous d'aspi-  I'un au moins des rhcipients de
positionnement ration (14) de tous les reciptents de position-  forme un
espace ddlimite en partie par une sur- 



nement (Ba, 8b, 8c).      -                     face inferleure convexe
(40) destinee au position- nement d'un composant miniature de section po-
14. Appareil selon la revendication 10, dans lequel   5  lygonale. chaque
reciplent de positionnement (8a, 8b, Bc) a une parol d'extremite (1 7a, 1
7b, 1 7c) contra la-  22. Appareil selon la revendication 10, dans lequel
le quelle est destine A etre positionn6 le composant  r6cipient de
positionnement est form6 par un em- miniature associ6 (1a, 1b, 1 c), et un
fond (1 5a,  pilement de plaques ayant des ouvertures. 15b, 15c) ayant une
surface inciin6e vers le bas,  10 vers la paroi d'extremite (17a, 17b, 17c)
du r6ci- pientde positionnement (Ba, 8b, 8c) depuis la pa- rol opposee
d'extr6mit6 (17a, 17b, 17c). 15. Appareil selon la revendication 14, dans
lequel  15 chaque recipient de positionnement (Ba, 8b, Bc) a un trou
d'aspiration (14) forms A son fond (15a, 15b, 15c) pour le positionnement
du composant miniature (Ia, lb, 1c) par application d'une aspi- ration.
20 16. Appareil selon la revendicatbon 14, dans lequel chaque recipient de
positionnement (8a, 8b, 8c) a un trou d'aspiration (14) forms dans la
premiere paroi citie d'extr6mit6 (17a, 17b, 17c) pour Is po-  25
sitionnement du composant miniature (la, lb, Ic) par application d'une
aspiration A celul-ci. 17. Apparell selon la revendication 10, dans lequel
chaque r~cipient de positionnement (8a, 8b, 8c)  30 a un trou de soufflage
d'air (41) destine a posi- tionner le composant miniature (la, l b, 1c)
place A l'interieur par application d'alr comprime au composant miniature
(Ia, l b, 1c). 35 18. Apparell selon la revendication 10, dans lequel l'un
au moins des recipients de positionnement (Ba, 8b, 8c) delimite un espace
ayant une forms en U en coupe pour le positionnement d'un composant
miniature (Ia, Ib) de forms cyiindri-  4o quo. 19. Appareil selon la
revendication 10, dans lequel l'un au moins des recipients de
positlonnement (8a, 8b, 8c) forms un espace dslimite on partie  45 parune
surface inferieure plate (15c) etdeuxsur- faces laterales Inclinees (18a,
16b) des deux c8 tes de ia surface inferieurs plate (1 5c) pour le po-
sitionnement d'un composant miniature (lc) de section polygonale.
50 20. Appareil selon la revendication 10, dans lequel l'un au moins des
recipients de positlonnement (8a, 8b, 8c) formo un espace delimite par une
sur- face inferieure plate et un ensemble de surfaces  ss laterales
perpendiculaires A la surface inferieure. 21. Appareil selon la
revendication 10, dans lequel 12    


