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e — 44 —
Di-spensing nd?zl e f%&% The invention rel ates G% é%lzcé
for a die bonder mgShrget ering pplying a pre- det erm ne ﬁﬁﬂ%ty

. o - i 5

20
For the metering of the viscous die bonding adhesive medium, said medium is conveyed
from a storage container into a more or less cylindrical receiving area of a so-called
dispensing nozzle. On a dispensing side of the nozzle there is at least one outlet aperture
through which the adhesive medium is dispensed in a metered manner. It is also often

25 provided that there are several outlet apertures arranged in a specific pattern so that a pre-
determined pattern of adhesive medium can be applied. In order to meter a specific quantity
of the adhesive medium, a specific pressure pulse is applied to the adhesive medium, for
example in the storage container. As there is an interdependency between the magnitude
and length of the pressure pulse and also the viscosity of the liquid, the cross-sectional area

30 of the outlet aperture, and other parameters, the pressure pulse required can be substantially
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provi ded aenﬁﬁ’a‘ﬂ '@fb" \?Edm 3‘“8 E‘F ‘X‘}F%%@ge adhesi ve medi um by
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not be flowing by itself. As at this time the nozzle of the die bonder is no longer located

over the substrate, the quantity of liquid expelled due to the dripping cannot be used for
.15 gluing. On the contrary, the working environment is soiled by the dripping liquid which
regularly leads to stopping of the machinery.

The object of the invention is therefore to further develop a dispensing nozzle such that the
dripping behaviour of the nozzles and the ability to pre-determine the parameters of the
20 pressure pulse required is improved.

This object is solved with a device described in the introduction, in that in the feed channel
there is provided a means for positive guiding of the viscous adhesive medium, by means of
which, during filling of the nozzle, 2 front of the adhesive medium maintains a pre-
25  determined direction of flow, so that the adhesive medium guides substantially all of the air
| located in the feed channel in the direction of the at least one outlet aperture. In connection
with the present invention, a "viscous" liquid is to be understood as a liquid, the viscosity of

which is at least 1 Pas at room temperature.
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connection with the invention, "adhesive medium front" is to be understood as the surface
of the liquid which forms when the nozzle is filled and flows in the direction of the nozzle
plate of the nozzle and respectively the outlet apertures. Advantageously, the adhesive
20  medium front evacuates the nozzle according to the invention substantially completely
because of the positive guiding. Naturally, it is however not absolutely necessary that the
gas content remaining in the nozzle is actually zero. In order to obtain advantages over the
previously known nozzles, it is sufficient if the remaining air pockets are reduced to an
extent wherein the disadvantages relevant in practice can be avoided.
25
The positive guiding can be differently organised, depending on the total number of outlet
apertures, and/or the distribution of the outlet apertures on the nozzle plate. It has, however,
proved advantageous when the positive guiding has a chicane arranged in the feed channel
opposite the nozzle plate. "Chicane" is to be understood as a flow guiding element with
30  which the cross-sectional area of the feed channel useable for the through-flow of the
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adhesive medium and to convey it towards

ast one of the outlet apertures. The adhesive

medium can in this way maintain a direction of flow which has an orthogonal component

with respect to the longitudinal axis of the nozzle plate.

Further preferred configurations of the invention will be evident from the dependent claims.

The invention will be described in more detail with reference to the embodiments shown

schematically in the drawings; in these is shown, in

Fig. 1
Fig. 2
Fig.3

Fig. 4

Fig. 5

a perspective part view of a die bonder;
a sectional representation of a part of a previously known dispensing nozzle;
a device according to the invention, shown partly cut-away;

a sectional representation of a part of the device according to the invention of
Fig. 3;

a sectional representation along the line V - V of Fig. 4;



Fig. 3 a dewi c—e—accomi—ng To The invention, shown partly cut - away; 25
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For better understanding of the present invention, a dispensing nozzle 2' shown in more
detail in Fig. 2 will firstly be explained, into which an adhesive medium 5' is introduced
from a storage container which is not shown. The dispensing nozzle is provided with a feed
channel 7' circular in cross-section and widening out towards a nozzle plate 6', which is

15 formed by a substantially conical wall surface 8' of an insert 9' of the dispensing nozzle 2'.
The feed channel 7' terminates on its dispensing side at the nozzle plate 6'. In the nozzle
plate 6' a total of seventeen outlet apertures 10’ are made within a circular surface, seven of
which can be seen in the representation of Fig. 2. In each of the outlet apertures 10 there is
arranged a dispensing tube 11", |

20 .
As can be seen in this representation, the front 12' of the adhesive medium has already made
contact with the centre of the nozzle plate €', that is to say the circular surface of the nozzle
plate 6' provided with outlet apertures 10'. As, however, the part of the front 12' which is
located between the outlet aperture 10' and the wall surface §', has not completely been

25  made contact with, the front 12' has already encapsulated air 15' between the outlet
apertures 10' and the wall surface 8'. Even when the front 12' continues to flow, this air 15'
can no longer escape and remains in the area between the corner 16' formed by the nozzle
plate 6' and the wall surface 8', and the outlet apertures 10'. As can clearly be seen, these air
pockets become larger as the distance of the outlet apertures 10' to the comner 16' increases.

30
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respect.iv
larger than a cross-secuonal area of, respectively, an outlet aperture.

A chicane 21 is arranged in the feed channe] 7 along its longitudinal and symmetrical axis

20 20. In the embodiment presently described, the chicane 21 is substantially configured as a
cone arranged concentrically in the feed channel 7, which gets wider towards the nozzle
plate 6. As is evident in particular in Fig. 5, the chicane is fixed with three struts 22 to the
nozzle plate 6.

25  Consequently, a positive guide is formed for the adhesive medium between the chicane 21
and the wall surface 8 of the feed channel 7 on the one hand and the chicane 21 and the
nozzle plate 6 on the other hand. This positive guide for the dispensing nozzle 2 has a
substantially annular self-contained first section 23, which is produced by the space between
the wall surfaces 8 of the feed channel 7 and the casing surface of the chicane 21. A second

30  section 24 of the positive guide results from the distance of the nozzle plate 6 from thé base
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15 continuous because of a radius 14. This contributes to preventing the formation of a "dead

flow zone", as in this way the adhesive medium is conveyed into the second section 24.

After suﬁicient further adhesive medium has flowed through, in the second section 24 of
the positive guide an annular, enclosed flow front forms, which lies on both the nozzle plate
20 6 and the base surface 25 of the chicane. This front flows at all places, substantially
| uniformly from the outside to the inside, towards the longitudinal axis 20 of the nozzle plate
6. In other words, the flow direction of the front 12 is orthogonal, that is to say radial with
respect to the longitudinal axes of the outlet apertures 10. With this, the front 12 pushes the
remaining air 15 still in the nozzle 2 towards the outlet apertures 10.
25
In order that a complete evacuation of the nozzle can take place by outflowing of the air 15,
the positive guide should be shaped such that the annular front 12 closes directly over, at
least in the area of, one of the outlet apertures 10. In the present embodiment, the front
closes over the outlet aperture 10a, which runs along the longitudinal axis 20 of the nozzle
30 2. Inthis connection, "close" should be understood as that both an upper side of the nozzle
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formation of a "dead  flow zone", as in this way the &dinsiSHEERERS

i s conveyed into {ReseaERBLesRGlacdn 24. After suffilci ent RE

adhesi ve medi um ha h, in the second section ZZ of t he
posi tive guide an 3muﬁmuummﬁ$6d flow front fornms, which lies on both
the nozzle plate 2 ase sursface 25 of the chicane. This front
flows at all places, substantially uniformy fromthe outside to the
i nside, towards the |ongitudinal axis 20 of the nozzle plate 6. In

ot her wor dglate btand thechaselsurface 26 arecshbstdnniaﬂy oothpletely wetted Agwoalas thetadhesive t 0
say radi al I tudi nal .axes of the outl et

h
apertures @&‘“Wlﬁwc?tﬁql?:lfﬁg%%s;’%ﬁ%nge %dgh@ﬁdier@n der is ready {0 Yseng air 15

still in the nozzle 2 towards the outlet apertures 10. 25 I n order
that a conpl ete evacuation of the nozzle can take place by outflow ng of
the air 15Naturally, thé bmﬂgoﬁubhbéﬂﬁwhﬁmmmmnsﬂﬁmoauﬁém?wo&be annul ar

front 12 closes directly aqver least in the area o one of the

out | et Sapedeserited, Qoexmvle,wgmg%@lﬁ”@mb@mbmon ofithe putigt@pertures onthgses over

~the outl et I 0it of the
e P! ot i R Beatile BediHE BB RRRGE, TRACIMY CR Rl o
bot h an upgeiatiéd sttording thehd@¥edtidn is shown. A substantial difference from the

8 plate 6 and the base surface 25 are substantially conpletely

wett ed. Ascmhodiment ptmt&br@mb@ is in that in-this oas¢ the ichicanas?fl isiconfiguredhin the

he’ cont | gl oy itgr AMerdofl B AL apefutcd 36 ke 186318 Gisic the ot OpB 1 ovs
5  degcriede piaw 6 Qx@pwme duediAgahe Ehicandizfl fafin@the Wngicidikaltak R0 sotHag

outlet apertures on th nozzle plate or for obt ai ni ng specific flow
behavi our < agidigional |°nntralgtlurdseptlpm26ha‘hmps;mﬂmdmﬂaeshmﬂd)faqonnnmord| ng to
enbodi nent

h | f f
br evi oue! yPeeEe b7 raRe PCmhich ARt 10 SPBet B plats s cont gur ed
in the ConsédtidRey, Whed tis Eﬁ?enﬁﬁgl'ﬁ%&ﬂe isfilled! K> MW HRntsPIP0hH bS Soohts W

| ocated outside the centre the 10 nozzI e plate 6, the positive guiding
in the chiasdhesivexmediim moakes contast vithithi chicane2ls 20 al so has an

additiqgnal central, third section 26. This is configured in the shape of a
cont i ndous recess, by neans of which the adhesive nmedium al so reaches

the nozzl epi Mdve front goes through the first section 23, also present in this case, between the wall
surface 8 of the feed channel and the chicane 21 into the second section 24, in which it
flows in an annular, closed manner towards the direction of the centre of the nozzle plate 6.
The second flow front goes through the third section 26 on the nozzle plate 6 and then flows
20  into the second section 24, going from the centre of the nozzle plate radially outwards 1n the

opposite direction to the other flow front.

A particularly simple construction of the dispensing nozzle 2 is shown in Fig. 7. The
housing 17 is composed of an uppér housing part 17a and the nozzle plate 6. The housing
25  part 17a includes the shape-determining function of the insert 9. The housing part 17a is
| provided with four indentations 30 in which toes 31 of the chicane 21 engage. The position
of the chicane 21 with respect to the housing part 17a, and thereby also the width of the
positive guide in the section 23 is thus clearly defined.



Consequent |y, when this di fig ozzle is filled, two fl

X ‘ : . 1£ BEEN-
formas soon as the adh s%xghnedlun1nakes contact witlh Tregedl fodle
21. 15 One frhisBhept ee rough the first section -
in this case, betwe surface 8 of the feed channel and the
chicane 21 into the n 24, in which it flows in an
annul ar, closed manner towards the direltion of the centre of the nozzle
pl ate 6. The second flow front goes through the third section 26 on

the nozzle plate 6 and then flgws 20 into the secqond section 24, going
from the CBFFYeE Qpbtaifgsuificient sealing,betwpenthg P‘F“?ﬁﬂ%ﬁ&@ the nazzle plate 6.3 posi t e

di rection . %Hh ‘Qifac . 1 Hbﬁ&l ] .

construct i%ﬁhﬁ tgﬁjeﬁg{ﬂé%e%{’% noz%?%c%sgo@%%ﬁ [ g.l)‘g.silg‘lrt‘ﬁlelg

housi ng 17proeided rieessealingf rivgy B2Lig,for exanpls, agdp &oin rhBbera Adlotkiag pizce B4 withat e 6.
The housi ng, 25 part 17a .includes the, shape-determ ning function of_the

i nsert 9. opgt degk i preferably provided for fixing the neezle platerd anteitheihousing aart 47 30

21 it R+ B ihetihe kAEeRR of A St dne A el KRR i ol e o (T

posi tive chousig iphrt | s ticlotking pdt34 cantbeluFfitddet thaans of 4 Rftslion on the housing
In order to obtain sufficient sealing between the housing part 17a_and the
nozzl e pl ahagt 1§a. In order thatdbe,widilyof the positive guide ig also sleathe d thegection

o1 oPOn el et Adkaiadtiuiite il b Beaines i B AR pHRBRERA 1O 1110

bayonet | aikadsembleg@k@teabl y provided for fixing the nozzle plate 6 onto the
housi ng part 17a 5 so that after the insertion of the chicane 21, the
sealin® ring 32 and the nozzle plate 6 in the housi ng part 17a, the

| ocki ng part 34 can be affixed by neans of a rotation on the housing

part 17a. In order that the wdth of the positive guide is also clearly
defined in the section 24, the chicane 21 is provided with four pins
35 agai nst which the nozzle plate presses in the assenbled state. 10




REPLACEMVENT SHEET_ d ai ns 1.  Dispensing

appl ying a viscous a ve medi um onto a substrate, with -
channel (7), throu hesi ve nedi um can be conveyed Toa mozzt+e

plate 5 (6) pr | east one outlet aperture (10; 10a),
characterised in th*at ct w nel (7) ts~ CUITf“'i"gUT"E'd'"S"UC'h""t hat
t he adhesive nedium fron ng guring fill] of

di spensi ng nozzle (2) conveys thé air present in t cepReplaced | o (2)

to the at | east one outlet aperture (10; 1Ca). ) n spensi ng

nozzl e acqupghshg to claim1l, characterised in that affecting

the direction of t he adhesive :medium front is present in the feed channel
(7). ) Di spensi ng nozzl e according to claim1 or 2,

h d h d f || f. th £2
The adhesi e r@avt Rl iie £ 5 ol Vil actsive R PRCNRBGRE, Sf”)
the edge of fe&dl&xaﬂﬁélf{?)?ﬂﬁb@glﬁn&@a tHeAdhddve1Redhf cHﬂlBé@ox{v@}ed mcimm@@laftd ows in

the direction of centre of the nozzle plate

Di spensi n@Ghmﬂdedmﬂl@tthasthneouﬂetageMe ()]lr?, Ioa)ywharaceanse%msthattthmfeedmhaanel
o Spens! ndhe conisires sich st i Adbeie Bt ont Elf?b'f%m dfit Hling Pty e

contact wi H% fﬁkﬁs [ %@ '
nozzl e &15{:&& ate % %ﬁéﬂ?@sﬁtéﬁ'gy e nozzl e Jllgatﬁﬂﬂ?%?gasgnd t hen
flows in tdutletipertotei(O; l@h)the outl et apertures (10). 5.

Di spensi ng nozzl e according to one of claims 1 to 4, characterised in that
the feed 25 channel (7) is.configured in a concave manner in the area of

the edge of t rﬁsﬁ@%ﬁh%oﬂl@&@co@g to claim 1, characterised in that a chicane (21) affecting
the direction of the adhesive medium front is present in the feed channel (7).

3. Dispensiﬁg nozzle according to claim 1 or 2, characterised in that during filling of the
dispensing nozzle (2), the adhesive medium front (12) firstly makes contact with the area of

15  the edge of the nozzle plate (6) on the nozzle plate (6), and then flows in the direction of the
centre of the nozzle plate (6).

4.  Dispensing nozzle according to claim 1 or 2, with at leaét two outlet apertures (10),
characterised in that during filling of the dispensing nozzle (2), the adhesive medium front

20 (12) firstly makes contact with the nozzle plate (6) both in the area of the edge of the nozzle
plate (6) and in the centre of the nozzle plate (6), and then flows in the direction of the

outlet apertures (10).

5. Dispensing nozzle according to one of claims I to 4, characterised in that the feed
25  channel (7) is configured in a concave manner in the area of the edge of the nozzle plate (6).



