
1              EP 0 203 597 B1                     2 Description
a bonding head which is distinguished over the previously proposed solution
by a considerably This invention is concerned with a bonding head  less
compact structure, wherein especially also the for a wire bonding machine
for bonding wire to a   inclination of the transducer and/or of the wedge
contact surface of an electronic or electrical com-    5    relative to the
transducer can be readily varied, ponent, for example a so-called chip, and
is       and which particularly provides the mounting especially concerned
with such a machine for       of larger-sized wire spools, especially
thickwire ultrasonic bonding.                                ([err]spools.
Such machines are known, see for example           This object is solved by
the characterizing DE-A-3,244,323 and comprise a bonding head   10
features of claim 1. Thereby the overall structure comprising a bonding
toll mounted on an ultra-     becomes less compact. Transducer and wedge
sonic transducer, a bonding tip of the tool being  may be varied as to the
basic setting and inclina- arranged, in the operation of the machine, to
press  tion irrespective of the wire feed. Above all, the electrically
conducting wire against the contact   structure according to the invention
is suitable for surface of an electrical or electronic component,  15
rotary bonding heads, in which conventional the wire being drawn from a
suitable wire supply,  microscopic observation is not provided in any for
example a spool; the machine also includes a   case. With a stationary
bonding head, microscopic wire clamp by which the wire drawn from the
observation will have to be effected either obli- spool may be clamped.
Both the transduce,         quely from in front or [err] side. This also
can bonding tool, wire clamp and wire spool are   20   be effected
relatively [err]. disposed approximately in the same plane. In        With
the structure according to the inventionitis many previously known machines
the wire spool      also readily possible to provide a wire tension has
been mounted above the transducer in the       sensor between wire spool
and wire clamping bonding heard and the wire drawn from the spool    means
or wedge for controlling the spool drive. has passed through a hole in the
transducer and in   25  Within the region where the wire spool is a part of
the bonding tool to reach a position     disposed according to the
invention there will be between the bonding tip and the contact surface.
sufficient space for larger-sized wire spools, e.g. This arrangement has
not been altogether satis-    wire spools having an outer diameter of from
50 to factory.                                           70 mm and a length
of 25 mm and more. The Anychangeofthebasicsettingofthetransducer   30
arrangement of such wire spools on top of the and/or of the inclination of
the wedge relative to  transducerisnotpossiblewiththenormallyhighly the
bonding pad on the electric or electronic      compact structure of a
bonding head. In particular, component is practically impossible with the
the use of such large-sized wire spools is impos- structure as proposed,
because wire feeding        sible due to the fact that the wire is fed
through the occurs through the transducer. In that case the   35
transducer. This kind of wire feed does not permit transducer and the wire
spool would have to be     any major sideways movement of the wire.
adjusted in accordance with the changed inclina-     Also of particular
constructional interest are the tion of the wedge, whereby the overall
structure   wire guide means associated with the wire spool, would become
considerably more expensive.          either in the form of funnel or in
the form of a small Also, with the proposed structure it is only poss-   40
guide tube centrally passing through the wire ible to mount relatively
small-sized wire spools in  spool and having its wire exiting end directed
the bonding head, because there is only little space  towards the wedge.
available for the wire spool above the bonding       As mentioned above the
need for the wire to head. Practically no space is left for a wire tension
pass through a hole in the transducer is eliminated sensor.
45   but normally the wire is still to be guided to the US-A--4,418,858
discloses in Figure 2 a bond-    bonding tip by passing through a small
hole in a ing head comprising a bonding tool connected to    lower part of
the bonding tool. It has not, therefore, an ultrasonic transducer and
comprising a wire     been possible readily and simplyto alterthe angle
supply from which said wire is unwound, wherein    at which the wire is
supplied to the bonding tip. in this embodiment the wire supply also is
so      Therefore, it is further proposed to adjustably mounted above the
ultrasonic transducer. How-      mount the wire quide in the bonding head,
the ever in the embodiment shown in Figure 5 and 6     guide have an inlet
end through which wire from the wire is fed from the opposite direction
when   the spool passes and an outlet end disposed compared with the
embodiment of Figure 2 so that   adjacent the said bonding tip of the
bonding tool. a man skilled in the art may be stimulated to mount   55
The guide is mounted in such a manner that the the wire spool at the other
side of the bonding tool  angle at which the wire is supplied to the
bonding thereby taking position on the side of the bonding  tip can be
adjusted. head opposite the transducer with the result that    Using a
bonding head according to the invention the above mentioned disadvantages
are being        it is therefore possible to supply the wire to the
overcome. However, both the DE-A-3,244,323    60   bonding tip of the tool
without the need to cause and US-A-4,418,858 are silent on the possibility
the wire to pass through a guide hole in the of adjusting the bonding tool
relative to the contact  bonding tool. By adjusting the position of the 



surface, and on a multifunctional use of the clamp  guide it is therefore
possible to change the angle at means.
which the wire is presented to the bonding tip. It is the object of the
instant invention to provide   65    In a preferred bonding head according
to the    3              EP 0 203 597 B1                    4 invention the
bonding tip is provided with a slight  mounted on a member of an X-Y table
so that groove which constrains the wire against side-    the position of
the axis 36 can be adjusted relative ways movement during the bonding
operation.      to a component mounted on the support 15 and It is, of
course, possible, where necessary in a  the support 15 is mounted for
movement in a bonding head in accordance with the invention, to    5
direction parallel with the axis 36 to move a provide a wire feeding system
by which the wire   component carried by the [err]   15 towards and is
positively fed from a spool, for example by    away from the bonding tip
19. rotating the wire spool: where a wire feed system  The bonding tip 19
is arranged to lie on the axis is provided the above mentioned wire tension
36 at right angles to a plane providing a support sensor may conveniently
be disposed between   10  surface of the support 15, on which surface the
the wire spool and the wire clamp by which the    components to which wires
are to be bonded are speed of the wire feeding system can be con-
supported. trolled. However, it has been found that a wire    The bonding
head 10 comprises transducer feeding system is not essential for many types
of  means 16, a portion of which remote from the wire.
15   axis 36 is mounted on the frame 12 of the bonding As the wire is not
fed through the transducer or  head 10. The bonding tool 18 is mounted on
the the bonding tool itself, wire of larger diameter  transducer means 16
so that the bonding tip 19 than previously used, for example up to about 12
lies substantially on the axis 36. A spool 22 of wire mil (about 0,3 mm) in
diameter, may be used.      20 is mounted for [err]  a bracket 13 of the
There now follows a detailed` description, to be   20   frame 12. Also
[err] bracket 13 is a read with reference to the accompanying draw-
guide collar 56. The position of the guide collar ings, of a bonding head
for a wire bonding        can be adjusted in the direction of the arrows 58
machine embodying the invention. It will be       on the bracket 13
according to the angle at which realized that this head has been selected
for    it is wished to feed the wire 20 to the bonding tip description to
illustrate the invention by way of   25   19 of the tool 18. Although the
machine shown example. In the accompanying drawings:           includes the
guide collar 56 the collar 56 merely Figure 1 is a diagrammatic view in
side eleva-  provides an auxiliary guide for the wire 20 and tion of a
first embodiment of a wire bonding      may be omitted if the spool 22 is
not power- machine, with parts broken away, showing a        driven to feed
wire from the spool 22. Where the bonding head embodying the invention;
30   spool 22 is power-driven a suitable sensor (not Figure 2 is a view in
side elevation showing a  shown in Figure 1) will be included in the
machine bonding tip of a bonding tool of the head;       to sense the
tension in the wire 20 and control the Figure 3 is a view in front
elevation of the    drive for the spool 22 accordingly. bonding tip of the
bonding tool;                   A guide 60 for the wire 20 is adjustably
Figure 4 is a view in section of a guide of the   35   mounted on the frame
12 and comprises a tubular bonding head;
member 62 (or capillary) through which the wire Figure 5 is a view in side
elevation of a bonding  20 is fed to the bonding tip 19. The member 62 tip
of a bonding tool of the prior art;           has a passage 66 (see Figure
4) extending there- Figure 6 is a diagrammatic view in side eleva-
through, through which wire 20 from the spool 22 tion of a second
embodiment of a wire bonding   40   passes from an inlet end of the member
62; the machine, with parts broken away, showing a        majority of the
passage 66 is of considerably bonding head embodying the invention;
larger diameter than the maximum diameter of Figure 7 is also a
diagrammatic side view drawn  wire for which the tubular member 62 is
suitable. to a larger scale and illustrating an arrangement  An outlet end
portion 68 of the passage 66 which of a wire spool at the bonding head,
said arrange-   45   opens to an outlet end 64 of the tubular member ment
being a modification of Fig. 1, and          62 is of reduced diameter,
only slightly greater Figure 8 is a partial view of the bonding head of
than the diameter of the largest wire (for example Fig. 6 along the line
III-III of Fig. 6 illustrating the  up to about 0,3 mm in diameter)
intended to be wire feed means associated with the wire spool.   used with
the particular member 62. Thus the In Figure 1 is shown a wire bonding
machine   50   angle at which the wire 20 emerges from the embodying the
invention for bonding wire to a     member 62 is dictated by the angle of
the outlet contact surface of an electronic or electrical com-  end portion
68 of the passage in relation to the ponent, for example a chip. The
illustrative      axis 36. machine comprises a bonding head 10 mounted
An arm 70 is mounted for rotational movement, for rotation about an axis
36, and comprising a   55   as indicated by arrows 72, about a pivot 74,
frame 12. Electrical components to which wire is  secured to a member of
the frame 12. The arm 



to be bonded are supported on a support 15.       can be clamped at any
angular position to which it Means (not shown) is provided for adjusting
the   has been adjusted about the pivot 74 by a screw relative positions of
the frame 12 and support 15  (not shown). At an outer end portion of the
arm so that a bonding tip 19 of a bonding tool 18 may   60   remote from
the pivot 74 an axle of a clamping be aligned with sites on the component
to which   bush 76 is mounted for rotation. The tubular wire is to be
bonded and so that the bonding tip  member 62 is slidingly received in a
passage 19 may be pressed against the site on the com-   extending through
the clamping bush 76 perpen- ponent to effect a bond in the operation of
the   dicularly to the rotational axis of the axle of the machine.
Conveniently the bonding head 10 is  65   bush. A screw 78 clamps the
tubular member 62    5              EP 0 203 597 B1                   6 in
position in the bush 76 and a screw (not shown)  The bonding head 10 shown
in Fig. 6 is very clamps the axle of the bush 76 in the arm 70. By  similar
to the bonding head of Figure 1 and releasing the screw clamping the axle
of the bush  comprises a frame 12, an ultrasonic transducer 16 76 in the
arm 70 and the screw clamping the arm   mounted therein so as to be
pivotable about an 70 to the pivot 74 and, additionally, releasing the    5
axis 14, a bonding tool or wedge 18 which is screw 78 so that the member 62
can be slid in the  disposed on said ultrasonic transducer 16 and by
passage of the bush 76, the arm 70 and bush 76   means of which an
electrically conductive wire 20 may be rotated as indicated by the arrows
72, 80.  is urged against a bonding pad (not illustrated) of The
inclination of the member 62 relative to the  an electric or electronic
component while being axis 36 may thus be adjusted so that the wire   10
ultrasonically excited, a wire spool 22 from which passing through the
member 62 is presented to    the wire 20 is unwound, and wire clamping the
bonding tip 19 at a desired angle and, whilst  means 24 for locating the
wire tail in its proper making the rotational adjustments, the member
position after completion of each bonding oper- 62 itself is slid in the
passageway in the bush 76  ation, said wire clamping means being reciproc-
so that the outlet end 64 is maintained adjacent   15   able in wire feed
direction Z as already described the bonding tip 19. When the guide member
62      above in connection with Figure 1. However, in has been adjusted to
a desired position the      addition thereto it may be mentioned that both
various clamping screws are rotated to lock the   the wire clamping means
24 and the drive means arm 70, bush 76 and guide member 62 in the
therefor and the above [err] knife 82 are adjusted position.
.    mounted so as to be vibrs [err] relative to A wire clamp 24 is mounted
[err] portion of the  the ultrasonically excitable bonding tool 18 and
frame 12 for pivotal movement about an axis 28   the transducer 16. For the
rest, however, the wire (see double-arrow 30) to makes light movements
clamping means 24 is preferably movable of the wire during the wire bonding
operation as  upwards and downwards together with the bond- is conventional
in wire bonding. The wire clamp   25   ing tool 18 so as to prevent bending
of the wire in 24 is mounted with jaws 26 of the clamp 24 just  the region
of the wire feed side of the bonding above the inlet end of the member 62.
The jaws 26  tool 18. To supplement the above explanations, have a clamping
area more extensive than is      reference is made to the earlier German
Patent common (indicated by the dashed line in the      Application P 33 43
738.6. drawing) so that the wire 20 may still be clamped   30  As will be
apparent from Fig. 6, the wire spool by the jaws 26 throughout the whole
range of     22 is adapted to be mounted to the bonding head angular
adjustment of which the guide 60 is      10 or its frame 12 on the side
opposite the capable (see also Fig. 6). A knife 82 is mounted  transducer
16 as viewed in relation to the bonding adjacent the bonding tool 18 at the
opposite side  tool 18. The spool 22 is mounted on the bonding of the tool
to the guide 60 to sever the wire at an   35   head 10 so as to be
rotatably driven. The basic appropriate position after a bonding operation.
setting of the transducer 16 and/or the inclination The knife 82 is
operated by a solenoid (not shown)  of the bonding tool 18 relative to the
transducer in a manner previously known in wire bonding      16 and thus to
the bonding pad of the component machines. Use of the knife 82 to sever the
wire  (not illustrated) are variable or adjustable within a after bonding
is necessary where a thick wire is  40   large range (see above described
embodiment), used; however, where the machine is operated to  and that
substantially independently of the wire effect a wire bonding operation
using thin wire  feed. The up and down motion of the bonding the wire may
be broken after a bonding operation  tool 18 is caused by pivoting the
transducer 16 by pulling it by means of the wire clamp 24 (again  about the
axis 14 in the direction of the double as well known in wire bonding
machines).    45   arrow 32. Bonding tool or wedge 18, transducer As can be
seen from Figures 2 and 3 of the      16, wire clamping means 24 and wire
feed means accompanying drawings the bonding tip 19 has a    define an
approximately common plane. The shallow groove 84 which is effective to
prevent   pivot axis 14 extends approximately normal wire escaping
sideways, during bonding, from      thereto. The same holds for the pivot
axis 28 of beneath the bonding tip 19 in the operation of the   so  the
wire clamping means 24. In this plane there is 



machine. The lower portion of the bonding tool 18  also provided a wire
tension sensor 34, which will and the outlet end 64 of the tubular member
62    be explained in detail below. Said sensor is are tapered so that the
outlet end 64 can be      effective between the wire spool 22 and the wire
positioned very closely adjacent the tip 19.      clamping means 24 and is
used to control the Figure 5 is a view of the lower end portion of a   55
rotary drive of the wire spool 22. bonding tool as for example used in a
machine as   The embodiment illustrated in Fig. 6 is a rotary described in
connection with Figure 6. As can be  bonding head. The axis of rotation of
the bonding seen a guide passage 86 is provided in the lower  head 10 is
indicated at 36 in Fig. 6 (see also Fig. 1). end portion of the tool so
that the angle at which  Said axis extends approximately normal to the the
wire is presented to the bonding surface 88 of   60   contact area of the
component to be bonded and the tool is fixed. As has been described
previously  passes through the bonding tool 18 as already the angle of the
wire presented to the bonding tip  described in connection with Figure 1.
The wire 19 of the tool 18 by the adjustable guide 60 can be  spool 22,
which is likewise mounted for rotation adjusted over a considerable range
according to   about an axis 38 extending approximately parallel the
bonding operation which is to be carried out.  65  to the pivot axes 14,
28, has a wire guide member    7               EP  0 203 597  B1
8 in the form of a flat guide funnel 40 associated    means (24) and the
said wire supply (22) are being therewith, the opening 42 of said funnel
which      disposed. faces the wire spool 22 extending approximately
2. A bonding head as claimed in claim  1, across the entire width of the
wire spool 22 (see   characterized in that the wire supply (22) is a wire
Fig. 8).                                       5    spool mounted on the
bonding head (10) for Another embodiment of a wire guide member
being rotatably driven. is characterized by a narrow wire guide tube 44
3. A bonding head as claimed in calm 1 or 2, centrally passing through the
spool 22 and          characterized in that the wire (20) has a wire
including a wire insertion funnel 46 provided on    tension sensor (34)
associated therewith for con- one side thereof and a wire deflecting
portion    10   trolling the rotary drive of the wire spool (22). joined to
the opposite side and being in the form     4. A bonding head as claimed in
any of the of a deflecting tube 48 directed towards the        claims I to
3, characterized in that said bonding bonding tool or wedge 18 (see Fig.
7). In this      head (10) is configured as a rotary head, the axis
embodiment the spool 22 is preferably mounted       of rotation (36)
extending approximately normal on the bonding head 10 for rotation about an
axis   15  to the contact surface of the component to be 50 which extends
approximately parallel to the      bonded and preferably extending through
said rotationa, axis 36 of the rotary bonding head  10.  bonding tool (18)
or its bonding tip (19), respec- to this end a separate spool receiving
member         tively. (spool mounting) 52 is provided in the spool area
5. A bonding head as claim in any of the of the bonding head 10.
20   claims 1 to 4, characterized [err] wire guide In Figs. 1 to 8 the
spool drive [err] not been     means in the form of a preferably [err]
funnel illustrated. In this respect a conventional measure  (40) is
associated with said wire spool (22), the is concerned which has been
omitted in order to     mouth (42) of said funnel which faces the wire
facilitate understanding of the basic principle of  spool (22) extending
approximately across the the invention. In Figure 6 the reciprocating move-
25   entire width of said wire spool (22). ment of the upper (in Fig. 6)
clamping jaw 26 is      6. A bonding head as claimed in any of the
indicated by the double arrow 54.                   claims 1 to 5,
characterized in that wire guide The bonding tip 19 of the bonding tool 18
which     means in the form of a wire guide tube centrally faces the
bonding area of the component to be       extending through said spool (22)
is associated bonded is configured, for example, in the way    30   with
said wire spool (22), said guide tube described above. The adjustable guide
60 for the    including a wire insertion funnel (46) on one side wire 20 is
not shown in Fig. 6. This guide 60 may   thereof and a wire deflecting
portion extending be added if appropriate.                            from
the opposite side, especially in the form of a deflecting tube (48)
directed towards said bond- Claims
35   ing tool (18). 7. A bonding head as claimed in any of the 1. An
ultrasonic bonding head, for bonding a      claims 1 to 6, characterized in
that cutting means wire (20) to a contact surface of an electronic or
(82) for severing the wire (20) is provided on the electrical component
comprising a bonding tool      side of said bonding tool (18) opposite the
wire (18) connected to an ultrasonic transducer (16),   40   feeding side
at a slight distance therefrom, and comprising a wire supply (22) from
which        wherein the wire (20) after each bonding oper- said wire (20)
is unwound, and comprising wire      ation can be withdrawn by said wire
clamping clamping means (24) for locating the wire tail in   means (24) at
least to such an extentd that its tail the proper position after completion
of a bonding   is approximately flush with the side of the bond- 



operation, said clamping means being operative    45   ing tool (18)
opposite the wire feeding side. between the wire supply (22) and bonding
tool         8. A bonding head as claimed in any of the (18),wherein the
transducer (16),the bonding tool        claims 1 to 7, characterized in
that the clamping (18), the wire clamping means (24) and the wire     path
of said wire clamping means (24) is adjust- supply (22) are disposed
approximately in the       able. same plane, characterized in that relative
to the    50  9. A bonding head as claimed in any of the bonding tool (18)
said wire supply (22) is adapted  preceding claims 1 to 8, characterized by
a guide to be mounted on the side of the bonding head       (60) adjustably
mounted on a portion of the (10) opposite the transducer (16), that the
said    bonding head (10) and having an inlet end clamping means (24) is
reciprocatingly movable      through which wire (20) from the spool (22) in
wire feeding direction (Z), and that the basic   55   passes and an outlet
end (64) adjacent the bond- setting of the transducer (16) and/or the
inclina-  ing tip (19) of the bonding tool (18) the guide (60) tion of the
bonding tool (18) relative to the contact  being mounted in such a manner
that the angle at surface of the component to be bonded is variable   which
the wire (20) is supplied to the bonding tip or adjustable, respectively,
wherein the said       (19) can be adjusted. transducer (16) and the said
wire clamping means    60  10. A bonding head according to claim  9, (24)
each are mounted on said bonding head (10)     characterized in that the
guide (60) is mounted for so as to be pivotable about an axis (14 and 28,
angular movement about a first adjustment axis respectively) extending
approximately perpen-       of an arm (70), and for movement in a direction
at dicularly to the plane in which the said transducer  right angles to the
first adjustment axis and the (16), the said bonding tool (18), the said
clamping    65   arm (70) itself is mounted for angular movement    7
EP  0 203 597 B1                    8 in the form of a flat guide funnel 40
associated   means (24) and the said wire supply (22) are being therewith,
the opening 42 of said funnel which     disposed. faces the wire spool 22
extending approximately      2. A bonding head as claimed in claim  1,
across the entire width of the wire spool 22 (see  characterized in that
the wire supply (22) is a wire Fig. 8).
5    spool mounted on the bonding head (10) for Another embodiment of a
wire guide member        being rotatably driven. is characterized by a
narrow wire guide tube 44      3. A bonding head as claimed in claim 1 or
2, centrally passing through the spool 22 and         characterized in that
the wire (20) has a wire including a wire insertion funnel 46 provided on
tension sensor (34) associated therewith for con- one side thereof and a
wire deflecting portion    10  trolling the rotary drive of the wire spool
(22). joined to the opposite side and being in the form    4. A bonding
head as claimed in any of the of a deflecting tube 48 directed towards the
claims 1 to 3, characterized in that said bonding bonding tool or wedge 18
(see Fig. 7). In this     head (10) is configured as a rotary head, the
axis embodiment the spool 22 is preferably mounted      of rotation (36)
extending approximately normal on the bonding head 10 for rotation about an
axis   15  to the contact surface of the component to be 50 which extends
approximately parallel to the     bonded and preferably extending through
said rotational axis 36 of the rotary bonding head 10.  bonding tool (18)
or its bonding tip (19), respec- To this end a separate spool receiving
member       tively. (spool mounting) 52 is provided in the spool area
5. A bonding head as claim in any of the of the bonding head 10.
20  claims 1 to 4, characterized [err] guide In Figs. 1 to 8 the spool
drive [err] not been    means in the form of a preferably [err] funnel
illustrated. In this respect a conventional measure  (40) is associated
with said wire spool (22), the is concerned which has been omitted in order
to    mouth (42) of said funnel which faces the wire facilitate
understanding of the basic principle of  spool (22) extending approximately
across the the invention. In Figure 6 the reciprocating move-   25   entire
width of said wire spool (22). ment of the upper (in Fig. 6) clamping jaw
26 is     6. A bonding head as claimed in any of the indicated by the
double arrow 54.                  claims 1 to 5, characterized in that wire
guide The bonding tip 19 of the bonding tool 18 which  means in the form of
a wire guide tube centrally faces the bonding area of the component to be
extending through said spool (22) is associated bonded is configured, for
example, in the way   30   with said wire spool (22), said guide tube
described above. The adjustable guide 60 for the   including a wire
insertion funnel (46) on one side wire 20 is not shown in Fig. 6. This
guide 60 may  thereof and a wire deflecting portion extending be added if
appropriate.                           from the opposite side, especially
in the form of a deflecting tube (48) directed towards said bond- Claims
35   ing tool (18). 7. A bonding head as claimed in any of the 1. An
ultrasonic bonding head, for bonding a     claims 1 to 6, characterized in
that cutting means wire (20) to a contact surface of an electronic or  (82)
for severing the wire (20) is provided on the 



electrical component comprising a bonding tool     side of said bonding
tool (18) opposite the wire (18) connected to an ultrasonic transducer
(16),  40   feeding side at a slight distance therefrom, and comprising a
wire supply (22) from which       wherein the wire (20) after each bonding
oper- said wire (20) is unwound, and comprising wire     ation can be
withdrawn by said wire clamping clamping means (24) for locating the wire
tail in  means (24) at least to such an extentd that its tail the proper
position after completion of a bonding  is approximately flush with the
side of the bond- operation, said clamping means being operative   45   ing
tool (18) opposite the wire feeding side. between the wire supply (22) and
bonding tool        8. A bonding head as claimed in any of the (18),wherein
the transducer(16),the bonding tool       claims 1 to 7, characterized in
that the clamping (18), the wire clamping means (24) and the wire    path
of said wire clamping means (24) is adjust- supply (22) are disposed
approximately in the      able. same plane, characterized in that relative
to the    50  9. A bonding head as claimed in any of the bonding tool (18)
said wire supply (22) is adapted  preceding claims 1 to 8, characterized by
a guide to be mounted on the side of the bonding head      (60) adjustably
mounted on a portion of the (10) opposite the transducer (16), that the
said   bonding head (10) and having an inlet end clamping means (24) is
reciprocatingly movable     through which wire (20) from the spool 122) in
wire feeding direction (Z), and that the basic   55   passes and an outlet
end (64) adjacent the bond- setting of the transducer (16) and/or the
inclina-  ing tip (19) of the bonding tool (18) the guide (60) tion of the
bonding tool (18) relative to the contact  being mounted in such a manner
that the angle at surface of the component to be bonded is variable  which
the wire (20) is supplied to the bonding tip or adjustable, respectively,
wherein the said      (19) can be adjusted. transducer (16) and the said
wire clamping means   so  10. A bonding head according to claim 9, (24)
each are mounted on said bonding head (10)    characterized in that the
guide (60) is mounted for so as to be pivotable about an axis (14 and 28,
angular movement about a first adjustment axis respectively) extending
approximately perpen-      of an arm (70), and for movement in a direction
at dicularly to the plane in which the said transducer  right angles to the
first adjustment axis and the (16), the said bonding tool (18), the said
clamping   65   arm (70) itself is mounted for angular movement    C  L  M
S 9              EP  0 203 597 B1                    10 about a second
adjustment axis (74) parallel with  (36) ahnahernd senkrecht zur
Kontaktflbche des the first whereby the angle of the guide (60) can  zu
bondenden Bauelements und vorzugsweise be adjusted while maintaining the
outlet end (64)  durch das Bondwerkzeug (18) bzw. dessen Bond- in position
adjacent the bonding tip (19).         spitze (19) verlauft. 1 1. A bonding
head according to either one of    5  5. Bondkopf nach einem der Anspruche
1 bis 4, claims 9 and 10, characterized by an auxilliary    dadurch
gekennzeichnet, dal rdmrn Drahtwickel- guide (56) mounted intermediate the
spool (22)     korper (22) eine Drahtfuhrung in Form eines and the wire
clamp (24) and adjustable trans-      vorzugsweise  flachen
Fuhrungstrichters (40) versely of the feed direction (Z) of the wire (20)
zugeordnet ist, wobei die dem Drahtwickelk6rper whereby to align the wire
(20) fed from the spool   10  (22) zugewandte Mundung (42) des Trichters
(22) with the inlet end of the guide (60).         annahernd uber die
Gesamtbreite des Drahtwik- 12. A machine comprising a bonding head
kekb rpers (22) verlauft. according to any of the preceding claims 1 to 11,
6. Bondkopf nach einem der Anspruche 1 bis 5, comprising a support (15) for
the components to    dadurch gekennzeichnet, daB dem Drahtwickel- which
wires (20) are to be bonded, the support   15   korper (22) eine
Drahtfuhrung in Form eines (15) being mounted for movement in a direction
mittig durch den Wickelkorper (22) verlaufenden parallel with the axis (36)
on which the bonding   Drahtfuhrungsrohrs zugeordnet ist, wobei das tip
(19) lies towards and away from the bonding    Fuhrungsrohr einen
Drahteinfuhrtrichter (46) an tip (19) whereby to cause the bonding tip (19)
einer Seite und einen sic  nn der entgegenge- press the wire (20) against
the contact surface of   .0   setzten  Seite  erstreckl nu
)rahtumlenkab- the component in the operation of the machine.     schnitt
aufweist, der insbesonue  als zum Bond- werkzeug (18) gerichtetes
Umleriacohr (48) ausge- Patentanspruche
bildet ist. 7. Bondkopf nach einem der AnsprOche 1 bis 6, 1.
Ultraschall-Bondkopf zum  Bonden eines   25   dadurch gekennzeichnet, daB
auf der der Draht- Drahts (20) an eine Kontaktflache eines elektroni-
vorschubseite entgegengesetzten Seite des Bond- schen oder elektrischen
Bauelements, umfassend     werkzeugs (18) in einem geringen Abstand davon
ein mit einem Ultraschallwandler (16) verbunde-    eine Schneideinrichtung
(82) zum Abschneiden nes Bondwerkzeug (18), einen Drahtvorrat (22),     des
Drahts (20) vorgesehen ist, wobei der Draht von dem der Draht (20)
abgewickelt wird, eine   30   (20) nach jedem Bondvorgang von der
Drahtfest- Drahtfestlegeeinrichtung (24), die nach AbschluB
legeeinrichtung (24) wenigstens so welt zurOckge- 



eines Bondvorgangs das Drahtende in der richti-    zogen werden kann, daB
sein Ende mit der der gen Lage festlegt und zwischen dem Drahtvorrat
Drahtvorschubseite entgegengesetzten Seite des (22) und dem Bondwerkzeug
(18) wirksam ist,        Bondwerkzeugs (18) annshernd bundig ist. wobei der
Wandler (16), das Bondwerkzeug (18),  35   8. Bondkopf nach einem der
Anspruche 1 bis 7, die Drahtfestlegeeinrichtung (24) und der Draht-
dadurch gekennzeichnet, daB die Festlegebahn vorrat (22) annahernd in
derselben Ebene liegen,   der Drahtfestlegeeinrichtung (24) verstellbar
ist. dadurch gekennzeichnet, daB der Drahtvorrat (22)     9. Sondkopf nach
einem der vorhergehenden relativ zum  Bondwerkzeug (18) auf der dem
Anspruche 1 bis 8. gekennzeichnet durch eine Wandler (16)
gegenuberliegenden Seite des   40   Fuhrung (60), die verstellbar an einem
Abschnitt Bondkopfs (10) anbringbar ist, daB die Festlege-   des Bondkopfs
(10) angeordnet ist und ein EinIa- einrichtung (24) in
Drahtvorschubrichtung (Z) hin-  Bende, durch das Draht (20) von der Spule
(22) und herbewegbar ist, und daB die Grundeinstel-     verlauft, sowie ein
der Bondspitze (19) des Bond- lung des Wandlers (16) und/oder die Neigung
des    werkzeugs (18) benachbartes AuslaBande (64) Bondwerkzeugs (18)
relativ zu der Kontaktflache   45   aufweist, wobei die Fuhrung (60) so
angeordnet des zu bondenden Bauelements veranderbar bzw.      ist, daB der
Winkel, unter dem der Draht (20) der verstellbar ist, wobei der Wandler
(16) und die    Bondspitze (19) zugefuhrt wird, verstellbar ist.
Drahtfestlegeeinrichtung (24) jeweils so an dem      10. Bondkopf nach
Anspruch 9, dadurch Bondkopf (10) angeordnet sind, daS sie um eine
gekennzeichnet, daB die FOhrung (60) zur Winkel- Achse (14 bzw. 28)
schwenkbar sind, die sich   so   bewegung um  eine erste Verstellachse
aines annahernd senkrecht zu der Ebene erstreckt, in     Arms (70) sowie
zur Rewegung in einer recht- der der Wandler (16), das Bondwerkzeug (18),
die   winklig zur ersten Verstellachse verlaufenden Festlegeeinrichtung
(24) und der Drahtvorrat (22)  Richtung angeordnet ist und der Arm (70)
selbst liegen.                                            zur
Winkelbewegung um eine parallel zur ersten 2. Bondkopf nach Anspruch 1,
dadurch gekenn-   55   Verstellachse verlaufende zwe~.. !crstw:achse
zeichnet, daB der Drahtvorrat (22) ein Drahtwik-   (74) angeordnet ist, so
daB der Winkel der Fuh- kelkorper ist, der drehantreibbar an dem Bond-
rung (60) verstellbar ist, wahrend das AuslaBande kopf (10) angeordnet ist.
(64) in der der Bondspitze (19) benachbarten Lage 3. Bondkopf nach Anspruch
1 oder 2, dadurch      gehalten wird. gekennzeichnet, daS dem Draht (20)
ein Draht-   60   11. Bondkopf nach einem der Anspruche 9 und
spannungsfuhler (34) zugeordnet ist, der den       10, gekennzeichnet durch
eine Hilfsfuhrung (56), Drehantrieb des Drahtwickelk6rpers (22) steuert.
die zwischen dem  Wickelkorper (22) und der 4. Bondkopf nach einem der
Anspruche 1 bis 3,    Drahtfestlegeeinrichtung (24) angeordnet und dadurch
gekennzeichnet, daB der Bondkopf (10)      quer zur Vorschubrichtung (Z)
des Drahts (20) als Drehkopf ausgebildet ist, wobei die Drehachse   65
verstellbar ist, um dadurch den vom Wickelkorper    11              EP  0
203 597 B1                     12 (22) zugefuhrten Draht (20) mit dem
Einlal~ende      tions I a 4, caract6risee en ce quo des moyens de der
Fuhrung (60) auszurichten.                       guidage de fit sous forme
d'un entonnoir de 12. Maschine mit einem Bondkopf nach einem
guidage (40). de pr6f6rence plat, sont associ6s A der vorhergehenden
Anspruche 1 bis 11, umfas-        ladite bobine de fit (22), Vouverture
(42) dudit send einen TrAger (15) fur die Bauelemente, an    5    entonnoir
tourn6e vers la bobine de fit (22) s'6ten- die Drahte (20) zu bonden sind,
wobei der Trager     dant approximativement en regard de Ia largeur (15) so
angeordnet ist, daB er zu der und weg von   totale de ladite bobine de fit
(2... der Bondspitze (19) in einer parallel zu der Achse     6. Tete de
soudage selon l'une des revendica- (36), auf der die Bondspitze (19) liegt,
verlaufen-  tions 1 a 5, caract6risee en ce quo des moyens de den Richtung
bewegbar ist, so daB die Bondspitze    10   guidage de fit sous forme d'un
tube de guidage de (19) den Draht (20) im Betrieb der Maschine         fit
s'6tendant de facon centrale a travers ldite gegen die Kontaktflache des
Bauelements druckt.      bo' ne (22) sont associes a ladite bobine de fit
(22). ledit tube de guidage comportant un enton- Revendications
noir d'insertion de fit (46) sur l'un de ses c6ths at i5   une partie
d6flectrice de fit s'6tendant A partir du 1. TAte de soudage ultrasonique,
pour souder       c6t6 oppose, specialement sous forme d'un tube un fil
(20) A une surface de contact d'un compo-     d6flecteur (48) dirig6 vers
ledit outil de soudage sant 6lectronique ou electrique comprenant un
18). outil de soudage (18) relie A un transducter           7. T~te de
soudage selo- I'une des revendica- ultrasonique (16), et comprenant une
source de f..    9   tions 1 A 6, caract6ris6e et.   *o des moyens de (22)
a partir de laquelle ledit f.  O, est droul, 0et  d6coupe (82) pour
secuonnwi.  ! fit (20) sont comprenant des moyens de serrage de fit (24)
pr6vus du c6te dudit outil de soLe3ge (18) oppose pour placer la section de
fit dans la position       au c6te d'amen6e du fit A une faible distance de
convenable apres achevement d'une operation de       I outil, le fit (20)
pouvant etre retire apres chaque soudage. lesdits moyens de serrage 6tant
opera-   25   op6ration de soudage par lesdits moyens de 



toires entre la source de fit (22) et l'outil de     serrage de fil (24) au
moins dans une mesure soudage (18), le transducteur (16), l'outil de sou-
suffisante pour quo son extremite vienne approxi- dage (18). les moyens de
serrage de fit (24) et la   mativement en affleurement du c6t6 de l'outil
de source de fit (22) 6tant disposes approximative-     soudage (18) oppos6
au c6te d'amenee du fit. ment dans le meme plan. caracteris6e en ce quo
30   8. Tete de soudage selon lune des revendica- par rapport a I'outil de
soudage (18) ladite source  tions 1 a 7. caract6ris6e en co quo le trajet
de de fit (22) est propre a etre mont6e du c6te de la   serrage desdits
moyens de serrage de fit (24) est tete de soudage (10) oppose au
transducteur (16),    ajustable. quo lesdits moyens de serrage (24) sont
mobiles        9. Tete de soudage selon lune des revendica- alternativement
dans la direction (Z) d'amen6e du    35   tions pr6c6dentes 1 a 8,
caract6ris6e par un guide fit, et quo le reglage de base du transducteur
(16)  (60) monte de facon ajustable sur une partie de Ia etiou
l'inclinaison de l'outil de soudage (18) par   tete de soudage (10) et
ayant une extremite rapport a la surface de contact du composant A
d'erntre par laquelle passent le fit (20) provenant souder est variable ou
ajustable, respectivement,    de la bobine (22) et une extremite de sortie
(64) ledit transducteur (16) et lesdits moyens de ser-   40   adjacente a
l'extremit6 de soudage (19) de I'outil rage de fit (24) etant chacun mont6s
sur ladite tete  de soudage (18), le guide (60) etant monte de de soudage
(10) de facon a pouvoir pivoter autour    maniere telle quo l'angle sous
lequel le fit (20) est d'un axe (14 et 28, respectivement) s'etendant
amend A l'extr6mite de soudage (19) puisse etre approximativement
perpendiculairement au plan        ajuste. dans lequel sont disposes ledit
transducteur (16),   45  10. Tete de soudage selon la revendication 9,
ledit outil de soudage (18), lesdits moyens de       caracterisee en ce quo
le guide (60) est monte de serrage (24) et ladite source de fit (22).
facon A executer un mouvement angulaire autour 2. Tete de soudage selon la
revendication 1,       d'un premier axe d'ajustement d'un bras (70), etA
caracteris6e en ce quo la source de fit (22) est une  se deplacer dans une
direction faisant un angle bobine de fil montee sur la tete de soudage (10)
50   droit avec le premier axe d'ajustement et quo le pour etre entrain6e
en rotation.                     bras (70) lui-meme est monte de facon A
executer 3. Tete de soudage selon l'une des revendica-      un mouvement
angulaire autour d'un second axe tions 1 et 2, caracterisee en ce qu'au fil
(20) est  d'ajustement (74) parallele au preinibt, iangle du associe un
capteur de tension de fit (34) pour       guide (60) pouvant ainsi etre
ajuste tout en main- commander lentrainement en rotation de la   55
tenant t'extrdmit6 de sortie (64) d^-, . L:k :,psition bobine de fit (22).
adjacente A I'extremit6 de soudage (19). 4. Tete de soudage selon lune des
revendica-         11. Tete de soudage solon l'une ou l'autre des tions 1 A
3, caracteris6e en ce quo ladite tete de   revendications 9 et 10,
caracteris~e par un guide soudage (10) a la configuration d'une tete rota-
auxiliaire (56) monte entre la bobine (22) et la tive, I'axe de rotation
(36) s'dtendant approximati-   60   pince A fil (24) et ajustable
transversalement A la vement normalement A la surface de contact du
direction (Z) d'amen6e du fit (20) de facon A composant a souder et
s'teondant de preference a     aligner le fit (20) provenant de la bobine
(22) avec travers ledit outil de soudage (18) ou son extre-    I'extr6mite
d'entree du guide (60). mite de soudage (19), respectivement.
12. Machine comprenant une tete de soudage 5. Tete de soudage salon l'une
des revendica-   65   selon l'une des revendications 1 A 11 prAcedentes,
13               EP 0203597 B1                        14 comprenant un
support (15) pour les composants        1'extr6mit6 de soudage (19) et b
I'Mloignement de auxquels des fits (20) sont a souder, le support
celle-ci pour faire en sorte quo 1'extr6mit6 de (15) 6tanl mont6 de facon a
so d6placer dans une      soudage (19) presse le fil (20) contre la surface
de direction parallble a l'axe (36) sur lequel est       contact du
composant lors du fonctionnement de plac6e l'extr6mit6 de soudage (19) en
direction de    5    la machine. 10 15 20 25 30 35 40 45 50 60    


