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moved apart and the encapsulated component can be taken out.

The present invention has for its object to improve the quality of encapsulation of
electronic component while retaining the advantages of the prior art.

30
The invention provides for this purpose a method of the type stated in the preamble,
characterized in that during feeding of liquid encapsulating material to the mould cavity
the part of the mould cavity not yet filled with encapsulating material is filled with a
fluid under overpressure. In a preferred application of the method the fluid pressure is

35 realized by a gas, but it is also possible to employ a liquid for this purpose. The fluid
pressure can be applied such that it exerts only unilateral pressure on a carrier to which
the electronic component for encapsulating is fixed. A pressure difference will thus be
created over the carrier whereby the carrier is urged against a part of the cavity. This
contributes toward an improved positioning of the electronic component in the cavity.

40  Animproved positioning will result in an improved encapsulating result, owing to inter
alia a smaller chance of damage to wires (wire jump), less chance of leakage of
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25  temperature of the encapsulating material, the thickness of the carrier, the carrier
material, the size of the mould cavity and the component for encapsulating.

The fluid pressure can be applied by means of compressed air. This is a simple and thus
inexpensive manner of creating the desired pressure. Another possibility is for the fluid

30  pressure to be applied by means of an inert gas, such as for instance nitrogen. This gas
can for instance be drawn off via a valve from a gas buffer such as a gas bottle. The
advantage of using an inert gas is that the gas will not have any adverse effect on the
component for encapsulating.

35  The fluid pressure can be applied by at least one venting opening for excess gas
connecting onto the mould cavity. Such a venting is already present in most existing
moulds, so that these require little or no modification to apply the method according to
the invention.

40 In addition to applying overpressure in the mould cavity, it is also possible to
simultaneously create an underpressure locally on a side of the carrier remote from the
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chance of contamination of the fluid feed in particular is hereby also reduced.
25
In order to generate the gas pressure the fluid feed connects onto means for ggnerating
an overpressure, such as a pump or pressurized gas container. When the fluid feed is
also employed to allow fluid to escape from the cavity, it is recommended that the fluid
feed also connects onto means for generating an underpressure. For a good positioning
30 ofacarrier in a cavity, this latter will be provided with a receiving space for a carrier.
Use of the method according to the invention is found to be particularly advantageous
when recesses for the purpose of forming encapsulating parts are located on either side
of the receiving space for the carrier. Such a carrier with an encapsulation to be formed
on two sides is very difficult to position in a cavity, even when it is positioned on one
35  side with an underpressure (over a part of the surface in respect of the creating of
encapsulating parts on two sides). Such components in particular can advantageously be
positioned more accurately by the unilaterally applied overpressure of a fluid. To
maintain the generated fluid pressure it may be desirable for the mould cavity to be
provided with a medium-tight sealing edge.
40
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25  tolerance in dimensional variations in the carriers for processing is much greater as a
result of this method than in the case of a rigid mechanical clamping of the carriers for

processing.

Linked to the latter described method, the invention also provides a device for

30  encapsulating electronic components, in particular semiconductors, comprising: two
mould halves displaceable relative to each other for receiving a component for
encapsulating, which mould halves are provided with at least one mould cavity, and a
transfer mechanism for feeding a liquid encapsulating material under overpressure to
the mould cavity by means of a feed for encapsulating material, with the feature that at a

35  distance from the feed for encapsulating material at least one fluid feed connects onto
the displaceable mould halves for positioning the component for encapsulating by
means of fluid pressure. The mould cavity is preferably arranged at least substantially in
one of the mould halves, and the fluid feed connects onto the mould half connecting to
the mould half in which the cavity is arranged. For a good operation the fluid feed

40  connects onto means for generating an overpressure, or the fluid feed connects onto
means for generating an underpressure. The mould cavity can be provided with a
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25  located on the upper 51de in figure 2 is not yet fully formed; an upper cavity 15 is still
partially gas-filled. The gas-filled part of upper cavity 15 is connected by means of a
venting 16 to a gas feed 17. The gas feed for creating an overpressure in the gas-filled
part of upper cavity 15 is indicated symbolically by means of an arrow P1. The
overpressure in the gas-filled part of upper cavity 15 is indicated symbolically by
30 arrows P2. Itis noted that during feed of encapsulating material the gas feed 17 can
also be used to discharge gas so that the arrow P1 can be in a direction opposed to the
flow direction of the gas in the gas feed at the moment of encapsulation shown in the
figure. The overpressure in the gas-filled part of upper cavity 15 ensures inter alia that
carrier 8 is urged against the lower mould part 7, thereby increasing the reliability of the

35 encapsulating process.

For further accurate positioning of carrier 8, the lower mould part 7 is also provided
with an underpressure system 16 with suction lines 17, whereby an underpressure is
created as according to arrows P3. Particularly the carrier 8 with a central opening

40  enables positioning of carrier 8 in the desired manner using only the underpressure
system 16. Particularly in the case of carriers 8 of the type as shown in this figure it is
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drawback ohdyantageowto applysmsaveqirésoireias asdooding konthelpreseht iguersion@athd gas- 3 can
be 15 posi ?ﬁl?@ﬁ%ﬁf‘%be&@%‘it jcontact wire 5 with which the electronic
conponent ST connecte onductively to carrier 3 cones into contact with
moul d part 1. Proper functioning of electronic conmponent 4 can thus be

di sturbed after arranging of an encapsulation. 20 Figure 2 shows two nould
parts 6,7 between which is placed a carrier 8 with an el ectronic conmponent
9. Carrier 8 is provided with a central recess through which contact wres
10 of component 9 are fed to the opposite side of carrier 8. Encapsul ating
parts 11,12 are produced on two sides of carrier 8. Liquid encapsulating
material is supplied for this purpose through a runner 13 and a gate 14.
The encapsul ating part 11 25 | ocated on the upper side in figure 2 is not
yet fully fornmed; an upper cavity 15 is still partially gas-filled. The
gas-filled part of upper cavity 15 is connected by neans of a venting 16
to a gas feed 17. The gas feed for creating an overpressure in the
gas-filled part of upper cavity 15 is indicated synbolically by neans of
an arrow P 1. The overpressure in the gas-filled part of upper cavity 15 is
i ndi cated synbolically by 30 arrows P2. It is noted that during feed of
encapsul ating nmaterial the gas feed 17 can also be used to di scharge gas
so that the arrow P 1 can be in a direction opposed to the flow direction
of the gas in the gas feed at the nonent of encapsul ation shown in the
figure. The overpressure in the gas-filled part of upper cavity 15 ensures
inter alia that carrier 8 is urged against the |ower nould part 7, thereby
increasing the reliability of the 35 encapsul ating process. For further
accurate positioning of carrier 8 the lower nould part 7 is also provided
Wi th an underpressure system 16 with suction lines 17, whereby an
underpressure is created as according to arrows P3. Particularly the
carrier 8 with a central opening 40 enabl es positioning of carrier 8 in the
desired manner using only the underpressure system 16. Particularly in the
case of carriers 8 of the type as shown in this figure it is 5 WO

03/ 049177 PCT/ NL0O2/ 00797 advantageous to apply an overpressure as
according to the present invention in the gas- filled part of upper cavity
15.



6 WO 03/049177 PCT/ NLO2/00797 ddainms 1. Method for encapsul ating

el ectroni c conponents (4, 9), in particular sem conductors, by receiving a
conmponentwbDas/oencapsul ating (4, 9) fixed on a carrier (3, PCI/N2beE™Neen two
nmoul d halves (1, 6, 7) displaceable relative to each other and feeding a

| i quid encapsul ating material under overpressure by nmeans of a transfer
mechani sm tQlain®d | east one nould cavity (2, 15) arranged for this purpose,
characterized in that during feeding of liquid encapsulating material to

the nould cavit the part, of the nmould c 5) not yet
filled witH- encﬁé%tfwdaf rﬁgcaﬁévléf F&Ple?tgom%@f?ﬁ’qnlegﬁ( Q)hmé’aftll‘i‘:‘i}adi under

over pr essursémicdndidisbasl Reeioingiameehponert far encdpsutdting §¢,t% fixeé dn acatriea(3,t he
fluid ugder B, 59{1 %(?H‘fo%ld l'lafglvc% (ga§ 7%&'@})1% Wﬁagﬂ g% Elchio 'ﬂf?eﬂahd‘fe%hﬁ’x‘ gR 1 or

2, charact e Ize ce ween rgoul d cavity
(2, 15) andiauKeencensyltiagmateal éﬁ@%ﬁﬁﬂp’éﬁ‘tsf' § Oy Aneags o atrawﬁfﬁaﬁ US| ed i n
claim 3, chaleasttoae nradd cavntyl‘(alli)heaﬁgedlfdrthmrpmer pressure is situated
bet ween the &%Xﬂeﬁi’ed(lﬁ’ Qt%lmﬂé' off‘ﬂh{lldle%¥ﬁfsula%9 h té\[ﬁa? ﬂpﬁlle%u@d alvigd in

any of the ore 0|n rrze | ul. ressure in
the nould é&i%» e(pzmq F@%thémé mﬂyerﬁlﬁ(gwetawwsvlé“n& tepighis

conpl et1él y filled Withch fMidlundacayespresstiteng material . 25 6. Method as clainmed in
any of the foregoing clains, characterized in that the fluid pressure

anounts to at | eas 5X105 Pa, . pref abI 105Pa. 7. Method as
cl ai med inZany E“Péa?r e ‘HQlat’:'Pdr raq %%eéélﬂ gjaf &\ng‘(’il lﬂcf?éf’v‘irﬂ?s?‘irﬁi d
pressure iSsapg.i ed by neans of corrpressed air. 30 8. Method as clained in
any of the clainms 1-6, characterized in that the fluid pressure is applied

by neans of, an inert gas.. 9. Mthod a ai med i.n f.. 1 he .foregoi ng

cl ai ms,1°char act é\ﬂ?tg%lg? ?S]a‘t"i‘Fé?tmtcff‘é“ﬂl%i dgha’E%Ct?W@Q%a}@%‘gm %‘Bﬁ?ri 1&8{363‘9 | east
one vent i ngevpenitingmodid)caf ity (216 pasl thasornponeat fdregeapstleting (e Yhoul d cavi ty
(2, 15). 10. Method as cl ai ned in any of the foregoing claims

characterlzedlnt a re is.also .crea aII in the
moul d cavi tdy gﬁ?é %aalr%fi%d aactgrzed an {lﬁgﬁ@(fﬁb ressure
encapsul at |mgtt(a4=d @)wesnehe caiy (QyEY) [anéﬁslfpé laysr.cr eat ed.
20
5. Method as claimed in any of the foregoing claims, characterized in that the fluid

pressure in the mould cavity (2, 15) is maintained until the cavity (2, 15) is completely
filled with encapsulating material.

25 6. Method as claimed in any of the foregoing claims, characterized in that the fluid
pressure amounts to at least 1.5X10° Pa, preferably at least 5X10°Pa.

7. Method as claimed in any of the foregoing claims, characterized in that the fluid
pressure is applied by means of compressed air.

30
8. Method as claimed in any of the claims 1-6, characterized in that the fluid

pressure is applied by means of an inert gas.

9. Method as claimed in any of the foregoing claims, characterized in that the fluid
35  pressure is applied by at least one venting opening (16) for excess gas connecting onto
the mould cavity (2, 15).

10.  Method as claimed in any of the foregoing claims, characterized in that an
underpressure is also created locally in the mould cavity (2, 15) on a side remote from
40  the component for encapsulating (4, 9) where the overpressure is created.



7 WD 03/049177 PCT/ NLO2/ 00797 11. Device for encapsulating electronic
conponents (4, 9), in particular sem conductors, conprising: - tw nould
hal ves ( Iwo083/0#17di spl aceabl e rel ative to each other for PeTaNYROGIA
conponent for encapsulating (4, 9), which nould halves are provided with at
| east one 5 nould cavity (2, 15), and - a transfer mechanismfor feeding a
l'iquid encapsul devivg fomtrenpailatingatacironie cpmpesants(4 8), in partivelat d cavity (2,

15), char agdigihgfiftdrd ctoF}ﬁ)tns ghof l Ui d feed (16) connects onto the nould cavity
(2, 15) for recelfi\f qgfﬁ 7§ gaagsbﬁnje iﬁ&’tg rlal 10 12. Device as
cl ai med i n- EYamepidiha o A C e Iolﬁl?etﬁ TorJSEe1Y I8 connect s
onto the ¢ amnpgnemfor bﬁ;capsnlatlhg % |9deNlrnehrmDaldfhabms arggarpeided Aithfapdeast one
encapsul at k 8 . Device as clainmed in claim1l or 12,

that, tnhe

characteriz cav t rovided ai a
di stance fr Bﬁﬁa{l# ‘F‘Fﬁha&‘%g% "ﬁd g‘EdaP%a%tfn%ﬂ@teUglﬂ BOV%Hgﬁﬁ“ﬁ"g%Or or
fluid. 14. teewowd cawity(2ailbpd in any of the clains 11-13, characterized in

that the fkhﬁ&a&&&ﬁ mﬁﬂa@)a fﬁf?m%akﬁs Qemcwthf&ﬁomw@azngsmr
over pressure. Devi clile1 ai.ned in any of the clains 11-

characteri Eeé?ﬂ“’?rfglt‘%@e?ws F‘ﬂ‘i‘gjmf”ﬁé‘ﬁl (16) connects onto means for

generaidng an underpressure. 16. Device as clained in any of the clains

11-15, chapact eﬁez’fac@ ak Blaihad i é]ﬁnf:ﬁlv IchatadtérizeddR tHaP the fFui T (A6 coMnbdts @
receiving s for t pur pose

of forning gﬁqégﬁgziﬂ“é(a(?ngg)p?é’rtﬁg @ﬁiﬁ ‘?tﬁgrﬁfl’e%gagﬁflg@tfﬁgfe%ncg?%‘éa%‘g "qu%r iBlacei vi ng

space. for the carrier (3, 8). 17. Device as clained in any of the clains
11-16, Charl@‘CteUeZ'I%g ak Blaified 11'Ichﬁn{7plu$xdl2 SRarkAMided 1ﬁghatﬂ}@mb§ldlééﬂw @ed with

ommonti + 180 b5 Pro oSl SR ARG ReRTERA) B LR Bt S rponen

for encapsupanmmg)r(ﬂcu,ld 9) fixed on a carrier (3, 8) between two nould
hal ves (1, 6, 7) displaceable relative to each other and feeding a quui d

encapsul at i terial nde over ressure by ns of I ni sm
Co 58"t Iast DsnseAs ek vy FUeGERR 111 Ba o Ghedt h AR TRl Tel

char act er i £k Cpmwmnt@umngfoﬂgemhrﬁglg@ dverpugsgugncapsul atl ng material to
the noghd cavity

15.  Device as claimed in any of the claims 11-14, characterized in that the fluid feed
(16) connects onto means for generating an underpressure.

16.  Device as claimed in any of the claims 11-15, characterized in that the cavity (2,

25 15)is provided with a receiving space for a carrier (3, 8) and recesses (2, 15) for the
purpose of forming encapsulating parts (11) located on either side of the receiving space
for the carrier (3, 8).

17. Device as claimed in any of the claims 11-16, characterized in that the mould
30  cavity (2, 15) is provided with a medium-tight sealing edge.

18.  Method for encapsulating electronic components (4, 9), in particular

semiconductors, by receiving a component for encapsulating (4, 9) fixed on a carrier (3,

8) between two mould halves (1, 6, 7) displaceable relative to each other and feeding a

liquid encapsulating material under overpressure by means of a transfer mechanism to
35 atleast one mould cavity (2, 15) arranged for this purpose,

characterized in that during feeding of liquid encapsulating material to the mould cavity

(2, 15) a fluid pressure is exerted on the carrier (3, 8) on the side of the carrier (3, 8)

remote from the cavity (2, 15).

40 19 Method as claimed in claim 18, characterized in that the fluid under
overpressure is a gas.



(2, 15) a fluid pressure is exerted on the carrier (3, 8) on the side of
the carrier (3, 8 renote fromthe cavity (2, 15). 40 19. Method as

cl ai mred iwoaBAgm18, characterized in that the fluid undePCTONI®2PORESUre S
a gas. 8 WD 03/049177 PCT/ NLO2/ 00797 20. Method as clained in claim18 or
19, characterized in that the fluid pressure is adjusted in relation to
the pressure on the liquid encapsul ating material. 5 21. Device for

encapsul at ihjg e'm&hwgml ergmgem Sharakferal I 64 ﬂuﬁieﬂ?&s%%qyﬁors
e

conprising: .- two d | aceabl e rel ative to each
ot her for raék‘,‘éﬁegllrr‘\& gjrondp efQS‘rth%ﬁ%l‘él PHB“% K‘ateé‘)a whi ch noul d

hal ves are provided with at | east one m)ul d cavity (2, 15), and 10 - a

transfes mghanisidan: & gﬁgu%n ele‘(cﬂHx'ugcsﬂ%aﬁe?Hi@it bigh PRigtIhAl under

over pressure to cavi y meah$ Of a feed (14) for
encapsul at |S?f§1°Hﬁ‘f“é"rt‘?ré>lc°mp6‘ﬁ5’|gact erized in that at a distance fromthe feed
(14) for entapsdukt haigesr(ﬂu@ﬁ)diSpmt:edbmmtwom@eddhmthtrffeadce(lmg aconnects onto

the displ afes&kagﬁem egczi}ﬁhMﬁlsg g@ v@ucﬂﬂmhmrham%la}é }%mgd withert casRpRent for

encapsul at i n(gﬁl 13(/ | urd pressure. . Device as clained
in clai m2MBHd AVityRalAcAWr i zed in that the rmuld caV|ty(2 15) is
arrangeéd at altmasfer madmnasm foalf¢edinigmn loqed efcaphdatimgrndtetiall wndsr ¢verpréssu®)to and

the f ! u' d ﬁeelﬁ l(ijc@utf ysmgms(?)ftah?edr@u ﬂ)rf&ﬁézfpsﬁlltmésma@laponneCt' ng to

t he s arr an 23.
Devi ce as &hayp HZ‘idn‘n ab‘? d‘tsﬁécec’]h%‘?’gg %6 é% éﬁ%&ﬁ%‘@r‘i"ﬁé’ﬁiﬁt?r taﬂfﬁ?S%t he
fluid feedoné flid ﬁeomfﬂé()bsrmnﬂscmnmhnélsphpeagmmnatdl hadyeal.dv &) for pesitioming 24.

Device as ehaldishnkft BP¥n@bsulidiBigth 20) By Mdmd3f nalPgaghRr i zed in that the
fluid fged 25 ('16) connects ongo nmeans for generating an underpressure.

25. De¥Pce as claimed in any of the clains 20-24, characterized in that the
moul d cavi2ly ( Device)asickipedini ol 20 art? lacharaseniedgn $pathe hould gaityr @i er (3,

8)1161“;1 [ecqss ﬁ%n@agedlaﬁ)leasg é%l'bstraﬁ't@dlf?/llﬁ BAS Bf e nfx&ﬂdfhﬁ'lgese(f’lc amumtthe QupBrts
3(3) ) 9 ocat % edo(r1]6)eéonnects onto the moullzﬂaﬁ"czl 6e i Icgrlnpe tlng e moul& ha?f (Cla% r,})er (3,
which the cavity (2, 15) is arranged.

20
23. Device as claimed in any of the claims 20-22, characterized in that the fluid feed

(16) connects onto means for generating an overpressure.

24.  Device as claimed in any of the claims 20-23, characterized in that the fluid feed
25  (16) connects onto means for generating an underpressure.

25.  Device as claimed in any of the claims 20-24, characterized in that the mould
cavity (2, 15) is provided with a receiving space for a carrier (3, 8) and recesses (2, 15)
for the purpose of forming encapsulating parts (11) located on either side of the

30 receiving space for the carrier (3, 8).



