1 Sem - conduct or nounting apparatus for applying adh tya—"3
substrate The invention relates to a sem -conduct or ngiﬁp?%gpq

apparatus for applying adhesive to a substrate in the area gﬁaﬁ chip
nounting surface. 5 The very wi despread nounting of sem-c ct or
chi ps using adhesive (nostly epoxy-based) assunes a netered
application of the adhesive in a certain distribution on the nounting
surface so that when the chip is subsequently applied, there is a

| ayer of adhesive spread as evenly as 1 possible over the entire surface
of the chip, free fromtrapped air. In order to obtain this, 10 according
to the fornat of the chip, type of adhesive and further paraneters,
different "figurative" patterns of application are used, ranging from
a sinple di a§emadondunete , pparatusdfonapplyingadhesive to asubyteate t y of branches.
Wthin an autonated nounti ng neans, known as a "di e bonder", a particular
apparatus is used for 15 the appllcatlon of adhesi ve, mhlch noves a

di spenser ov@he inheatiouisitesae e senfitcondyetor mewntingenparatus i applying adhgsiys e asphsiate an

t hus be produc LN For exanple, a die-type dispensing tool
S useﬂngmﬁ f%hﬁéﬁgéaégMgnfh a |l arge nunber of nozzles arranged in
rows corresponding to t he pattern (multitube dispenser); such tools

nmust be i ndiyj dual | man facture and. ¢ f g
Anot her appl ﬂ%‘fﬁ%ﬁydg ngso TR a&%ﬂ?&ﬁw ‘Q{nggﬁfégge Tost] %{%&%\E{sc
gui ded over aRkem&h maub&hppmaxon of the aﬂngvamehamdamuion@o the aspoting smdaceso t he

pattern and tthg{] vsvhend S pis surb%ecglen y%{;&ieaf there is a layer of adhesive spread as evenly as

possible over the entire surface of the chip, free from trapped air. In order to obtain this,
10  according to the format of the chip, type of adhesive and further parameters, different "figurative"”
patterns of application are used, ranging from a simple diagonal cross to line patterns with a

plurality of branches.

Within an automated mounting means, known as a "die bonder", a particular apparatus is used for
15  the application of adhesive, which moves a dispenser over the substrate. The desired pattern of
application can thus be produced in different ways: For example, a die-type dispensing tool is
used, which is provided with a large number of nozzles arranged in rows corresponding to the
pattern (multitube dispenser); such tools must be individually manufactured and changed for each
pattern. Another applicaﬁon apparatus is provided with a single nozzle, which is guided over the
20 substrate in a programmed movement corresponding to the pattern and thus "draws" the pattern of
lines (programmable dispenser). A considerable advantage of this apparatus is in that any pattern
can be produced using the same, relatively simple tool, simply by amending the software.
Nevertheless, it is necessary to carry out the programmed movements with sufficient precision,
and above all at high speed, so that even brariched patterns can be "drawn" with short cycle times.
25
- Known apparatus of the type described hereinabove have the following features:
- an adhesive dispensing head moveable in three coordinate directions (x, ¥, ),
- a first carriage which is moveable in two directions (x, y) parallel to the mounting surface by

means of associated first and second actuators, and



| i nes (progranmabl e di spenser). A considerabl e advantage of this apparatus
IS in that any pattern can be produced using the sanme, relatively
sinple tool, sinply by amendi ng the software. Neverthel ess, it is
necessary to carry out the progranmed novenents with sufficient precision,
and above all at high speed, so that even branched patterns can be "drawn"

with short cycle tinmes. 25 Known apparatus of the type descri bed

her ei nabove have the follow ng features: - an adhesi ve di spensi ng head
noveable in three coordinate directions (x, vy, z), - a first carriage
which is noveable in two directions (x, y) parallel to the nounting surface
by means of associated first and second actuators, and

2 - a second carriage which is noveable, on a gui de connected to the
first carri ageasécand ¢ammiaghwhich is moveahle, o e igwide eozyleqseértggﬁdm garggee; ig thefhird

nounting surf . ggg@ﬁ- ' : ' WHi&S t he
di spensi ng heggfgamml% é&gaf ?otthi%é\glg%%%% ?r’e@ﬂltggp?igﬁg aﬁ%%tghﬁgrvgﬂ!&

t hr ee- axi s combmied theidispensing headhr ee over | yi ng carri ages, each provided
wi th an actuator, and in another case although the x and y actuators of

the first carriage are not coupled together, the third (z) actuator

t oget her wist h Ouk of tha knoverpembodiments is artstandagd! thmee-totigcdnirolamityyith threg ovedyeg and i s

10V 81000 kot BHE PR TR A s Mo p P i
of control ovake firS cairiage asb ndteobplédacgethct, sheukird(z atuator fogether withots earsihge, is
however, the E?1(1:o(w21§axt|e E)rzxi L st %dcarsr{%gee a%ﬁ isor];)o‘}eg g]ong with it. With such apparatus according to
the prior art, it is difficult to obtain the required mechanical stability and precision of control over
10  the whole three-axis working surface. Above all, however, the acceleration and speeds of the
controlling movements obtainable are limited because the weight of powerful positioning motors
in turn requires correspondingly stable carriage guides, which as a whole results in ever greater

masses being moved.

15 The object of the invention is to overcome the disadvantages and limitations of the prior art, and
to improve the dynamic properties of such apparatus in order to obtain faster accelerations and
control speeds of the dispensing head and thereby shorter cycle times for "drawing” the pattern of

adhesive.

20  This object is solved according to the invention in that with an apparatus of the type described
hereinabove, the third actuator is provided with a positioning motor mounted in a stationary
manner and an auxiliary carriage driven by it, which is displaceable in the third direction (z) ona
stationary guide, and is provided with a positioning surface parallel to the mounting surface, and
in that furthermore the second carriage is provided with a stop which is kept in constant contact

25  with the positioning surface of the auxiliary carriage.

In particular, a drastic reduction in the mass moved and thereby in the forces of acceleration in the
area of the dispensing head are achieved with the manner of construction according to the
invention. Because the positioning motor and the auxiliary carriage of the third actuator are

30  arranged in a stationary manner, the second (z) carriage carrying the dispensing head is relieved



controlling novenents obtainable are |imted because the wei ght of powerful
positioning notors in turn requires correspondi ngly stable carriage
gui des, which as a whole results in ever greater masses bei ng noved.
15 The object of the invention is to overcone the di sadvant ages and
limtations of the prior art, and to inprove the dynam c properties
of such apparatus in order to obtain faster accel erations and control
speeds of the dispensing head and thereby shorter cycle tines for "draw ng"
the pattern of adhesi ve. 20 This object is solved according to
the invention in that with an apparatus of,the type described

her ei nabove, the third actuator is provided with a positioning notor

nmounted in a station . _manner. and .an_auxi | i ar Ll i y
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gui de, and i SobldRiicdRectiths RithoupRsses ifpRicRPpnroflamptepastabilisl to the nounting
surface, and in that furthernore the second carriage is provided with
a stop which is kept in constant contact 25 w th the positioning surface
of the auxilimfeCaldntaa8s embodiments f theRPpdritestefifed il cRlinf$ biedescibadonilen i n

t he mass noved and thereby in the forces of acceleration in the area
of the di sperdspendeielgimare achi eved with the manner of construction
according to the i nvention. Because the positioning notor and the
auxiliary carriage of the third actuator_are 30 arr?%%Ed i p.a stationary

manner, the sBedméntion willbe dpssrbedimmespidatgil bergingfies pith & °ﬁé°a‘5iff?r§mrel i eved

embodiments together with the drawings.

10 Fig.1 shows a first example in perspective and asa simplified diagram, with an indication of
the three coordinate directions,
Fig.2 is the end-face view (seen in the y direction), and
Fig.3 is the side view (seen in the x direction) of a second embodiment, also shown simplified,
although with more constructional details.
15
The apparatus shown in Fig. 1 for applying adhesive during mounting of semi-conductors is
constructed as a component of a die bonder on a stationary base structure 8. In the die bonder, ina
manner known per se, a substrate 1, for example a metallic, strip-shaped "lead frame”, is
advanced on a backing 4 by means of a transport device (not shown) stepwise in the direction of
20  the arrow. The substrate 1 is provided with chip mounting surfaces 2 (also known as "chip
islands"), to each of which an adhesive pattern 3 is applied by means of a dispensing head 5
moveable in three coordinate directions, X, y and z. The flowable adhesive, typically epoxy-based,
is supplied by means of a flexible line 6 and metered, for example, by means of a known
volumetric pump, which is not shown. In a known manner, the substrate 1, further advanced in
25  the die bonder, then has a chip placed on each adhesive pattern 3, whereby the adhesive spreads
over the surface of the chip and bonds it to the substrate. .

The adhesive is often applied as a branched line pattern going from the diagonals of the mounting -
surface 2. For this, the dispensing head 5 must be moved in a programmed sequence in the x and
30 y directions, while the dispenser aperture is kept at a precisely pre-determined distance above the



3 of the mass of these and is correspondingly light. This allows

I ncreased acceleration in all three coordi nate directions w thout

| osses of precision or of long-termstability. Furt her advant ageous
enbodi ments of the apparatus defined in claiml are described in the 5
dependent cl ai ns. The invention will be described in nore detai
hereinafter with reference to different enbodi nents together with the
dr awi ngs. 10 Fig. 1 shows a first exanple in perspective and as a
sinmplified diagram w th an indication of the three

coordi nate directions, Fig. 2 is the end-face view (seen in the y
direction), and Fig. 3 is the side vitw (seen in the x direction) of
a second enbodi nrent, al so shown sinplified, al t hough with

nor e const r ucimotiitig sdefdcai2l whenlthe line is intElrepted) pad @ltoughes thesabstrate i rgoved ohghe
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means of a transport device (not shown) stepwise in the direction of 20
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Connected to the carriage 10 is a guide 16, which guides a second carriage 20 displaceable in the
direction z, perpendicular to the mounting surface 2. The substantially comer-shaped carriage 20

15  has one arm arranged at 22 for retaining the removable dispensing head 5, while the other arm 24
is provided with guide ways running into the guide 16.

The following arrangement serves as the (third) actuator for the movements of the carriage 20 in
the direction z:
20
A positioning motor 30 is mounted in a stationary manner on the base 8. An auxiliary carriage 32,
driven by the motor 30, is moveable in a guide 36, which is also stationary, in the z direction, that
is to say again perpendicular to the mounting surface 2. In the present example, a spindle
mechanism is provided as the drive connection, with a screw spindle 31 which engages without
25  clearance in the nut 33 on the auxiliary carriagé 32. The latter is provided with a horizontal arm
34 and a vertical arm 35 sliding in the guide 36. The underside of the horizontal arm forms a
positioning surface 38 which is machined to be exactly planar and is aligned parallel to the
mounting surface 2 of the substrate 1 (and respectively to the supporting surface of the substrate
backing 4). The extension of the positioning surface 38 corresponds to at least the range of travel
30  of the carriage 10 in the x and y directions and to the*operating area of the dispensing head 5,



surface 2. For this, the dispensing head 5 nust be noved in a programed
sequence in the x and 30 y directions, while the dispenser aperture is
kept at a precisely pre-determ ned di stance above the

4 mounting surface 2; when the line is interrupted, and al so when the
substrate is noved on, the di spensi ng head nust be lifted up
(direction z). Al these novenents nust be carried out with a hi gh
degree of precision and be done as quickly as possible to obtain short
cycle tines. 5 A first carriage 10 nounted on the base 8, with
associated (first and second) actuators 12 and 14, serves to nove the
di spensing head 5 in directions x and y, that is to say parallel to the
respective nounting surface 2. These conponents are only shown
schematically and coul d be produced in 5 different ways, known per se.
There could be, for exanple, a conpound table w th | ongitudinal and

Cross carria enel N <f : St wiRHAL €d i n a
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both the driyes, 12 r £ afi oy . .0t ri age
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direction z, gydr¥endi cul ar to the nounting surface 2. The substantially
corner-shgped carriage 20 15 has one armarranged at 22 for retaining the
renovabl e di spensi ng head 5, while the other arm 24 I's provided with
gui de ways r Asstiong, thestop isitenfipuredéert 6s a gliding head with a (preferably replaceable) insert 26

made of gliding material which glides over the positioning surface 38. By suitable selection of the
gliding material (for example, a graphite based solids mixture) and/or of the pairing of materials,
it is ensured that the positioning surface 38 is not subject to wear. It would also be conceivable to

10  construct the stop with a rolling ball or the like instead of with a gliding head.

During operation of the apparatus according to Figure 1, the programmed, rapid "writing”
movements of the dispensing head 5 in directions x and y are carried out by the actuators 12 and
14 via the carriage 10; the height position of the head 5 (z value) is then given by the position of
15 the auxiliary carriage 32 via the stop 25, 26. Apart from the head 5, the carriage 10 has only to
move the relatively light carriage 20, unencumbered by the actuator in the z direction, as the
motor 30 and the auxiliary carriage 32 are mounted in a stationary manner and consequently no

acceleration forces occur on the carriage 20 resulting from their mass.

20  For the vertical movements of the carriage 20 with the head 5, the motor 30 must (additionally)
move the auxiliary carriage 32 and overcome the force of the spring 28. With the motor 30
mounted in a stationary manner, this can be managed without any particular problems. Taking
dynamics into account, and for adjusting the z position, constant contact of the gliding insert 26
with the positioning surface 38 must be ensured. In the arrangement déscribed, stopping of the

25  carriage 20 after rapid lowering to the specified height is crucial. With regard to this, it is
advantageous that the force of the tension spring 28 increases with lower positions of the carriage

20, and thus more strongly counters the tendency of the surface 38 to rise up.

The dispensing head 5 is replaceable, as described hereinabove. In particular, the apparatus can be
30 operated with a die-type ("multitube”) head instead of with a "writing" dispensing head according



The foll ow ng arrangenent serves as the (third) actuator for the novenents
of the carriage 20 in the direction z: 20 A posi tioning notor
30 is mounted in a stationary manner on the base 8. An auxiliary carriage
32, driven by the notor 30, is noveable in a guide 36, which is al so
stationary, in the z direction, that Is to say again perpendicular to
the nmounting surface 2. In the present exanple, a spindle mechani sm
is provided as the drive connection, with a screw spindle 31 which engages
wi thout 25 <clearance in the nut 33 on the auxiliary carriage 32. The

| atter is provided with a horizontal arm 34 and a vertical arm 35
sliding in the guide 36. The underside of the horizontal armforns a
positioning surface 38 which is machined to, be exactly planar and is
aligned parallel to the mounting surface 2 of the substrate 1 (and
respectively tq.the, supporting,surface of the substrate . backing 4) .
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5 P s p e PIopraPBI OB PSR R Re oL iEntserf iopersing s, the
constant |y i NgfQRb@Cin brédlackd 6r the pre-tdASidhinf; MetedPadfhiidd@ce 38, cooperates with
sai d posi t5| oning surface 38. Permanent contact 1S ensured
In the further embodiment according to Figs. 2 and 3, those parts which have the same function as.
parts in the first example are given the same references as in Fig. 1, even when they are somewhat
differently configured or arranged. The actuators and the mounting of the x-y carriage 10 is not
shown further. '
10
'With the apparatus according to Figs. 2 and 3, it is above all the drive connection between the
positioning motor 30 and the auxiliary carriage 32 which is solved differently to that in Fig. 1.

A cam plate 40 is mounted in a torsion resistant manner on the rotor shaft 39 of the motor 30. A
15 roller head 44 cooperates with the cam 41 of the cam plate, which roller head is mounted on an

axle bolt 42 held in the auxiliary carriage 32. The clearance-free resting of the roller head on the

cam is maintained in this case by the force of the spring 28 which transfers via the gliding insert

26 to the auxiliary carriage 32 and thereby to the roller head 44. It would also be possible,

however, to provide a separate spring tensioned between the auxiliary carriage 32 and the base
20  structure 8 for this purpose.

A direét current motor or a stepping motor of a known construction are particularly suitable as the
positioning motor 30 (this is also the case with the x and y positioning motors 12 and 14, Fig. 1).
As, in the arrangement described, the bearing force of the roller head 44 on the rising cam 41

25  effects a torque on the rotor axle 39, a corresponding counter-torque must be applied by the motor
30 in order to be able to maintain a particular z position. As small a rise as possible of the cam 41
should be provided for a low motor holding torque. In this connection, a linear spiral has proved
advantageous for the cam (radius increasing with the angle of rotation); as can be seen in Fig. 2, it
is advantageous when the spiral extends over more than 360°, in order to produce the necessary

30 lift stroke in the z direction with a small degree of rise.



from bel ow by means of a tension spring 28 which is tensioned between the

carriage 20 and its gui de 16. As shown, the stop is configured
here as a gliding head with a (preferably replaceable) insert 26 made
of gliding material which glides over the positioning surface 38. By
suitabl e selection of the gliding material (for exanple, a graphite
based solids m xture) and/or of the pairing of materials, it is

ensured that the positioning surface 38 is not subject to wear. It would

al so be conceivable to 10 construct the stop with a rolling ball or the

i ke instead of with a gliding head. During operation of the
apparatus according to Figure 1, the programmed, rapid "witing"

novenents of the dispensing head 5 in dlrectlons x and y are carried out by
the actuators 12 and 14 via the carri’age 10; the height position of
the head 5 (z value) is then given by the position of 15 the auxiliary
carri age 32 VAisdhe spuing 23 prefohes ngreasimgly; that is tasay with feveed P@lhqﬂh ef heianiiagg@0,1the has
only to I y the
actuator in gﬂ%?%ﬁ%%ggxF?%ﬁhk%%&ﬁﬁshﬁBﬁmﬁ%B&&%ﬂ%g%Qﬁa' e aUX|gﬁ%ry
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constant contacgt .of the gliding insert 26 wi th the positioning
surface 38 miAMEEnsured. In the arrangement described, stopping of the
25 carriage 20 after rapid | owering to the specified height is crucial.
Wth regard tg this, it dvantageous t hat the force of the _tension
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The di spensing head 5 is replaceable, as described hereinabove.
particul ar, tshandshshoxm s fusther dsiailzfor contipequs determipation af te positionef the carriage in

(" mul ti t ube’ ) dtboli (G e, Y phbtodrandiibeds 3 Qulst L HRERS embiSath Aaer di ng

measuring rod incorporated into the gnide 16; naturally the reverse arrangement is also possible).

15 A measuring arrangement at this site is particularly advantageous as an actual value sensor in a
position control loop for controlling the actnating motor 30, in that it measures directly "right up
front” the z position of the dispenser aperture (after calibration according to the height of the
substrate 1). By virtue of the feedback control of the z position of the carriage 20, or alternatively
of the positioning surface 38, by means of the signals from the sensor 46, any possible wear of the .

20 gliding head is compensated for.

The apparatus can also be used for applying adhesive with a die, that is to say without writing
movements of the dispensing head, in the x and/or y direction, to the chip mounting surface 2. For
* this usage, adjustment means, not shown, are provided with which the base structure 8 is
25  adjustable s'uch that the edges of the die are plane-parallel to the chip mounting surface 2 and

therefore lie in a form-fitting manner on the chip mounting surface.



6 to Fig. 1. Such a "nultitube" head generally necessitates
novenments only in the z direction (but in x and y if necessary, for
centering the head over the nmounting surface 2 or for tenporary renova
fromthe operating position). In order to take account of different sizes
of di spensing heads, the spring 28 can be replaced or the
pre-tensioning thereof adjusted. 5 In the further enbodi nent
according to Figs. 2 and 3, those parts which have the sanme function as

parts in the first exanple are given the sane references—as—+nFHg—i—even

when they are sonmewhat differently configured o
actuators and the nounting of the x-y carriage 10 is Blﬂ“i[ﬂﬂﬂiﬂlslﬂmﬁm
further. 10 Wth the apparatus accorgling to FigSy 2 ,

above all the drive connection between the posi tioning nmotor 30 and

t he auxiliar;kﬁagriage 32 which is solved differently to that in Fig. 1.

A cam pl ate nounted in a torsion resistant manner on the rotor shaft

39 of the notor 30. A 15 roller head 44 cooperates with the cam 41l of the
e bolt. 42 held in

cam pl at e, igch.r h %ﬁ%is mounted on.an. . axg .
the auxili a\r,@’ S(C:égnrl r ?’gdagtrog?s ik #JW@E%}“@@C&’ £ IaRsuBTraie{d) indhe a52 odkaad on
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carriage 32 agg t he b?se 20 structure_ 8 for this purpose.
y means of associated first and second actuators (12, 14), and
- a second carriage (20) which is moveable on a guide (16) connected to the first carriage (10) in a
third direction (z) perpendicular to the mounting surface (2) by means of a third actuator, and
10 carries the dispensing head (5), characterised in that the third actuator is provided with a
positioning motor (30) mounted in a stationary manner, and an auxiliary carriage (32) driven by
'said motor (3), which auxiliary carriage (32) is displaceable on a stationary guide (36) in the third
direction (z), and is provided with a positioning surface (38) which is parallel to the mounting
surface (2), and in that the second carriage (20) is provided with a stop (26, 28) which is kept in
15 constant contact with the positioning surface (38) of auxiliary carriage (32).

2. Apparatus according to claim 1, characterised in that the positioning surface (38) is formed by

the underside of the auxiliary carriage (32) facing the substrate (1), and the stop (26, 28) is held

from below against the positioning surface (38) by means of a spring (28) tensioned between the
20 second carriage (20) and the guide (16) thereof.

3. Apparatus according to claim 1 or 2, characterised in that the stop (26, 28) is formed by a
gliding head and is provided with an insert (26) made from gliding material which ensures gliding
movements along the positioning surface (38) without abrasion of said surface. '

25
4. Apparatus according to claim 1, characterised in that the third actuator comprises a cam plate
(40) driven by the positioning motor (30) and a roller head (44) mounted on the auxiliary carriage
(32) cooperating with the cam (41) of said cam plate. '



A direct current notor or a stepping notor of a known construction are
particularly suitable as the positioning notor 30 (this is also the
case with the x and y positioning notors 12 and 14, Fig. 1). As, in

t he arrangenent described, the bearing force of the roller head 44 on the
rising cam41l 25 effects a torque on the rotor axle 39, a corresponding
counter-torque nust be applied by the notor 30 in order to be able to
maintain a particular z position. As small a rise as possible of the cam41l
shoul d be provided for a | ow notor holding torque. In this connection, a

l'inear spiral has proved advant ageous for the,ggﬂlLLadLHS—fﬁtre35|ng

with the angle of rotation); as can be seen in Fig. 2, it
advant ageous when the spiral extends over nore than :““‘“‘ ﬂjrm‘j\
produce the necessary 30 lift stroke in the z direct

degree of rise.

7 As the spring 28 stretches increasingly, that is to say with | ower
positions of the carriage 20, the fogce of the spring, and thereby
the supporting power of the roIIer head 44 on the cam 41, i ncreases.

A correspondlng i ncrease in.t tor hal di.ng torque,ne owever,
partially 5. APPHRS ACARIng te F‘"} dﬂaﬁaﬁP ﬁgt“h&?thtge%mm 4&#%%’2%{ Slt§an o\ge
angl e bet weenpdidiien &a6@e bler idoes t@i36and the 5  radius becones smaller as

t he radi us increases. Wen di nensioning the cam 41 and the spring 28,

care should be taken that during all accelerations of the carriage 20 with

t he di spensi ng Appadtubaccording 16l tlkin ) chxpa tefibdd dmthat thespiralris aliteabspirleen the stop
25, 26 andsthe positioning surface 38 is

7. Apparatus according to claim 1, characterised by path measuring means (46, 47) on the second
carriage (20) for determining the actual position thereof in the third direction (2).



mai nt ai ned. 10 The incorporation of a sensor 46 with nmeasuring |line 47
on the carriage 20, that is to say in the arm 24 thereof, is shown in
Fig. 2. These are conponents of a neasuring arrangenent known per se
and not shown in further detail, for continuous determ nation of the
position of the carriage in the z direction (for exanple, a
photo-transi stor as a pul se generator together with a gl ass nmeasuri ng
rod incorporated into the guide 16; naturally the reverse arrangenent is
al so possible). 15 A neasuring arrangenent at this site is particularly
advant ageous as an actual value sensor in a position control |oop for
controlling the actuating notor 30, injghat it measures directly "right up
front" the z position of the dispenser aperture (after calibration
according to the height of the substrate 1). By virtue of the
f eedback contr .0, B4 4 m&kr& Lriaee: abtigy natively
of the positi M%@%@%@#H Y Hb‘dllbggsf Fftarled S ﬁé?gd%%% [1%; sensor 46,
any possi bl e wgagubgfrdtae 20 gliding head is conpensated for. The
apparatus can also be used for applying adhesive with a die, that is to say
W thout writi mxpstract novenents of the dispensing head, in the x and/or vy
direction, to the chip nounting surface 2. For t hi s usage, adjustnent
nmeans, not shown, are provided with which the base structure 8 is 25
adj ust abl e sudhe afpatatus Hier applpieg aroddhesive palieen @) t aghipmevuptingaiuifase (D) dymirensodiiap
gﬁ :J Bt Imr;g nts :J:]gaaglﬁersﬁg glg}'glensing heall I(ﬁ'in%t/&'i)ﬁ ixl )'(,? ahd'z airefc&;ng} iL br‘)&ih%ﬁmgtrcaﬁggé he

5  (10), which is moveable in x and y by means of first and second actuators (12, 14). A second

carriage (20) with the dispensing head (5) is moveable in the z direction, that is to say
perpendicular to the mounting surface (2), on a guide (16) mounted on the first carriage (10). The
z actuator is provided with a positioning motor (30) mounted in a stationary manner and an
auxiliary carriage (32) displaceable in the z direction. Said auxiliary carriage, driven by the motor
10 (30) runs in a guide (16) which is also stationary. It is provided with a positioning surface (38)
which is parallel to the mounting surface (2), with which a stop (25, 26) arranged on the second
carriage (20) is kept in constant contact. This is preferably a gliding contact (insert 26) which is
retained by a spring (28). The apparatus has good dynamic properties which make possible a
rapid "drawing” of adhesive patterns with a high degree of precision.
15
(Fig. )



8 Cl ai nms 1. Sem -conductor nounting apparatus for applying

adhesive to a substrate (1) in the area of a chip nounting surface
(2), with 5 - an adhesi ve di spensing head (5) noveable in three
coordinate directions (x, vy, z), - a first carriage (10), which is

noveable in two directions (x, y) parallel to the nmounting surface

(2) by neans of associated first and second actuators (12, 14), and -
a second carriage (20) which is noveable on a guide (16) connected to the
first carriage (10) in a third direction (z) perpendicular to the
mounting surface (2) by nmeans of a {pird actuator, and 10 carries the

di spensi ng head (5), characterised in that the third actuator is provided

with a positioning notor (30) nounted in a stationary nanner, and an
auxiliary carriage (32) driven by EEFTL t (3), which auxiliary
carriage (32) is displaceable on a stati algggui e (36) inthe third
direction (z), and is provided with a positi@#ing surface (38) which is
parallel to the nounting surface (2), and in that the second carriage
(20) is provided with a stop (26, 28) which is kept in 15 constant
contact with the positioning surface (38) cﬁ.>,u~' iary carriage (32).

2. Apparatus according to claim1, charactie o~ NnTthat the positioning

surface (38) is fornmed by th hrquxiS i ary carriage
(32) facing the substrate (1), and {tNRg p (26 stheld from

bel ow agai nst the positioning surfdce (38) by bf {a $pring (28)

t ensi oned between the 20 second darriage (20){and thé gti de (16) thereof
3. Apparatus according to claim1l gr 2, brisefl ijn that the stop (26, -
28) is fornmed by a gliding haad and is prpuided With an insert (26)
made fromgliding material which egstses: p noyenents al ong the

g
positioning surface (38) without abraspeEpissaid surficef 2 4.
Appar atus according to cIain11,'cQ¥§. Q§T“;?ﬁi" at _hs«rﬁéﬁd actuat or
conprises a campl ate (40) dr+ =n*by”the‘iggllnym'ng notor (3P) and a
roll er head (44) nounted on the auxpli &V _-‘;— ($2) yoope atingx

with the cam (41) of said cam pBit

14
X
~. L\,l-




9 5. Apparatus according to claim4, characterised in that the cam

(41) is a spiral and its angl e of rotati on extends over nore than 360.
6. Apparatus according to claim5, characterised in that the spiral is a
| inear spiral. 5 7. Apparatus according to claim1, characterised by
pat h neasuring nmeans (46, 47) on the second carriage (20) for
determ ning the actual position thereof in the third direction (z).
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