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[57] ABSTRACT

A machine for attaching connecting wires to connec-
tion points of a semiconductor component and to con-

nection points of a housing which is to accommodate
the semiconductor component is comprised of a wire
guide which is vertically adjustable with respect to the
semiconductor component and to the housing and
through which a wire is fed and a support which is ad-
Jjustable in two dimensions parallel to the plane of a
semiconductor component and which carries either
the housing with the semiconductor component or the
wire guide. The machine also includes a programme
carrier which may be advanced step by step into suc-
cessive detent positions and which have guide mem-
bers which cooperate with a complementary guide
member on a driver connected to an adjustable sup-
port and are so arranged that in each detent position a
guide member of the programme carrier is disposed
from a stationary reference point a distance which in
magnitude and direction is in a predetermined rela-
tionship to the distance of a connection point from a
reference point of the housing of the semiconductor
component. The guide members of the programme
carrier are conical bores, the driver is a rocker pivot-
ally mounted on the adjustable support and the guide
member of the driver is a guide cone. Because of the
cooperation of the guide members on the programme
carrier and the guide member on the driver, the ad-
justable support is automatically brought into the posi-
tions in which the guide lies exactly above a connec-
tion point of the housing or of the semiconductor
component.

18 Claims, 4 Drawing Figures
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1
AUTOMATIC BONDING MACHINE

The invention relates to a machine for attaching the
connecting wires to the connection points of a semi-
conductor component and of the housing accommo-
dating the semiconductor component, comprising a
wire guide which is vertically adjustable with respect to
the semiconductor component and to the housing and
through which a wire is fed and a support which is ad-
justable in two dimensions parallel to the plane of the
semiconductor component and which carries either the
housing with the semiconductor component or the wire
guide.

At the end of the fabrication process semiconductor
components, more especially integrated semiconductor
circuits, are usually enclosed in standardised housings
which are provided with terminal pins or terminal
wires. After securing the semiconductor component in
the housing and before final sealing of the latter, the
electrical connection between the connection points of
the semiconductor component and the terminals of the
housing must be established. For this purpose thin con-
necting wires are attached at one end to a connection
point of the semiconductor component and at the other
to a connection point of the housing. Because of the
very small size of the semiconductor components the
attaching of the connecting wires, also known as
“bonding™ is a very difficult operation which it has
hitherto not been possible to automate and which hith-
erto had to be carried out by skilled workers manually.

For the connecting wires a thin gold or aluminum fil-
ament is generally used which is fed from a coil through
a capillary of the wire guide. This filament is usually at-
tached to the connection points by welding using ther-
mocompression or ultrasonic methods.

By suitable vertical movement of the capillary the fil-
ament is pressed against a connection point of the semi-
conductor component and welded. The filament is then
led in an arc to the corresponding connection point of
the housing by simultaneously raising the capillary and
displacing the semiconductor component and is also
welded at this connection point. By raising the capillary
the filament is then torn off or burnt off and prepared
for the attachment of the next connecting wire.

In the known machines of the type referred to at the
beginning the adjustable support is connected to a ma-
nipulator by means of which an operator observing the
operation through a stereo microscope displaces the
housing with the semiconductor component relatively
to the wire guide until the latter is positioned exactly
above the desired connection point of the housing or of
the semiconductor component. The operator then initi-
ates a welding operation. Thereafter the wire guide is
again raised and the operator displaces the adjustable
support by means of the manipulator until the wire
guide is disposed above the corresponding connection
point of the housing. If double welding at one connec-
tion point is necessary the same operation is repeated
with a slight displacement of the adjustable support.
Thereafter the wire is torn or burnt off and with the aid
of the manipulator the operator can then locate the
next connection point on the semiconductor compo-
nent, whereupon the operation is repeated.

In these known machines, apart from the usual sec-
ondary operations such as threading, attaching compo-
nent parts, etc., the operator has above all to carry out
the difficult and tedious location and approach of the
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various connection points. These operations take up a
considerable amount of time of skilled personnel and
result in poor utilisation of the machine capacity.

The invention is based on the problem of providing
a machine of the type indicated at the beginning which
largely automates the attachment of the connecting
wires and substantially reduces the necessary produc-
tion time.

The machine according to the invention comprises a
programme carrier which may be advanced step-by-
step into successive detent positions and which com-
prises guide members which cooperate with a comple-
mentary guide member on a driver connected to the
adjustable support and are so arranged that in each de-
tent position a guide member of the programme carrier
is disposed from a stationary reference point a distance
which in magnitude and direction is in a predetermined
relationship to the distance of a connection point from
a reference point of the housing of the semiconductor
component.

In the machine according to the invention due to the
cooperation of the guide members on the programme
carrier and of the guide member on the driver the ad-
justable support is automatically brought into the posi-
tions in which the wire guide lies exactly above a con-
nection point of the housing or of the semiconductor
component. Thus, for each type of semiconductor
component a programme carrier need only be made
once; the connection points are indicated on said car-
rier by the position of the guide members. For a given
type of semiconductor component to be fabricated the
associated programme carrier is inserted into the ma-
chine. It is then merely necessary to bring the housings
with the semiconductor components disposed therein
successively into a fixed reference position. The guide
member on the driver is then brought in succession into
engagement with the guide members of the programme
carrier and as soon as the guide members have aligned
themselves with each other the corresponding welding
operation may be initiated. The connecting wire is thus
automatcally welded to the correct point. ;

The guide members of the programme carriers may
for example be conical bores, the guide member of the
driver then being a conical projection. When the coni-
cal projection extends into a conical bore the driver
displaces the adjustable support until the conical pro-
jection is exactly concentric with the conical bore.

According to a preferred embodiment of the inven-
tion the programme carrier is a rotatably mounted rigid
disc which can be brought successively into the differ-
ent detent positions by simple rotation.

A detent mechanism is preferably provided for fixing
the programme carrier in each detent position. To ob-
viate the necessity of providing two separate guide
members on the programme carrier for double weld-
ings means are preferably provided with which a prede-
termined slight displacement may be imparted to the
programme carrier in each detent position, said dis-
placement corresponding exactly to the desired dis-
tance between the two weld points of the double weld-
ing. .

According to a preferred embodiment of the inven-
tion this may be achieved in that the detent mechanism
comprises a leaf spring which is fixedly clamped at one
end and at the other end carries a stop member engag-
ing in notches in the programme carrier, and in that
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means are provided for producing a predetermined
bending of the leaf spring.

If in a machine of the type described above the guide
members were arranged on the programme carrier in
such a manner that they corresponded alternately to
the position of a connection point on the semiconduc-
tor component and to the position of a connection
point on the housing, it would be possible with the aid
of a single programme carrier to apply all the necessary
weld points completely automatically. However, this
would require that all the semiconductor components
are disposed in their housing in an exactly defined posi-
tion relatively to said housing. At the present stage of
the art this cannot be achieved in practice.

A further development of the machine according to
the invention therefore resides in that a second support
is provided which is adjustable parallel to the plane of
the semiconductor component, connected to a manipu-
lator and carries at least one guide member which co-
operates with a further complementary guide member
of the driver.

This further development makes it possible to com-
pensate for the different positions of the semiconductor
components relatively to ther housings by means of the
manipulator.

A brake is preferably provided for locking the second
adjustable support. This brake enables the second ad-
justable support to be locked when the desired setting
is reached. If the second guide member of the driver
then engages in the guide member of the second adjust-
able support the cooperation of the guide members
brings the first adjustable support into the position
fixed by the setting of the second adjustable support.

A first embodiment of this further development re-
sides in that a light-spot projector is connected to the
second adjustable supoort and directs a light spot onto
the semiconductor component, and that on the second
adjustable support a single guide member is arranged
in such a manner that by cooperation with the further
complementary guide member of the driver it brings
the wire guide into coincidence with the light spot.

In this embodiment an operator is necessary in order
to bring the light spot into coincidence with the con-
nection points on the semiconductor component; on
the other hand, the connection points on the housing
are automatically located by the programme carrier.
This results in a substantial reduction in the operating
time compared with hitherto known machines because
the location of the next connection point with the aid
of the light spot may be carried out during the time in
which the connecting wire is being welded to the con-
nection point of the housing. The operating time is thus
determined in practice solely by the machining time be-
cause the location times, which have in any case been
cut by half, coincide with the machining times.

According to another embodiment it is however al-
ternatively possible to fully automate the operation in
this case. This is achieved in that on the second adjust-
able support a second programme carrier is arranged
which may be advanced step-by-step into consecutive
detent positions and on which a plurality of guide mem-
bers are so arranged that in each detent position of the
second programme carrier one of its guide members is
disposed from a reference point linked to the second
adjustable support a distance which in magnitude and
direction is in a predetermined relationship to the dis-
tance of a connection point of the semiconductor com-
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ponent from a reference point of the semiconductor
component.

In this preferred embodiment of the machine two
programnme carriers are provided for each production
type of semiconductor component, one of which carri-
ers designates the position of the connection points of
the housing and the other of which designates the posi-
tion of the connection points of the semiconductor
component. For fabrication of a given type of semicon-
ductor component the two associated programme car-
riers are inserted into the machine. The manipulator
only serves the purpose of adjusting the two pro-
gramme carriers after placing a housing with the semi-
conductor component contained therein in the ma-
chine in such a manner that the mutual position of the
semiconductor component and the housing is taken
into account. For this purpose the guide member of the
driver is first brought into engagement with a guide
member of the second programme carrier and using the
manipulator the operator then sets the two adjustable
carriers coupled by the guide members in such a man-
ner that the wire guide is positioned exactly over the
corresponding connection point of the semiconductor
component. The second adjustable support is then
locked by means of the brake and the attachment of the
connecting wires may then be carried out completely
automatically, the driver being brought in each case al-
ternately into engagement with a guide member of the
one programme carrier and a guide member of the
other and the programme carriers being further turned
in the meantime in each case by one detent position.
On completion of a semiconductor component and
after introduction of the next semiconductor compo-
nent into the machine the brake is released, the posi-
tion of the second adjustable support corrected using
the manipulator and the second adjustable support
then again locked with the brake.

Examples of embodiments of the invention are illus-
trated in the drawings wherein:

FIG. 1 shows a schematic side view of a machine ac-
cording to the invention;

FIG. 2 is a partially sectioned front view to a some-
what larger scale of the essential components of the
machine of FIG. 1;

FIG. 3 is a plan view of the machine of FIGS. 1 and
2; and ‘

FIG. 4 shows a plan view and a sectional view of a
perforated disc used in the machine of FIGS. 1-3.

The machine shown in the drawings comprises a
frame 1 carrying the various parts of the machine. Dis-
posed on the frame 1 is a table 2 on which a housing
with the semiconductor component disposed therein
may be fixed in a mounting 3 in an exactly defined
working position. For example, for series production
the housings may be attached to an index strip which
is advanced step-by-step so that each time one housing
is brought into the working position on the table 2. This
operation can be observed in the usual manner by the
operator with the aid of a stero microscope 4.

Above the table 2 is a wire guide 5 comprising a cap-
illary 6 through which is led a thin gold or aluminum
filament which comes from a coil 7 and from which the
connecting wires between the connection points of the
housing and the connection points of the semiconduc-
tor component are formed. The wire guide 5 is
mounted on the end of a support 8 which is mounted
for pivotal movement about a horizontal pivot axis 9.
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By drive means (not illustrated) the support arm 8 may
be pivoted and the wire guide 5 thus vertically adjusted
so that the capillary 6 may be raised from or lowered
onto the housing with the semiconductor component
therein disposed on the table 2.

The pivot axis 9 is mounted on a compound table 10
which is adjustable in a horizontal plane in two mutu-
ally perpendicular coordinate directions. By moving
the compound table 10 it is therefore possible to posi-
tion the capillary 6 on any desired point of the housing
or of the semiconductor component mounted in the
housing. The compound table 10 thus performs the
function of an adjustable support for the wire guide 5.

As shown in FIG. 2 there is mounted on the frame 1
of the machine a vertical bearing column 11 on which
a hollow shaft 12 is rotatably mounted by means of ball
bearings 13, 14. At the upper end the hollow shaft 12
comprises a shoulder 15 on which is detachably
mounted a circular perforated disc 16. Detent pins 17
are mounted spaced uniformly along the edge of the
perforated sic in such a manner that a small portion of
said pins projects from the upper side of the disc 16 and
a substantially larger portion projects downwardly from
the lower side of said disc 16. The downwardly project-
ing portion of each detent pin is adapted to engage in
a notch 18 provided in a stop member 19 mounted on
the free end of a leaf spring 20 whose other end is
clamped to a member of the frame 1. The perforated
disc 16 can thus assume a number of defined stop posi-
tions in each of which a detent pin 17 is in the notch
18, The perforated disc 16 may be rotated by an index-
ing mechanism 21 step-by-step from one position to the
next. The indexing mechanism comprises an indexing
push member 21 which carries at the front end a resil-
ient sheet metal strip 23 whose front edge engages the
portions of the pins 17 which project above the upper
side of the disc 16. By means of a drive mechanism 24,
for example a pneumatic or hydraulic cylinder or an
electromagnet, the indexing push member may be set
in linear reciprocating movement. During the forward
movement thereof the front edge of the resilient sheet
metal strip engages the pin disposed in the notch 18,
the disc 16 thereby being rotated until the next pin 17
is engaged in the notch 18. The indexing push member
is then pulled back and the disc 16 has then been ad-
vanced to the next stop position.

The perforated disc is provided with a plurality of
guide members in the form of conical bores 25 which
are each associated with one of the detent pins so that
in each stop position one conical bore is disposed in a
predetermined working position. A rocker 26 is
mounted on the compound table 10 for pivotal move-
ment about a horizontal axis 27. Secured to the rocker
26 is a pneumatic or hydraulic drive cylinder 28 whose
piston rod 29 is pivotally connected to the frame 1. The
rocker 26 can thus be pivoted about the axis 27 by ac-
tuating the drive cylinder 28.

Mounted at the front end of the rocker 26 is a down-
wardly projecting guide cone 30. The arrangement is
such that the guide cone is positioned exactly above the
location which is assumed by the conical bore 25 of the
disc 16 disposed in the working position. When the
rocker 26 is swung downwardly by the drive cylijnder
28 the guide cone 30 enters said conical bore; the in-
clined surfaces of the conical bore 25 and of the guide
cone 30 cooperate to provide an automatic centering
effect until the guide cone 30 is finally disposed exectly
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centrally of the conical bore 25. This automatic align-
ment is made possible because the compound table 10
is freely movable in all directions in the horizontal
plane and is therefore able together with the rocker 26
as a rigid structure to follow the movements of the
guide cone 30 and finally assumes a position which is
determined by the location of the corresponding coni-
cal bore 25 in the perforated disc 16. Since the com-
pound table 10 entrains in turn the wire guide 5§ the
capillary 6 finally also assumes above the housing or
the semiconductor component disposed therein a posi-
tion which is fixed by the location of the conical bore
25 in the perforated disc 16.

As can be seen from FIG. 4 the conical bores 25 are
at different distances both from the center of the perfo-
rated disc 16 and from the radii passing through the
center of the detent pins 17. These distances are di-
mensioned for a given semiconductor component to be
fabricated in such a manner that they correspond ex-
actly to the location of the connection points for the
connecting wires. Supposing for example that a prede-
termined reference point is present on the housing of
the semiconductor component and is brought on the
table 2 into an exactly defined position. There is then
also on the frame 1 a reference point through which the
axis of the guide cone 30 passes when the capillary 6
is set exactly to the reference point of the housing.
Each conical bore 25 is provided in the disc 16 in such
a manner that in the working position it is spaced from
said reference point of the frame a distance which in
magnitude and direction corresponds exactly to the dis-
tance of a connection point for the connecting wire
from the reference point of the housing. When the
guide cone 30 is aligned by entering said conical bore
the capillary 6 is displaced above the housing by the
corresponding distance and in a direction which brings
it to rest above the corresponding connection point.

The perforated disc 16 thus represents a programme
carrier on which the location of the connection points
of the connecting wires of a given semiconductor com-
ponent is represented by the different locations of the
conical bores 25. '

The connecting wires may be attached using the ma-
chine described above in the following manner:

Before production is started the perforated disc 16
corresponding to the semiconductor component to be
provided with connections is mounted on the hollow
shaft 12. The first housing with the semiconductor
component mounted therein is placed on the table 2 in
such a manner that the reference point of the housing
is disposed at the prescribed location. By means of the
drive cylinder 28 the guide cone 30 is then introduced
into the first conical bore 25 of the disc 16. The com-
pound table 10 and thus also the capillary 6 are thereby
displaced corresponding to the location of said conical .
bore. As soon as the guide cone has reached the central
position in the conical bore the wire guide § is moved
downwardly so that the capillary 6 is placed on the cor-
responding connection point. The wire end is then
welded, for example by thermocompressive or ultra-
sonic methods, and if necessary, the wire is severed by
tearing or burning off.

The drive cylinder 28 is then actuated in the opposite
direction so that it pivots the rocker 26 upwardly and
the guide cone 30 leaves the conical bore 25. By means
of the indexing mechanism 21 the perforated disc 16 is
rotated one step until the next detent pin 17 engages in
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the notch 18. The rocker 26 is thereafter again moved
downwardly so that the guide cones 30 enters the next
conical bore 25. Corresponding to the different loca-
tion of this conical bore the capillary 6 is moved over
the next connection point and the next bonding may be
carried out.

In many cases the connecting wire has to be con-
nected to a connection point of the housing by a double
weld comprising two closely adjacent weld points. For
this purpose the capillary 6 must be displaced a slight
distance after the first welding. This is done in very sim-
ple manner by utilizing the resiliency of the leaf spring
" 20. For this purpose there is provided on the machine

frame a mechanism 31 comprising a push member 32
directed towards the center of the leaf spring 19. Said
push member is displaced linearly by a drive member
33 (pneumatically, hydraulically or magnetically). The
drive member 33 is actuated after completion of the
“first weld of a double weld, the guide cone 30 being
held in the same conical bore. The drive member 33
presses the push member 32 against the center of the
leaf spring 20 so that the latter is bent a predetermined
amount. This bending slightly displaces the stop mem-
ber 19 which via the corresponding detent pin 17 en-
trains the perforated disc 16 so that the latter is turned
a slight amount. During this turning the guide cone 30
in the conical bore is entrained and displaces the com-
pound table 10 and thus also the capillary 6 a corre-
sponding small distance. This distance is dimensioned
to correspond exactly to the spacing between the two
weld points of a double weld.

With the machine described above it would be theo-
retically possible to attach the connecting wires to all
the connection points of the housing and of the semi-
conductor component completely automatically. For
this purpose it would merely be necessary to associate
the conical bores 25 of the disc 16 alternately with a
connection point of the housing and a connection point
of the semiconductor component. The capillary 6
would then be constantly reciprocated alternately be-
tween these connection points.

However, at the present state of the art this is not
possible in practice because a requirement is that all
the semiconductor components are in the same exactly
defined position in their housings. Such precision can-
not be obtained without excessive costs. The machine
illustrated in the drawings is therefore provided with
additional means for taking account of the different lo-
cations of the semiconductor components with respect
to their housings.

For this purpose there is mounted on the frame 1 of
the machine a second compound table 34 which is ad-
justable independently of the first compound table 10
likewise in two mutually perpendicular coordinate di-
rections in a horizontal plane. In the example of em-
bodiment illustrated the compound table 34 is disposed
exactly beneath the upper compound table 10, al-
though this is of course not absolutely essential. The
compound table 34 is connected via a linkage 35 to a
manipulator 36 so that by actuation of the latter said
table may be brought into any desired position. Fur-
thermore, a brake 37 is provided with which the table

34 may be locked in any desired position. For this pur-
pose a brake plate 38 is mounted on the table 34 and
extends between a fixed brake shoe 38 and a movable
(for example pneumatically, hydraulically or magneti-
cally actuated) brake shoe 40. When the movable
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brake shoe 40 is pressed against the fixed brake shoe
39 the brake plate 38 is clamped and the lower com-
pound table 34 thus locked.

Mounted on the lower compound table 34 is a sup-
port 41 which comprises an arm 42 extending over the
upper compound table 16 and the members carried
thereby. .

Mounted at the free end of the arm 42 is a light-spot
projector 43 which is arranged in such a manner that
the light spot thereof may be directed onto the semi-
conductor component disposed on the table 2. Also at-
tached to the support 41 is a rigid arm 44 which proj-
ects over the end of the rocker 26 and is provided with
a conical bore 45 which widens downwardly and coop-
erates with an upwardly directed second guide cone 46
of the rocker 26. The conical bore 45, the second guide
cone 46 and the light-spot projector 43 are arranged in
such a manner that the capillary 6 is disposed exactly
above the light spot projected by the projector 43 when
the guide cone 46 is centered in the conical bore 45.

In this embodiment of the machine the disc 16 com-
prises only the conical bores corresponding to the con-
nection points of the housing and the setting of the cap-
illary 6 to the connection points of the semiconductor
component is carried out by the operator using the
light-spot projector 43 and the stereo microscope 4 in
the following manner: '

When the rocker 26 is moved downwardly and the
guide cone 30 engages in the first conical bore 25 of the
disc 16 the capillary 6 is located on the first connection
point of the housing. The end of the connecting wire
may then be welded in the usual manner to this point.
During this operation the operator can use the manipu-
lator 36 to adjust the second compound table 34 as de-
sired and thereby direct the light spot projected by the
projector 43 onto the desired next connection point of
the semiconductor component, observing this opera-
tion with the stereo microscope. As soon as the light
spot is directed to the desired connection point the op-
erator actuates the brake 37, thus locking the lower
compound table 34. Upon completion of the welding
operation the drive cylinder 28 is actuated in such a
manner that the rocker 26 is pivoted upwardly and the
upper guide cone 46 enters the conical bore 45. The -
inclined surfaces of the conical bore and of the guide
cone provide automatic centering and this correspond-
ingly displaces the upper compound table 10 and thus
the capillary 6. When the guide cone 46 is central in the
conical bore 45 the capillary 6 is exactly above the light
spot, i.e., above the desired next connection point. The
next welding operation can thus be immediately initi-
ated. During this operation the disc 16 is advanced one
step and as scon as the welding operation is completed
the rocker 26 is again pivoted downwardly the capillary
6 thus automatically being set to the next connection

point of the housing. The operator can now release the -

brake again and set the light spot to the next connec-
tion point of the semiconductor component. The ad-
vantage of this solution is that firstly the operator need
only carry out half the settings because the setting to
the connection points of the housing is effected auto-
matically by the disc 16 and secondly the settings which
do have to be made by the operator may be carried out
while other machine operations are in progress so that
no machining time is lost on these setting operations.
The operating time is thus substantially limited to the
machining time necessary in any case.
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In FIGS. 2 and 3 a modification of this second em-
bodiment is illustrated in dot-dash line which enables
the necessary manual operations to be still further re-
duced and to locate the connection points on the semi-
conductor component completely automatically as
well, even if the locations of the semiconductor compo-
nents in their housings differ.

In this embodiment there is no light-spot projector 43
and instead of the arm 44 with the single conical bore
45 a holder 47 is mounted on the support 41 and
carries a bearing 48 for a second perforated disc 49.
The disc 49 is constructed in the same manner as the
disc 16; it carries at the periphery detent pins 50 which
each engage in an associated conical bore 51. Further-
more, for the second perforated disc an indexing mech-
anism 52 is provided which is constructed in the same
manner as the indexing mechanism 21 of the first disc
16. A stop member 53 cooperating with the pins 50
holds the second disc 49 in its stop positions.

In this case the first perforated disc 16 again com-
prises the conical bores associated with the connection
points of the housing whereas the conical bores 51 pro-
vided in the second disc 49 represent the location of
the connection points on the semiconductor compo-
nent. The second guide cone 46 is retained on the
rocker 26 and the upper disc 49 is arranged in such a
manner that in each stop position one of its conical
bores 51 is disposed in the operating position above
said second guide cone 46.

Imagining again a reference point fixedly connected
to the lower compound table 34, the various conical
bores 51 are disposed in the disc 49 in such a manner
that they are spaced from said imaginary reference
point in the operating position a distance which in mag-
nitude and direction corresponds to the distance of the
corresponding connection point on the semiconductor
component from a fixed reference point of said compo-
nent.

In this embodiment the connecting wires are at-
tached in the following manner: When the housing with
the semiconductor component disposed therein has
been mounted in the correct location on the table 2 the
rocker 26 is pivoted upwardly by means of the drive
cylinder 28 so that the upper guide cone 46 is centered
in the first bore 51 of the disc 49, said bore being dis-
posed in the operating position. The operator then uses
the manipulator 36 with the brake 37 released to bring
the capillary 6 above the first connection point of the
semiconductor component corresponding to said coni-
cal bore, observing this operation with the aid of the
stereo microscope 4. As soon as the capillary 6 is cor-
rectly set to the first connection point the brake 37 is
actuated to lock the lower compound table 34. This
setting of the table 34 is then maintained for as long as
the corresponding semiconductor component is dis-
posed in the machining position on the table 2 and the

.brake 35 is not released until the next semiconductor
component in its housing is brought into the machining
position.

The first welding operation is then initated, the end
of the connecting wire being bonded to the connection
point of the semiconductor component which has been
set by the operator. Thereafter the rocker 26 is pivoted
downwardly by means of the drive cylinder 28 so that
the lower guide cone 30 engages in the first conical
bore 25 of the lower disc 16. The capillary 6 is thus au-
tomatically set to the first connection point of the hous-
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ing. While the connecting wire is welded to said con-
necting point the uppr disc 49 is advanced one step.
The rocker 26 is then again pivoted upwardly so that
the upper guide cone 46 engages in the next conical
bore 51 of the disc 49. The capillary 6 is thus automati-
cally set without the assistance of the operator to the
next connection point of the semiconductor compo-
nent. These operations repeat themselves completely
automatically as necessary until all the required con-
nections have been made. Following this the next semi-
conductor component is moved in its housing into the
machining position on the table 2 and the operator uses
the manipulator 36 with the brake 37 to adjust the posi-
tion of the upper disc 49 in accordance with the loca-
tion of the new semiconductor component in its hous-
ing. ‘

Since in this embodiment of the machine the opera-
tor’s attention is required only for short periods a sub-
stantial saving of personnel is possible because one op-
erator can for example attend several machines. Apart
from the initial setting for each semiconductor compo-
nent the operations are completely automatic. The in-
dividual operations are controlled via a programme
switching mechanism which controls the correct time
cycle of the advancing of the perforated discs, the
rocker actuation, the upward and downward move-
ment of the capillary, the welding operations, the sever-
ing mechanism, etc.

The invention is not of course limited to the examples
of embodiment described and illustrated. For example,
linearly displaceable programme carriers may be ‘pro-
vided instead of rotatable perforated discs. Nor is it ab-
solutely essential for the cooperating guide members to
consist of conical bores and guide cones. In the exam-
ples of embodiment described and illustrated there is a
rigid connection between the guide members and the
capillary and consequently the movement of the latter
is exactly identical to the movement of the guide cones.
It will of course also be possible to provide a reduction
gearing in the connection between the guide members
and the capillary to make the movement of the guide
members greater by a predetermined factor than the
movement of the capillary. The conical bores on the
perforated discs would then have to be at correspond-
ing greater distances from the reference points. This
measure would in particular provide greater accuracy
for very small adjustments.

The diameter of the conical bores 25, 45 and 51 must
of course be sufficiently great to ensure that the tip of
the guide cone 30 or 46 engages in the conical bore
even for the greatest displacements occuring. The nec-
essary dimensions may be easily calculated from the
known distances between the connection points.

Furthermore, it is not absolutely essential for the
guide members whose cooperation effects the adjust-
ment of the capillary to comprise conical bores and
guide cones. It is basically possible to use any guide
members with which such an adjustment can be ef-
fected.

What is claimed is:

1. A machine for attaching connection wires to con-
nection points of a semiconductor component and to
connection points of a housing accommodating the
semiconductor component comprising:

a. a wire guide member through which connection

wire is fed, said wire guide member being vertically
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adjustable with respect to said semiconductor com-

ponent and said housing;

b. an adjustable support member having a driver
member including a guide member fixed thereto,
said adjustable support member being adjustable in
two dimensions parallel to the plane of said semi-
conductor component for selectively carrying said
housing with said semiconductor component or
said wire guide member; and

a programme carrier having a plurality of guide
members complementary to and engageable with
the guide member on said driver member, said pro-
gramme carrier being advanceable step-by-step
into successive detent positions and the plurality of
guide members of said programme carrier being
positioned such that in each detent position at least
one of said plurality of guide members is disposed
from a stationary reference point a distance which
in magnitude and direction is in a predetermined
relationship to the distance of a connection point
from a reference point of the housing of said semi-
conductor component.

2. The machine according to claim 1 wherein the
guide members of said programme carrier are conical
bores and said guide member of the driver member is
a cone shaped guide member.

3. The machine according to claim 1 wherein said
driver member is a rocker member pivotally mounted
on said adjustable support member.

4. The machine according to claim 1 wherein said ad-
justable support member is a compound table.

5. The machine according to claim 1 wherein said
programme carrier is a rotatably mounted rigid disc.

6. The machine according to claim 1 including a de-
tent mechanism for fixing the programme carrier in
each detent position.

7. The machine according to claim 6 including means
for imparting a predetermined slight displacement to
said programme carrier in each detent position.

8. The machine according to claim 6 wherein said de-
tent mechanism comprises:

a. a leaf spring fixedly clamped at one end and having

a stop member provided with a notch at its other
end;

b. -a plurality of detent elements fixed to said pro-
gramme carrier, said detent elements being succes-
sively engageable in said notch to define respective
detent positions; and

¢. means for selectively bending said leaf spring a
predetermined amount wherein said stop member
is selectively displaced to change the position of
said notch and the detent element engaged therein.

9. The machine according to claim 1 wherein said ad-
justable support member carries said wire guide mem-
ber and wherein said housing with said semiconductor
component is held immovable during the attachment of
said connection wires.
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10. The machine according to claim 9 including an
index strip advanceable step-by-step, said index strip
providing means for carrying a plurality of housings
with semiconductor components.

11. The machine according to claim 9 wherein said
driver member includes a further complementary guide
member and said machine includes a second adjustable
support member adjustable parallel to the plane of said
semiconductor component, said second adjustable sup-
port member being connected to a manipulator and in-
cluding at least one guide memmber which cooperates
with said further complementary guide member of said
driver member.

12. The machine according to claim 11 including a
brake for locking said second adjustable support mem-
ber.

13. The machine according to claim 11 wherein said
second adjustable support member is a compound ta-
ble.

14. The machine according to claim 11 including a
light spot projector connected to said second adjust-
able support member for directing a light spot onto said
semiconductor component wherein said guide member
on said second adjustable support member is posi-
tioned in a manner that by cooperation of the guide
member on said second adjustable support member
with said further complementary guide member of said
driver member the said guide member brings said wire
guide member into coincidence with said light spot.

15. The machine according to claim 11 including =z
second programme carrier having a plurality of guide
members, said second programme carrier being ad-
vanceable step-by-step into successive detent positions
and the plurality of guide members of said second pro-
gramme carrier being positioned such that in each de-
tent position at least one of said plurality of guide mem-
bers is disposed from a reference point linked to the
second adjustable support member a distance which in
magnitude and direction is in a predetermined relation-
ship to the distance of a connection point of the semi-
conductor component from a reference point of said
component.

16. The machine according to claim 15 wherein said
second programme carrier is a rigid disc rotatably
mounted on said second adjustable support member.

17. The machine according to claim 11 wherein said
driver member is a rocker member pivotally mounted
on said adjustable support member.

18. The machine according to claim 17 wherein said
rocker member includes two oppositely directed guide
members arranged such that on the pivoting of said
rocker member said oppositely directed guide mem-
bers come into engagement alternately with a guide
member of the programme carrier and with a guide

member of said second adjustable support member.
%* * * * *



