06- Feb-2007 1 Title: Method and apparatus for conpletely or partly covering
at |l east one electronic conponent with a conpound. The invention relates to
a method for conpletely or partly covering at |east one el ectroni®-Feb-2007
conponent with a conpound, wherein in a suitable order, the follow ng steps
are traversed: a) the at |east one electronic conpound is placed on a nold
half; 5 b) the electronic conpound is conpletely or partly covered with the

conmpound;  C}itf: SAEOKUH ARE Gp ?@Mtd@‘fo? Rof léf%lﬁﬁép*ﬁrﬁl?'c?&éﬂﬁgfa@ 16418 dder st ol d

half is noved in the direction of the first nold hal The 1 nvention al so
relates to an aplestaonis coorpoyemnt ywinly aocompdendret hod 10 according to the

I nvention, wherein the apparatus is provided with a first nold half and a
second nold half, wherein the first nold half is noveable relative to the
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from US-B-6, 346,433 and EP-A-O 971 401. The drawbacks of the known net hod
and appar ath O‘é(#%gﬁ‘iﬂpérar&lﬁf&VQWQQ in them the nold halves in the position
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hal ves, i.e. the surfaces which, wth the nold in "cloSed condition, are
pushed agai nstcoeguiurgt; her . Under the influence of various circunstances,

{6l or ances. on & esecappiBplEhaltRBrSh da et b eslatva e shaduat mold Pedkier na
moved in the direction of the first mold half.

~ The invention also relates to an apparatus for carrying out the method

10  according to the invention, wherein the apparatus is provided with a first mold
half and a second mold half, wherein the first mold half is moveable relative to
the second mold half, while means are provided for placing an electronic
component on a mold half for inclusion of the component in a mold cavity
defined by the two mold halves.

15 Such a method and apparatus are known from US-B-6,346,433 and EP-A-0
971 401.

The drawbacks of the known method and apparatus are inter alia that in
them, the mold halves in the position when moved towards each other are
pressed together with force. Accordingly, in technical jargon, the term pressing

20  1s used. The distance between the mold halves is determined by the mutual
contacting surfaces of the mold halves, 1.e. the surfaces which, with the mold in
closed condition, are pushed against each other. Under the influence of various
circumstances, varying from preparation tolerances, material stresses in the
mold, tolerances on the carrier of the product to be encapsulated, and external

25 circumstances such as, for instance, temperature and the like, it may occur
that the mold halves are not or cannot be properly pressed together. Then, the
encapsulating material will fill up this space at those locations where there is

room to that end, and bleed and flash occur. Another consequence is that the



25 circunstances such as, for instance, tenperature and the like, it may
occur that the nold hal ves are not or cannot be properly pressed together.
Then, the encapsulating material will fill up this space at thosel¢-Eeli200hs
where there is roomto that end, and bl eed and flash occur. Another
consequence is that the 06-Feb-2007 2 rmlzd cavity di mensions can deviate.
In particular with electronic conponents “provided with a chip with sensor
function or contact surfaces (so-called solder bunps or upwardly or
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conpound, wpieldedrdel a dhip Wtk ebhedt funeidRWreRhtadtusaPARs (Ihealley esldesn
contenpl ates a nmethod and an apparatus with which these problens are
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characterized "gn tlgat . 10 g} t he d@% an&ﬂe between\kbhﬁmtv\o gol d halves is
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when noved towards each other during the curing of the conmpound, wherein,
in the positi offheherembyedonteampladss eagéthotirard an g pawhthswaithewhathetheabd at

a small di sta(gﬁe fromeach 15 other, so that in the position when noved
tonards eacRr¥e@s arggemedied ai n  position control range is maintained, so

that contact p%%?ﬁ é’ﬁ%éﬂ&%&@%@%ﬁde&?ﬂ%ﬁ%%@&%nﬂéxgggé?&%xfﬁp%rﬁ"é' area of ~an

el ectroni c conpone nsor ~area o p, abuts agai nst
one of the gdchcbalixabiratight: herefore remain clear of conpound when the
conmpound cures. 20 The apparatus described in the opening paragraph is
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during the two mold halves being held in a position when moved towards each
other during the curing of the compound, wherein, in the position when moved
towards each other, the mold halves are held at a small distance from each

15  other, so that in the position when moved towards each other too, a certain
position control range is maintained, so that contact points of electronic
components or the functional area of an electronic component, e.g. the sensor
area of a sensor chip, abuts against one of the mold halves and therefore
remain clear of compound when the compound cures.

20 The apparatus described in the opening paragraph is characterized in that
the first mold half is provided with a number of actuators with the aid of which
the position of the first mold half relative to the second mold half is |
continuously and accurately regulable, the apparatus being provided with a
control for regulating the positions of said number of actuators, so that the

25  distance between the two mold halves is continuously regulated and adjusted
during the two mold halves being moved towards each other and during the
two mold halves being held in a position when moved towards each other,
wherein the control is arranged for holding the two mold halves at a small

distance from each other in the position when moved towards each other, so

30 that in the position when moved towards each other too, a certain position



continuously and accurately regul able, the apparatus being provided with a
control for regulating the positions of said nunber of actuators, so_that
the 25 distance between the two nmold hal ves is continuously regul a9&Hekd807
adjusted during the two nold hal ves bei ng noved towards each ot her and
during the two nold halves being held in_,a position when noved towards each
other, wherein the control is arranged for holding the two nold halves at a
smal | di stance fromeach other in the position when noved towards each

ot her, so 3 .0t 0Si 1.
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Moreover, as a r uctions are nt ageous om a point of
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controlled actuators and the associated control, an operation is obtained with
15  which the rate of the mold having moving towards each other can be
accurately regulated; thus, for instance, the flow pattern and the flow rate of
the compound over the electronic compound can be influenced.
Furthermore, by working with several actuators, the plan parallelism of
the two mold halves relative to each other can each time be adjusted if
20  necessary. Moreover, with the method and apparatus according to the
invention, it can be ensured that with the mold halves in the position when
moved towards each other, for instance bumps or such upwardly or
downwardly protruding contact points of the electronic component abut
against one of the mold halves and therefore remain clear of compound when
25  the compound cures. The mold halves can be covered or not be covered with
film to simplify keeping the contact surfaces clear and keeping the mold half
(halves) clear from compound. The film side contacting the contacts points can
be provided or not be provided with an adhesive layer.
By accurately positioning the mold halves relative to each other, the

30 impression of the film can be very well controlled and forces on the chip or



the two nold halves relative to each other can each tine be adjusted if 20
necessary. Moreover, with the nethod and apparatus according to the
invention, it can be ensured that with the nold halves in the posi@-EabZ2H8T
noved towards each other, for instance bunps or such upwardly or downwardly
protrudi ng contact points of the electronic conponent abut against one of
the mol d hal ves and therefore remain cleaft of conpound when 25 the conpound
cures. The nold hal ves can be covered or not be covered with filmto
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di stance between the nold hal ves. For instance, sensors for determning the
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sensors for determining the distance between the mold halves can be provided
on the mold halves, optionally at different positions. The signals of these
sensors can then be used for adjusting the mutual position of the mold halves

15 relative to each other.

As the mold halves are held at a small distance from each other, a certain
position control range is maintained. It is self-evident that measures have to
be taken to prevent compound from undesirably flowing away between the

20 mold halves. This can for instance be effected by allowing the distance between
the mold halves to be very small, for instance in the order of some
micrometers. On the other hand, it is also possible that one of the mold halves
is provided with a resiliently arranged ring surrounding the mold cavity. Such
resilient rings are also known from molds for manufacturing CD's and DVD's

25  and are indicated in that field of technology with the term venting ring. Such a
resiliently arranged venting ring is connected to the one mold half and, with
the mold halves in the position when moved towards each other, contacts the
other mold half. As the ring is arranged to be resilient, this ring does not
further influence the relative distance between the mold halves. This relative

30 distance — and hence the dimensions of the mold cavity — is determined by the



15 relative to each other. As the nold halves are held at a small distance
fromeach other, a certain position control range is maintained. It is

sel f-evident that measures have to be taken to prevent conpound f9@Keb-2007
undesirably flow ng away between the 20 nold hal ves. This can for instance
be effected by allow ng the distance bet ween the nold halves to be very
small, for instance in the order of some “mcroneters. On the other hand, it
is al so possible that one of the nold halves is provided with a resiliently
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By measuring the viscosity of the compound and the pressure in the
compound, the force of compression of the compound can be regulated.

Further elaborations of the invention are described in the subclaims and

15  will be further elucidated hereinafter with reference to the drawing.

Fig. 1 shows a schematic cross sectional view of a first exemplary
embodiment of an apparatus according to the invention with mold halves
moved apart;

Fig. 2 shows a cross-sectional view of the exemplary embodiment

20 represented in Fig. 1 with mold halves moved towards each other;

Fig. 3 shows a cross-sectional view of a second exemplary embodiment with
mold halves moved apart;

Figs. 4- 6 show the various stages of two mold halves being moved towards
each other; and

25 Fig. 7 shows a side view of the application of a compound on an electronic
component.

All Figures show a first mold half 1 and a movably arranged second mold
half 2. In the exemplary embodiment shown, the position of the second mold
half is regulated by four actuators 3 connected to the corner points of the

30 second mold half 2. The actuators 3 can for instance comprise servomotors 3a,



By neasuring the viscosity of the conpound and the pressure in the

conpound, the force of conpression of the conpound can be regul at ed.

Further el aborations of the invention are described in the subcl ai MsFeind0d5
will be further elucidated hereinafter with reference to the drawing. Fig.

1 shows a schematic cross sectional view gf a first exenplary enbodinment of
an apparatus according to the invention th nold hal ves noved apart; Fig.

2 shows a cross-sectional view of the exenplary enbodi mrent 20 represented

2 shovs a ct ! odi ment 20 rej
cross sect | ok Toiug BrtEy TREHe oBAk Ao dRE Ll TRl an o ot ORI o1

nmoved apartthdés@ew #pin@leshondt hevaisbeidsed s@easspihdlesh mRlddrBalsvas akRil ng
noved towards each other; and 25 Fig. 7 shows a side view of the
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second nold half 2. The actuators 3 can for instance conprise servonotors
3a, 06- Feb-pgofidedwetch rdeéssi hd togethavndcfprimgl enlihd vheity wherths piald| e nut
3c. Upon rogaiyi on of the screw.spindle nut_3c, the asso% ated screw spindl e
3b under goelakygs dx 2Are 19; the pasghiem whepmoyed sowandt eaemether. n the seegad wit h
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nold halves 1, 2 are in _the position when noved towards each other. In the
recess Y formed thereon. However, with the method and apparatus according to the
invention, other electronic components too can at least partly be covered with a
compound. In the present case, the electronic component is provided with
bumps or upwardly protruding contact points B.
In Fig. 1, an amount of compound C has been placed on top of the

15 electronic component E. By moving the mold halves 1, 2 towards each other,
the compound is compressed and it flows over the electronic component E,
thereby completely filling the mold cavity 4, 5 with compound C. The position
in which the mold halves have been moved towards each other is shown in
Fig. 2. It is clearly visible that the screw spindles 3b have been taken up

20 further into the actuator housing 3. It is also clearly visible that the mold
halves 1, 2 are not pressed onto each other but that between them, a certain
distance is maintained, so that the relative positions of the mold halves 1, 2
can be continuously adjusted by the actuators 3. Adjustment can take place on
the basis of, for instance, signals provided by sensors. Accurate proximity

25  sensors 6 could serve to this end. Optionally, in the screw spindles 3b or the
actuator housings 3, force detectors can be included with which axial forces are
detected. Via a force feedback control superposed on the position control, the
position controlled actuators could further adjust the relative position of the
mold halves 1, 2. It is self-evident that for all this, a control 7 is required,

30 connected to the actuators 3 and the optional sensors 6. The compound can, for



of the first nold half 1, an electronic conponent E is placed. The

el ectronic conponent E can conprise, for instance, a wafer wth a nunber of
chips 10 forned thereon. However, with the nethod and apparatus ad¥e¥ehi-2@0% o
the invention, other electronic conponents too can at |east partly be
covered with a conmpound. In the present case, the electronic conponent is
provided with bunps or upwardly protrudi hg contact points B. In Fig. 1, an
anount of conpound C has been placed on top of the 15 el ectroni ¢ conponent
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conpressed an ows over e electroni c conmpone thereby conpfetely

filling thelddfendig@vhttheborboftdhpeondasadl C. The position in which the
mol d hal ves have been noved towards each other is shown in_ Fig. 2. It is
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super posed on thé position co t1on contro
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self-evident that for all this, a control 7 is required, 30 connected to the
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represent edlely f19tiva poRAh ferfhifld &djustable. In the exemplary embodiment
shown this is of importance because then, it can be effected that the inside
surface of the recess 5 in the second mold half 2 can be positioned accurately
15 against the bumps B of the electronic component E. This prevents
contamination of the upper side of these bumps by compound.
Finally, Fig. 7 schematically shows in what manner an electronic
component E can be provided with compound C with the aid of an inkjet
head 10. The electronic component thus provided with compound can be placed
20  into the mold cavity to have the compound cure in the desired final shape
there.
It will be clear that in an apparatus and method according to the
invention, one of the mold parts can move, a part which may or may not carry
the component E, while also both parts may be movable.
25 It will be clear that the invention is not limited to the exemplary
embodiment described, but that various modifications are possible within the
framework of the invention.
For instance, provisions can be present for automatically placing and
discharging a component into and from the mold halves, respectively.

30 Compound supply provisions other than those shown in the Figures are



apparatus wherein a fil msupply and di scharge device 8 for the first nold
half 5 1 and a fil msupply and di scharge device 9 for the second npld hal f
2 are shown. The filmF1l, F2 can, for instance, be a rel ease fiInﬂE%F@%@pmb
the easy release of the compound C fromthe nold cavities 4, 5. Moreover,
the lower film Fl can also be used for sgpply and di scharge of the

el ectronic conponent E. Figs. 4 - 6 show the different phases of the nold
hal ves noving towards 10 each other. FromFig. 6 too, it appears once nore
that the %&sﬁﬁb‘%‘éé n a%té}%atﬁ@tis %ﬁ&f’i‘&éd Fq%ﬂs?&ﬂb%rm' BpiA®9ResHi | @2 when
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the el ectropi E. This prevents contam nation of the upper S|de
of these buﬁ%%H%$ ﬁﬁ@&ﬁ% Finally, Fig. 7 schematically shows in what
manner an el ectroni c conponent E can be provided with conmpound C with the
aid of an inkjet head 10. The el ectronic conponent thus provided with
conpound can be placed 20 into the nold cavity to have the conpound cure in
the desired final shape there. It will be clear that in an apparatus and
met hod according to the invention, one of the nold parts can nove, a part
which may or nmay not carry the conponent E, while also both parts may be
novable. 25 It will be clear that the invention is not limted to the

exenpl ary enbodi nent descri bed, but that various nodifications are possible
within the franmework of the invention. For instance, provisions can be
present for automatically placing and discharging a conmponent into and from
the nol d hal ves, respectively. 30 Conpound supply provisions other than

t hose shown in the Figures are 06-Feb-2007



8 possible too. An alternative is described for instance in EP-A-0971401,

the content of which is understood to be incorporated herein by reference.
For that matter, the teaching of US-B-6 346 433 is al so under st odt§-Feh-2R07

i ncor por at ed her ei n by reference. 06-Feb-2007 9 Cainms 1. A nethod for
conpletely or partly covering at |east on el ectronic conponent with a
conpound, wherein in a suitable order, follow ng steps are traversed:

a) the at |east one electronic conpound |s pl aced on a nold half; 5 b) the
el ectronic conpound is conpletely or partly covered with the conmpound; c) a
second nmold half which is noveable relative to the first nold half is noved
in the direction of the first nold hal f(laggi@racterized in that 10 d) the

di stance between the two nold halves is continuously regulated and adjusted
during the two nold hal ves being noved towards each ot her and during t he
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compound;
c) a second mold half which is moveable relative to the first mold half
1s moved in the direction of the first mold half;
characterized in that

10 d) the distance between the two mold halves is continuously regulated
and adjusted during the two mold halves being moved towards each other and
during the two mold halves being held in a position when moved towards each
other during the curing of the compound, wherein, in the position when moved
towards each other, the mold halves are held at a small distance from each

15  other, so that in the position when moved towards each other too, a certain
position control range is maintained, so that contact points of electronic
components or the functional area of an electronic component, e.g. the sensor
area of a sensor chip, abuts against one of the mold halves and therefore
remain clear of compound when the compound cures.

20 2. A method according to claim 1, wherein in addition fo the position
control of the mold halves, force feedback control takes place so that the
apparatus can feel whether the moveable mold half has already contacted the
electronic component.

3. A method according to claim 1 or 2, wherein step b) takes place after

25  the mold halves have been brought into the position when moved towards each

other.



control of the nold hal ves, force feedback control takes place so that the
apparatus can feel whether the noveable nold half has already contacted the
el ectroni c component. 3. A nethod according to claim1 or 2, wher dlnFe-280%)
t akes place after 25 the nold hal ves have been brought into the position
when noved towards each other. 06-Feb- 281%7 10 4. A nmethod according to
claim3, wherein the conpound is injecte into the nold cavity. 5. A nethod
according to claim3, wherein the conpound is placed in the nold cavity and

during the gold halﬁ(%e@l%ﬁnag:cgfﬁ’iﬁg th QMRS ﬁrﬁ%?e1ﬂt &' confpo &M@‘&é&d SO as

to be spread in the nold cavit A met hod according to clarm 2,
wher ei n st emtbYhe akedd qavaye before t he nol d hal ves have been brought into

the position when ved tovva%% each_other. 7. A nethod according to claim
6, wherein 2he conpdumrthod ancardineda claim Bnwhereiay thermompumybianaceh i
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an inkjet t 356 56 51thdke dpread PARRYRbIITaRIGEed on  the desired
positions o e el ectronic conponent. 15 9. A nethod according to any one

of the prec%dl ng cléAimethodirecerdi ng tOfCialm lor@, adetebesiopdn takes gllact r oni c
conmponent I eas 10, A thod accor | ai m 9,
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el ectroni ¢ GQMQRe8Eh iRk, Or from the mold cavity, respectively. 20 11. An
apparatus for carrying out the method according to any one of
7. A method according to claim 6, wherein the compound is placed on

10  the electronic component and, together with the component, is placed on the
mold half.

8. A method according to claim 7, wherein the placement of the
compound is effected by an inkjet technique, so that the compound is placed on
the desired positions on the electronic component.

15 9. A method according to any one of the preceding claims, wherein a
film is placed between the electronic component and at least one mold half.

10. A method according to claim 9, wherein the film also serves for
supplying and/or discharging the electronic component into or from the mold
cavity, respectively.

20 11, An apparatus for carrying out the method according to any one of
the preceding claims, wherein the apparatus is provided with a first mold half
and a second mold half, wherein the first mold half is moveable relative to the
second mold half, while means are provided for placing an electronic
component on a mold half for inclusion of the component in a mold cavity

25  defined by the two mold halves, characterized in that the first mold half is
provided with a number of actuators with the aid of which the position of the
first mold half relative to the second mold half is continuously and accurately
regulable, the apparatus being provided with a control for regulating the
positions of said number of actuators, so that the distance between the two

30 mold halves is continuously regulated and adjusted during the two mold



the preceding clains, wherein.the apparatus is provided wwth a first nold
half and a second nold half, wherein the first nold half is noveable
relative to the second nold half, while neans are provided for pl&cFely28¢7
el ectroni c conponent on a nold half for inclusion of the conponent in a nold
cavity 25 defined by the two nold halves,. characterized in that the first
nold half is provided with a nunber of aHuators with the aid of which the
position of the first nold half relative to the second nold half is

continuousl y,and b%@ﬁ%h?&v%'dytoga%ag!eapﬂ,%tgéwgn@aa@fggggfeo o BELIRTAYYesubt h a
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for perfor myhgnathef@hgsofirbeimaek control so that the apparatus can feel
whet her the noveable nold half has already contacted the electronic
componeHt . 12. An apppararatusngecsrdingto daigh dilywierein padditinretonthe conponent
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respectivel fyrce feedback control so that the apparatus can feel whether the moveable
mold half has already contacted the electronic component.
13.  An apparatus according to claim 11 or 12, wherein a component supply
15 and discharge device is provided, which is arranged for placing and removing
an electronic component on or from said mold half, respectively.
14. An apparatus according to any one of claims 11 — 13, wherein a film
supply and discharge device is provided for supplying film to the mold cavity
and discharging film from the mold cavity.
20 156, An apparatus according to claims 13 and 14, wherein the film supply
and discharge device also forms the component supply device.
16. An apparatus according to any one of claims 11 — 15, provided with a
compound supply provision.
17. An apparatus according to claim 16, wherein the compound supply
25  provision is arranged for supplying the compound to the mold cavity when the
mold halves are in the position when moved towards each other.
18. An apparatus according to claim 16, wherein the compound supply
provision is arranged for placing the compound on an electronic component

which is placed on a mold half.



14. An apparatus according to any one of clainms 11 - 13, wherein a film
supply and di scharge device is provided for supplying filmto the nold
cavity and discharging filmfromthe nold cavity. 20 15. An appaﬂE%E§W2007
according to clainms 13 and 14, wherein the filmsupply and discharge device
al so forns the conponent supply device. An apparatus according to any
one of clains 11 - 15, provided with a ¢ ound supply provision. 17. An
apparatus according to claim 16, wherein the conpound supply 25 provision
i s arrangedifor suppl.yi i d
hal ves are }%'the p%?f#ﬁ%%% eg&%@gggﬁ?%gggggﬁgggﬂnggﬁgggc%gﬁaggﬁgg at us
accordi ng t prehsiomiiGrravgrdetfor lhengampouonochdsop phyeleit-onicsiodip drnd prasged
for placing the_conmpound on an el ectronic conponent which is placed on a
nol d hal f. owtsmdtheowld eavity. An apparatus according to claim 16, wherein
t he conpoung,suppl y..plLQVi S| i [ . I Qfr, i.n n

el ectronic g%hponen ngﬁ)g%%?gp%ﬁﬁgﬁﬁg??ﬁggﬁ%ﬁé‘ﬁgv’R§HG§%HR§§C§3§%P§QUS
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conprises an inkjet head and a conpound reservoir connected to the inkjet
head. to the 1nkjet head.



