WO 03/ 096408 PCT/ NLO3/ 00346 Met hod for encapsul ating an el ectronic
conponent using a foil layer ..r.: 1' The invention relates to a nethod for
encapsul WG e3¢9end8 el ectroni c conponent in particular a sPETMIN3®0346r, fi xed
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(partially) encapsulated with encapsulating naterial i.s, taken out of the
moul d. In @rm&go‘hwr event the encapsul ating material adhering to the

moul d, use is nade in particular applications of an additional foil |ayer
for placing in the mould. The encapsulating material is herein carried
bet weelD t h¥hé eidaphusting afietbctrhpicgoopenents,dn paGicPler FIMISPRAUSHEMEACES IS9h. The

encapsul ati ng, mat er j hus repai NS separ at r e en one or
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20 (partiél) encapsulation. The encapsulating material thus remains separated from the

mould.

When one or more housings manufactured from encapsulating material are arranged on
a flat carrier, the encapsulating material can be forced unilaterally against the carrier and

25  the opposite side of the carrier remains free of encapsulating material. In many products
jt is of great importance that this side remote from the encapsulating material remains
free of encapsulating material, among other reasons because of the contact positions
with which it must be possible to later connect the product for electrical conduction.
However, an increasing number of products are being applied wherein the carrier is

30  provided with openings/recesses through which, if specific measures are not taken, the
encapsulating material can get to the side of the carrier which is to be kept clean. The
solutions for preventing this are, among others, to apply the encapsulating material on
one side in the still unopened position of the carrier followed by removal of a material

layer from the carrier {for instance by means of etching) after the encapsulating material



one side in the still unopened position of the carrier followed by renoval
of a material layer fromthe carrier (for instance by neans of etching)
after theWsh®AB&¥ating material WD 03/ 096408 PCT/ NLO3/ 00P4B/NLO3/0336 been
applied. It will be apparent that thi 4 includes additional treatments,
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el ectroni c g awoblen Rerp &1hildng the canseniidootitie (itially) ¥echpeulatedgaoducer
wherein a contact side of the carrier is kept free of. encapsul atin
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sem conductor, fixed on a carrier, conprising the processing steps of. a)
pl aci ndigat Tiwestjec v tHeoprbseheneention istoprovitle anpethbdmidgednsdocancaparating
contact wth the foil layer with the side renote fromthe conponent, and
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char act eri Z&J‘i‘nﬁdcp?l He'%%rrfc? id kehui?‘ﬁ@é of %1{2:(3 $ flatbidl %Q&ﬁﬁ“ﬁ@ GlaRhYE, t he

adhesi on of ayer IS 1 Ncrease at It eres to the
carrier. The term' treatrrent is here understood to rrean a treat nent or

process whigh is tp a r or lesser e t tead of a
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been acquired in practice. The speci al feature of the |nvent|on IS now
that the prsgsrafi &plafing hidedsdphe toildayarfiin eanwddl b placingtihe carhier dcontsct | ayer
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process which is to a greater or lesser extent physical. Instead of a complex pre-
treatment of the carrier, a foil layer is naw simply placed in the mould. This is a simple
operation in which much ex'pcrience has already been acquired in practice. The special _
feature of the invention is now that the properties of the foil are influenced such that the
25  foil layer adheres to a greater or lesser degree to the side of the carrier remote from the
side to which the encapsulating material must be applied. Instead of a complex pre-
treatment or post-treatment of the carrier to prevent this being permeable to
encapsulating material, use is simply made according to the invention of the existing
technology of placing 2 foil layer in the mould. The foil layer preferably undergoes the
30 adhesion-increasing treatment before the carrier is brought into contact with the foil
layer. Here too the word “treatment” is understood to mean 2 treatment or process
which the carrier undergoes that is to a greater or lesser extent physical. When the foil
layer and carrier are brought into mutual contact, the correct force can thus be exerted

immediately to realize the desired connection. The number of processing steps hereby



30 adhesion increasing treatnment before the carrier is brought into contact
with the foil layer. Here too the word "treatnent” is understood to nean a
t r eat menW@M36#Bess which the carrier undergoes that i sPERUNEOS04G er or
| esser extent physical. Wien the foil3 layer and carrier are brought into
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03/ 096408 McEAd Mhd/adRddeh ofhe foiltiefore it isintaslucéthingo dogbud isdielpthart y of the
carrier, it may. be desirable to a)ready.. i ncrease the adhgsitof0of the foil
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possi bl e, wWhaRaP&fdd ﬁn&&ng'tﬁénqa&af&@ytﬂe%hbﬁmpbm@ fbin gt sFikthenmdré he
carrier in nutual contact and only then to increase the adhesion of the
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can for instance conprise a tenperature increase of the foil, optionally
conbined wi th burning of the foil, for instance by neams of corona, 10
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reduci ng adhesjon can for instance conprise a tenperature decrease of the
foil. Wthchemi¢ahireatweiquent treatment the foil can be rel eased nore
readily fromthe 25 carrier and there is |ess chance of foil residue being
| eft behind on the carrier. For a sinple supply of the foil, it can be
unwound f r @agrefedréd applichtimmofithe mathotitiufylil urtdergoes asebse@uarh traatmephdrcan be

I rtial n over fromth .Lor ar h .
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adhesion of the foil layer is decreased such that it adheres less to the carrier than during
encapsﬁlation of the electronic component with encapsulating material. Such a

treatment for reducing adhesion can for instance comprise a temperature decrease of the -
foil. With such a subsequent treatment the foil can be released more readily from the

25  carrier and there is less chance of foil residue being left behind on the carrier.

For a simple supply of the foil, it can be unwound from a roll and then moved through
the mould. Such a method can be at least partially taken over from the prior art method
for processing of foil. In another advantageous application of the method according to

30 the invention, the foil can be used a number of times; a foil which has been used once
does not have to be discarded but can be reused. This has the advantage, among others,
that the costs of using the foil can be reduced and that the method has less of an

environmental impact.



for processing of foil. In another advantageous application of the nethod
according to 30 the invention, the foil can be used a nunber of tines; a
foil whi chWO4¥0%648n used once does not have to be di scar deci/Le3/oa4E be
reused. This has the advantage, anong thers, that the costs of using the
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assenbl ed carriers @1;] for instance, a conbt at.i on of cerb?rn'ﬁc and netal,
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t hereon an adhesive |ayer which can be activated. The adhesive | ayer which

can be actiyated can for instance.co Lse,a 1her l.ast i astic, while
the carrier ﬁgyévpng%alégﬁgqsg 58 OI?B%ﬁg’ny“&)‘Heé 4 ‘{}?gqqeairg&g‘?éo possi bl e
for thejgar chfthctb@Rrin gt BRIk TomPhised aaéa&ﬁ&-layé%aviﬁg@frbﬁgedczﬁérb&nam s that
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foil is reupapdreCod\éyRN}, HASal4s pbeshik Fr chewArieiasdt 10 bbmist@dplastirggti ce with
an adhesi ve layer of pol ypropylene/polyethyl ene which can_be activated and
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can be activated and which has a melting range at about 140°C. 1t is of course necessary

20  to opt for an adhesive layer that can be activated which is inert to many substances.

The invention will be further elucidated with reference to the non-limitative
embodiments shown in the rfollowing figures. Herein:
figure 1A shows a schematic side view of a carrier provided with an electronic

25 component, in which carrier there are qpenings,
figure 1B shows a schematic side view of the carrier of figure 1A, now however after an
adhesive foil has been arranged on the side remote from the electronic component so as
to thus close the openings in the carrier,
figure 1C shows a schematic side view of the carrier of figures 1A and 1B, now

30 however after an encapsulation has been arranged round the electronic component,
figure 1D shows a schematic side view of the carrier of figures 1A, 1B and 1C, now

" however after the foil has been removed from the carrier, and



adhesive foil has been arranged on the side renote fromthe electronic
conponent so as to thus close the openings in the carrier, figure 1C shows
a schemawiO3®peles vi ew of the carrier of figures | A and 1BCTMNIWIBGBHHOWeVeEr
after an encapsul ati on has been arrafged round the el ectroni c conponent,

figure 1D ghows sﬂm?%g'@&iﬁ 'gﬁ? ﬁeﬁ?%fvd RMAoubREd Bﬁgﬁ%iﬁfna&fﬁﬁi b Srdrie 1B and

1C, now h ver after t as been renove raomthe carfier, and WO
03/ 096408 B BuNhg 31 A03athagebud érpbudim@ntsiadant of tecinetad accordipgtothea rout e
followed by a foil material coming. froma roll during an adv¥ant ageous
embodi nent!MVEfi%8nt of the nethod according to the invention. 5 Figure 1A
shows a carrier 1 in which through-openings 2 are present. Placed on
carrier 1 is an electronic conponent 3 which connects to specific parts of
carri e 1 Figureelahshows a ceonerelcini wigchwhreughdoperings 2 2Es prassnd. Rlaeed an qagiier | ayer

5 is arranged against carrier uch that the.openi . ah
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| ater fgecomeoillldykt § ehd cofied MRESE ke allldhe sk uf @ fr4dtioh offfercapsulingl Wi t h
foil layer 5 aftér an encapsul ation 6 has _been _arranged_  around el ectronic
conmponent ®atetipl o herapahiedlater passing besweanfoil daxer 8 and eyren Ly Wherrely the side

encapsul at i naterial ffor, | . ' r
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I's only possible once the encapsulation 6 is 20 substantially cured. It is
of great inportance that foil layer 5 is renoved such that the free side
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repres d accordrng to the present invention. Foil
mat eri al  8adoand Blsotitic tompoent B) Thid encapsulationdiisiconstactedrfthmg ligoidar r ow P1.

25 Foil material 8 then undergoes a schematically shown trea t 9 (for
i nst ance ae@@_Pﬂ-H%P“& m@tﬁﬂﬁ]e(fﬂf,mﬁm}ﬂa&g%ﬁﬂr%%h ﬂ&’ﬁ?"}/“gﬂﬁy B fﬁ%%&sﬁg@gt ment
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on one side. ectroni c conponients 10 are . .
carrier. It will be apparent that this removal is only possible once the encapsulation 6 is
20  substantially cured. It is of great importance that foil layer 5 is removed such that the

free side of carrier 1 is clean after the removal.

Figure 2 shows a schematic r'epresentation of the method according to the present
invention. Foil material 8 is unwound from a roll 7 in a direction according to atrow P1.
25  Foil material 8 then undergoes a schematically shown treatment 9 (for instance a corona
treatment, a plasma treatment and/or a heat treatment and/or a chemical treatment)
whereby the adhesion is increased, at least on one side. Electronic components 10 are
then brought into contact with the activated foil material 8. After passing through an
encapsulating device 11 the adhesion of the foil material 8 can be reduced once again
30 during a treatment 12 (optional). An encapsulated electronic component 13 can hereby
be released relatively easily from the deactivated foil material 8. The remaining
deactivated foil material 8 is wound onto a roll 14. Depending on the situation
conditions it is possible to envisage a roil 14 with already used foil material being

‘utilized again during the present method.



t hen brought into contact with the activated foil material 8. After passing
t hrough an encapsul ati ng device 11 the adhesion of the foil material 8 can
be reduced®0ngesagpai n 30 during a treatnment 12 (optional).pr&ryNesgapsul at ed
el ectroni c conponent 13 can hereby besreleased relatively easily fromthe
deactlvated =1(}il material 8. The remaining deactivated foil material 8 is
wound onto g 14. Depending on the situation condltlons-»#t I s possible
to envisage a roll 14 with already used foil material .being utilized again
during the i)r esent nmethod. WD 03/ 096408 PCTI NLO3/ 00346 6 O«"ai'ﬁs 1. Method
for encapsulati nileshpddorenqaprlatingmsleriionic qompenent, Mpagicwlar Aseni conduct or
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foil |ayer Lr,}f‘eij gggd such that it adheres to the carrier. 2. Met hod as
clainmed in b(fm# & ﬁﬁaract erized in that the foil |ayer undergoes the
adhesi on-i ncreasc)@chpmkttimgnhe tledtaome: ¢dmepanant with eh@pmﬂmilwmaﬁeﬁalo cont act
with the foil a hod as clainmed in clai
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treat meqy bﬁﬁﬂayeﬁlbﬁwwséa 413% Bhat ;tsadnélegﬁﬂmeeaﬁﬁ? moul d. 4. Method as
clainmed 1n any Of foregol ng clainms, characterized in that the 20
adhesi on-increasing treatnent conprises a terrperature I ncrease of the foil.

5. Met hod a cIa f the fore acterj zed [,n that
The adnest on.i nbiatid & Hhedin in LoaRRlealed it it e ST LAE Fik ot b
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i n any of the foregoing c¢lains, characterized inthat after the

adhesi on-i ntyemsi ng treatnment is perfornmed the foil adheres particularly to
a cont ag

3. Method as claimed in claim 1 or 2, characterized in that the foil layer undergoes

the adhesion-increasing treatment before the foil layer is placed in the mould.

4, Method as claimed in any of the foregoing claims, characterized in that the

20 adhesion-increasing treatment comprises a temperature increase of the foil.

5. Method as claimed in any of the foregoing claims, characterized in that the
adhesion-increasing treatment comprises burning of the foil, for instance by a corona

treatmnent or plasma treatment.

25
6. Method as claimed in any of the foregoing claims, characterized in that after
the adhesion-increasing treatment is performed the foil adheres particularly to a contact
surface of the carrier consisting at least substantially of copper.

30 7. Method as claimed in any of the foregoing claims, characterized in that the foil

undergoes a'subsequent treatment after encapsulation of the electronic component with
encapsulating material, whereby the adhesion of the foil layer is decreased such that it
- -~adheres less to the carrier than during encapsulation of the electronic component with

'né&psulatin g material.




surface of the carrier consisting at |east substantially of copper. 30 7.
Met hod as clainmed in any of the foregoing clainms, characterized in that the
foil undwogwessm subsequent treatnent after encapsul ati ogrciiLdsR346

el ectroni c conponent with encapsul atang material, whereby the adhesion of
the foil layer is decreased such that it .-adheres less to the carrier
than during encapsul ati on of the electronic conponent--w t h- -

,encapsul ating material. WO 03/096408 PCT/NL0O3/00346....7.8. Met hod as

claimed in claim7, characterized in that the treatnent of ?e@lﬁci ng
adhesi on céapri Jdethad aeplgunest in claimds chasasteried imhat the(treanant fovredening s

clainmed in . “}g-f i | ai terized in that the foil is

unwound fr(?ﬁqﬂéé'u%]:ﬁ n%%ﬁ%%%ﬁ%%&‘%ﬁ@%@ nmoul d.- 10. Met hod as cl ai ned

in any 6f the foregoing clains, characterized in that the foil 10 is used

a nunber of tinmes. 11. Foil for apgl@lyi ng the nethod as clajned in anil of
¢ r

the foregoithg cIMethed as elaipedinany sbticforegoing clajas, chpmcienrgsh indhat the taik r i er

| ayer havi i ich:can be activated. 15
12. Foil agggﬁ‘g{;rre &Htagﬁg?%&ﬁ?ngﬁg?g%?%égéﬁ{'}}lﬂtﬁhatﬁg he adhesive |ayer
whi ch can be activated conprises a thernoplastic plastic. 13. Foil as
clainmed in %I ai r&% Br 12, ch_aractgri zfed in that the carrier |ayer consists
20 of paperl0- 14 Meigpd apclaymed inggy phthefoeaeing Flagps, charegirzedtindhatibefath t hat
the canpi eng ;@48 n bBlighes Of plastic. 25 15. Foil as claimed in claim11l
or 12, characterized I1n that the carrier |ayer consists of a non-ferrous
metal. 16. Foil as clainmed in any of the clains 11-15, characterized in

that the faqil i | e.
a 9 ol for ggptiyi%g the method as claimed in any of the foregoing claims,
characterized in that the foil comprises a carrier layer having arranged thereon an

adhesive layer which can be activated.

15
12.  Foil as claimed in claim 11, characterized in that the adhesive layer which can
be activated comprises a thermoplastic plastic.
13.  Foil as claimed in claim 11 or 12, characterized in that the carrier layer consists
20  of paper. |

14.  TFoil as claimed in claim 11 or 12, characterized in that the carrier layer consists

of plastic.

25 15. Foil as claimed in claim 11 or 12, characterized in that the carrier layer consists

of a non-ferrous metal.

16.  Foil as claimed in any of the claims 11-15, characterized in that the foil is

reusable,



