WO 2010/ 059042PCT/ NL2009/ 050687 1 Device and nethod for at |east partially
encapsul ating a closed flat carrier with el ectronic conponents The present

i nvent i onwoebatisoseo a device for at |east partially eneapsulediosgsa cl osed
flat 5 carrier with electronic conponents, conprising a first nould part
with a first cavity, which first cavity is adapted to connect to a first
side of the carrier and to arrange a |ayer of encapsul ati ng naterial on
this first Devige agd mefhod for atdeast pagtiglly encapsulatinga closegy labcapgicy with

subst ant i alje¥trohRicomfidich@l Part carrying electronic 10circuits. The

el ectroni c conponents, nore particularly integrated electrically conductive
connections, can be arranged here on the carrier as well as at |east
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result in considerable problens in the furth rocessi ng of the carriers
because of Cﬁ%@r-%&ﬁfﬁééﬁ' ﬁyllbe}m&yaﬁé{@él&%ém&@fﬁft Tt g s s ot her .
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may be formed particularly, though not exclusively, by semiconductor material.

It is known to provide such carriers on one side with segments of encapsulating material
20  or a layer of encapsulating material with which the electronic circuits connected to the
carrier are protected. Such carriers usually have considerable dimensions, up to several
tens of centimetres. Experience has shown that the carriers can warp as a result of the
encapsulating material being arranged. This can result in considerable problems in the
further processing of the carriers because of the connections being placed extremely

25  close to each other.

The present invention has for its object to provide a method and a device wherein such

problems are avoided.

30  This object is achieved with a device of the type stated in the preamble, wherein the
encapsulating device is provided with a second mould cavity which is adapted to
connect to the carrier on the second side of the carrier and to arrange a layer of

encapsulating material on this second side of the carrier.



2 This object is |likew se achieved by a nethod for at |east partially
encapsul ating a closed flat carrier with electronic conponents, conprising
of pl aci ngot2om/wbmsed flat carrier on a first noul d par pcTaNieb®@BENG7t he
closed flat carrier with electronic cenponents in the nould on opposite

si des between the first and a second nould part and arranging a | ayer 5of
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substantially flat, 15 closed carrier with electronic conponents which is
provi ded on at | east one side with a |ayer of encapsulating naterial, this
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in sem conductor’ wafers are recently af'rea y belrng enc psufated on one side
at the stagsynhetrie cohgetio st ductanricriatiErbus tisb Ithat dionisy@nef thh eheicr dbe

i ndi vi dual 25cirgﬁLt a&g tgen separated from each other by saw ng or
cutting of NPHEVEH %gﬂﬁ"ﬁﬁ -wafer, after which further processing foll ows.
Probl ens with warping al so occur in one-sided covering of these

sem conductor wafers, which makes further processing thereof nmore difficult
or even i njbssibdfssucThdsecppoiyipdinaticar & savioa dethddyreaybts iy b gbstdngiakig dstir es

accordipg tp the present, invention. Dependin ar t on the furthe
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preferred &ysoel ensapsulatingwpaierial eWarpereg ofothe gahichiststaby drewshteden affickat carri er

is formed %xm%mseniconductor waf er. For the advantages of this nethod
reference i's nade to the above descri bed advantages of the device according

to the invention. 5 The first and the second nould cavity are preferably
adapted to arrange on_both sides of the carrier a |layer of encapsul ating
mat eri &9 diAsepidHigted foviercicred gmopdiment thecdeviapds pdanicdde apreecaleyeed i s here
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phrase "over surtace oes not preclude openings being present in
t he represent an extremely important field of application of the invention; electronic circuits

initially formed in semiconductor wafers are recently already being encapsulated on one
side at the stage where the semiconductor wafer still forms one whole. The individual
25  circuits are then separated from each other by sawing or cutting of the semiconductor
walfer, after which further processing follows. Problems with warping also occur in one-
sided covering of these semiconductor wafers, which makes further processing thereof
more difficult or even impossible. These problems are avoided by applying the
measures according to the present invention. Depending partly on the further production
30 process, the further treatment of the semiconductor wafers and the resulting products is

also simplified because they have already been encapsulated on both sides.



10l ayers, for instance for passage of contact parts, but that the arranged
| ayers each consist of a single part so that they can be reached from a
singl e ruwoenicmsmaecting to the relevant noul d cavity; the/Nay®rsoao not
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mat erial 20is arranged distributed over the whole surface on both sides of
the carrier, and to a thus obtained carrier. In order to achieve a uniform
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surface.

This embodiment likewise relates to such a method, wherein the encapsulating material
20  is arranged distributed over the whole surface on both sides of the carrier, and to a thus

obtained carrier.

In order to achieve a uniform and rapid filling of the mould cavities it is important that
the device is provided with at least a first and second runner, the first runner connecting
25  to the first mould cavity and the second runner connecting to the second mould cavity.
This avoids encapsulating material from the one mould cavity having to be moved
through or along the carrier to the other mould cavity. The same effects are achieved

when the encapsulating material is fed independently to both sides of the carrier.

30 It is attractive in some cases for both runners to be connected to the same source of
encapsulating material and for an adjustable or controllable restriction to be arranged in
at least one of the runners. A measure of independent control is hereby achieved with a
single source. The feed of encapsulating material usually takes place by means of a

plunger with which encapsulating material, which has become liquid as a result of



(l'itquid epoxy) or for instance a thernocuring encapsul ating materi al
consisting of at |east two separately supplied conponents which cure as a
resul t ofwoizgiongeosdl t ernatively, it is possible for thepcumenosmessecti ng
to a first nmould cavity to be 10conneeted to a first source of

encapsul ating material and the runner connecting to a second nould cavity
to be connected to a second source of encapsulating material, and for both
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the sides of the carrier placed in the nmould cavity. 25In order to obtain a
difference in the properties of the encapsul ation_on either side of the
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side of,th rr . S C rer. it ]
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the case of carriers having a ditferent configuration on ¢€ither side. The encapsulating

material will after all then exhibit differing flow behaviour on either side of the carrier,

wherein the behaviour of the encapsulating material can be controlled independently.

The same advantages are obtained when the encapsulating material is fed from a

20  different source to the two sides of the carrier placed in the mould cavity.

According to another preferred embodiment, the encapsulating material is therefore fed

at a different flow rate to each of the sides of the carrier placed in the mould cavity.

25  Inorder to obtain a difference in the properties of the encapsulation on either side of the
carrier, for instance to obtain a greater thermal conduction on the first side of the carrier
than on the other side of the carrier, it is recommended that the first and the second
source of encapsulating material are adapted to feed mutually differing types of
encapsulating material. A different encapsulating material with differing properties can

30  hereby be obtained on cither side of the carrier.

An attractive embodiment, particularly for carriers provided with protruding parts such
as protruding contact elements, provides the measure that at least one of the mould

cavities 1s at least partially shiclded by a layer of resilient material. This resilient layer



5 can be forned by a fixed | ayer arranged in the nould cavity, but also by
a tape or filmof resilient material renewed after one or nore process
cycl es bywoeanmsedsza feed mechani sm The advant age of tlpeTNies®@ncas0f a
resilient material is that the protruding contact el enments or other
protrudi ng parts can penetrate into the resilient |ayer when the 5noul d
cavity is closed, thereb reventing the encapsul atjng terial coQvering

t he protru&i“hge glawgl%w%egé%ga%%ng@ﬂ@ ey C%Wlwnje%aés%&tap%%ﬁmng free
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partially shielding the nmould cavity en the nould cavity is closed. A

carrier i spharding pivtsal mephrisef gie ¢ontagt evindedd thow remainmgdirecarienedpsilegngi des
with 15parts. protrudi ng outside the surface-of fhe encapsulating nmaterial.
Carriers. MglPEitlhafe SORbETARBuT Rl R ohilRs SRARR I ded on o

| east one gidfidMgl furts eralcopshitietblcicdaesdt s connected to the carriers. It
can al so be advantageous to apply the invention in such situations. The

encapsul ating device is preferably adapted 20for this purpose to at |east

partiahhy QRCARIULALEIRRN Lehk tg Q%é-tg(ﬁ(pwﬁ&eﬁlta éa?ﬁal\mgﬂﬁ?cﬁbrggt M5t Bne

sem conductor cifcurts connecte e carriers. ere I's space
bet ween t heideavith earts pnairidire; aeside onsirticols adodun tise mould walityg and thesi t uat i on,

it is also attractive for the encapsul ati ng device to be adapted to arrange
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provi ded on at | east one of Its 'sides W el ectronic circuits is aced in

t he encapsuloatd. Agcateen is berehy dbtatnad wdueh is grendslpsdt dtadsomearfoapsieh atithng

mat er i is arranged in s es bet n the el ectronic,30circuits and the

Carriefs | potebBiffRe ol EIRe Sl PER Ol R EBRGHl o component s o be

provi ded with openings of a limted (1-20 lam dinension (also referred to

as "vias"). An inproved adhesi on between the el ectronic conponent and the

encapsul at Catrioratie phraiculpssetieenidyeigr bpfars.lard wgalln proypstediongs laattme side

encapsul at Wig s%c?o'hhgcltOr ciygaitg (83'1101‘{69 68 (t)él %@%Ef»rl‘\c"rsz qp cgalnoa?s%absgadvantageous to

apply the invention in such situations. The encapsulating device is preferably adapted

20  for this purpose to at least partially encapsulate carriers provided on at least one side

with semiconductor circuits connected to the carriers.

When there is space between the carrier and the semiconductor circuits in such a
situation, it is also attractive for the encapsulating device to be adapted to arrange

25  encapsulating material in the space between the carrier and these components.

The same embodiment provides the measure that a carrier provided on at least one of its
sides with electronic circuits is placed in the encapsulating device, and that during
encapsulation encapsulating material is arranged in spaces between the electronic

30  circuits and the carrier. It is further also possible for the electronic components to be
provided with openings of a limited (1-20 um) dimension (also referred to as “vias”).
An improved adhesion between the electronic component and the encapsulating

material is obtained by filling the openings with encapsulating material.



6 In yet another enbodinent variant a plurality of electronic conponents
are stacked. The thus stacked el ectronic conponents can |i kew se be

coupl ed, wpt2omnabdey conductively, to each other by nean®cw®iNL2009/050687

t hrough-channel s, also referred to as6TSVs (through silicon vias) of
limted (1-20 n) dinensions. 5 Carriers of the type to which the invention
relates, usually in the (Lormof, sem conduct or wafers, often hav

consi der ableYefidhehst gRRodimeR! yiriaaia plutalifyng COSRBrOOGHPOPHES i Yasked- Thse
moul d cavi S akG HBcttddf QIERRSHS hh NEe LD GplisHagy LB ERYLY, avi ty
are consi derlggltag.gd%?% Ot(gl‘fceat es thg%dangeevg@iﬁe g%%%%&ngpé%dgkgrﬁg%g tgf t he
moul d par t sadinahd&tryeserns o throegh-cttanoels, adfo refeered ha ap oV attbobughsilicer and
di sruption of the encapsul ating process. In order to avoid these problens,
a pref erreéflaé}r%tgﬁpﬁ%‘ﬁ@'%(tl%gglé@e"glﬁﬁ? t he encapsul ati ng devi ce be provi ded
with coptrol neans for controlling the closing pressure with which the

moul d parts close onto the carrier. A controllable conpensation pressure,
whi ch can kermeawnoer bk ithag te wdjidhcthe inyenhien wilatesavsughy e the fhiom ebyenbieorypgtored t o

t he 15outer side of .the walls.of.the.mou arts. This controllability is
e ot ot - RS eh bl Rider Rl it SR nfte PR oo R oEQR o Ihd BBHS 41 Lo

excessi ve phicaasud@awiendide e éx&aﬁ@ﬂdtingn@aseml@msgﬁhaiﬂhsmdﬁm &tvitglargr esent in
the interior of the moul d. e same advant ages are obtai ned when the

£
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the pressure the encapsulating material in s of the
nmoul d, anopheresseiadenerivofdrthgeesblthata jirbfered pinbodinrmap®pbdas thdiehec| 0si ng

pressure of the npuld parts are conpected to sensors for detecting the
pressures SBEPEYAITY Gerberiavirstve ea@tr(ﬁir%?ﬁs &oRLEAING SOt resul ts

I n the meagpiQrt hah wigh el pRESSSH snt&URI it OR chifolLBl do?r[peﬁé/atiroﬁe

nould parts 1s controlled subject to the pressure exerted by the at | east
one sour ce pafssenorlpsiutat bagpnitmatied sublject 80the tsituaioat tandetrébyeewpphed foghe unner s
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carrier. The encapsulating material can hereby advance w t hout strong,
sudden chamgescapsulating material present in the interior of the mould.

The same advantages are obtained when the closing pressure on the mould parts is

20  controlled during encapsulation of the carrier placed in the mould cavity.

In order to enable compensating of the pressure exerted by the encapsulating material in
the cavities of the mould, another embodiment proposes that the control means for the
closing pressure of the mould parts are connected to sensors for detecting the pressures

25  prevailing in the mould cavities.

The same embodiment results in the measure that the closing pressure exerted on the
carrier by the mould parts is controlled subject to the pressure exerted by the at least one
source of encapsulating material.

30
It is attractive when the runners connect to the mould cavities such that the direction of
movement of the flow of encapsulating material extends substantially diagonally
relative to a grid in accordance with which the electronic circuits are placed on the

carrier. The encapsulating material can hereby advance without strong, sudden changes
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encapsul ating material encounters fewer obstacles and travels nore

uni f or M ywol2010/89030t ed here that this neasure can be apptired.20oosesty in
conbi nation with the present inventiom; it can also be applied in
situations wherein only a single side of a carrier for electronic circuits
is being encapsul ated, o en ot her 5types of conponent ordered
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conponents of quite | arge di nensions which, ore they are further
processed, combinatien wétpdlncaprestnt mventids medah @tso e gpplntdsinbytudtmns whstcanoey

sawi ng, laser cutting or . er cutting. .Th resent invention wll be
Further el Aol uef Shr SHrEOTREPetEinis REulo i pi Syl G S sihar ko ment s
shown i85 thgel of baMpdi@nf dralbke8 SubsERiRilPin a rectangular sthicBli#E Brd RidgS a
cross-sectional view of a first enbodi nent of the device according 15to the

i nventi on; ch¢apevlated1B and 1C show two successive cross-sectional views of
the first enbodi ment of the device according to the invention; figure
2 is a cross-sectional view of a second enbodi nrent of the invention; figure

3 is a schampbtBc@idahtior e ppfiallariki gipliodblatd dirticts EsradstiaBidtcoafpoh&ifts of
20i nvention in an gpened position of the nmould; figure 4 is a schematic
cr oss- sect iABiialargs dpcasonsuhighihsioradhiy e BEHCT Procesged: énwt e seprEdEHNBosi t i on

of thelﬁnugﬁ'guéﬂsg Qnt'éb{é?oﬁn%t&&%fm%%f Pa%&sc?lgﬁeg‘?&ri&ﬂer%t& e enbodi ment shown
in figure uri ng encapsul ation; gure I's a schematd ¢ cross-secti onal
vi ew of the product obtained with the method shown in figures 3-5; figure 7

is a cross-sectional view of a_.carrier. accordjng to the inyention provided
wi t h encapdtif RE5SHY eanben il B ferigsr shugidat dghe Basis of the n91-HRHEIY i s a

Cr 0ss- Sect i.iablaM! b RAimafs Rdal Mahd ¥AIKIROREIEOt¥ARI ant of a carrier
30according to the invention provided with encapsulating material on two

si des. Fi gure [fgushows sabsretiionl Vigwaofcrfossesaeliment of hircodayiceacdadinge f or
encapsyéating gaﬁgiers.fqr el ectroni c conponents, designated in its
entirety with © AL GEM ce conprises a |ower nould part 2a and an upper

moul d part 2b. fiBgreIBeMdi 1Tt ho®aGd tcdsfi®e cross-sectional views of the first

embodiment of the device according to the invention;
figure 2 is a cross-sectional view of a second embodiment of the invention;
figure 3 is a schematic cross-sectional view of a third embodiment of the

20 invention in an opened position of the mould;
figure 4 is a schematic cross-sectional view of the embodiment shown in figure 3
in closed position of the mould;
figure 5 is a schematic cross-section of the embodiment shown in figure 3 during
encapsulation;

25 figure 6 is a schematic cross-sectional view of the product obtained with the
method shown in figures 3-5;
figure 7 is a cross-sectional view of a carrier according to the invention provided
with encapsulating material on two sides; and
figure 8 is a cross-sectional view of an alternative embodiment variant of a carrier

30 according to the invention provided with encapsulating material on two sides.

Figure 1A shows schematically a cross-section through a device for encapsulating
carriers for electronic components, designated in its entirety with 1. The device

comprises a lower mould part 2a and an upper mould part 2b. Recessed into each of the



WO 2010/ 059042PCT/ NL2009/ 050687 8 noul d parts 2a, 2b is a respective nould
cavity 3a, 3b. Wien a carrier 4 is placed between nould parts 2a, 2b, the
respect i weormwldomavi ti es 3a, 3b close onto carrier 4. RACTININGIY/05068%
arranged leading to the nould cavities for the purpose of feeding

encapsul ating material to cavity 3. The encapsulating material is supplied
by a pl unge 5whi ch s novabl.e in C Jlnder 10. A ventjng channel
7is conneé‘%oé‘gd Pt e ISdereRReCtiiemey C@yltzz3m n&’%aﬁcfemeé rlﬁlﬁﬁé?(i 5. Both

moul dhal vegedn H?Jﬁldzﬁg[}%s%%’D VR ARRLiLe BBﬁldt Agitky VSQ%eCIQJe d?llt@&irﬂﬁr gariers

4 for encapsulating o vi'ng encapsul ated carriers own in
figure 1A, rirner am/armgeéleddmgm@ﬂmnmiﬂdoawmd:sefopthegmslmsobf &ndmgsul ating on

both sides a carri.er 4 ced be n nou arts 3 is finds

par ti oul ar capgniieuts wiRA P Rev Dol L BE L bR P B 6 o h
si des. 5n regant mdvaBS i B%yl@ﬁtfé@@&hﬂgaio NOv &t AR chenrés 9@ dovinb@ES thekitier med
earlier in the production process, after which the electronic circuits

arranged alofé@(WVléYl& é)psgl DBH?@&G rynnehs Bathinookdavesr2andis earnsbelr@av@ apapar at ed
t oget her WI t qhe f.or in saw ng

b
or raser orhATPR i e SRS IRy SRR S hhe B nh BN BHET iR or o

t hus encapgul ated on a single side as according to the prior art, the
sem conductor wafer is encapsulated on both sides. As is the case in the
situation shown in figure 1A, this can take place by feeding froma single

runner ;§. 2Q sh& h$n ﬁgﬁr%th(ﬁ{eedeRfﬁ%tls Hl%nggﬁgﬁpﬁlflﬂ?etﬂ@ﬁos%%@eﬁ ??ulﬁ’él on a
bare carriér, Wher el openings are arranged [ ater t he "‘encapsu lon in
order to atbqt]m didcs acoass 4tphadeheet®\remmdulcapuitsélaeéb rdafindsgrangaidrons arr anged
in the carrier, .but also on carrigers. on which ont ct el enments have al ready

been pl acedPRIFation iy (e gnespsylation aﬁ@éldgﬁpﬁw ChedbRot Siges. I8 ECeRt R ¢
Circuits 9, Syeh@hiABRRMYs fla elﬁg ARG éaﬂ?er?@ﬂfe';ﬁéduchg)n Yﬂ‘fdcbssbﬁfter

b
apparent that, although |gure9§ shows that chips are placed on the side
opposite t chici thle clobtremt decuibbeansgdl alrdady sndapkléw:@m thossnigbrdifotor veHerps 9 or

bead to be pl | i d d h 9 lso b
o1 aced ton_ eirecBuAE o SithBe Bepv BIh e B Brl BBt bR Bt n e po.
9 or beads s@viB ok MBcOdud@ig. $i BRler lopradtdk afing bt tht ScrRRSRdURIE WPErs tS

30contact elements to have a formother than beads, such as for instance
rods, bl ockecapsulaag opemingle sigeienaceeiding o oA §BoMERETANEt0wak0 50687

encapsulated on both sides. As is the case in the situation shown in figure 1A, this can
take place by feeding from a single runner 5.

20
It is noted here that the encapsulation can take place on a bare carrier, wherein openings
are arranged later in the encapsulation in order to acquire access to the circuit and
electrical connections arranged in the carrier, but also on carriers on which contact
elements have already been placed in the form of for instance solder beads 8 or

25  electronic circuits 9, such as memory chips, placed on the carrier. It will be apparent
that, although figure 1 shows that chips 9 are placed on the side opposite the side of
solder beads 8, it is likewise possible for chips 9 or beads 8 to be placed on only a single
side. Beads 8 and chips 9 can also be placed on the same side of the carrier, possibly in
combination with chips 9 or beads 8 on the other side. In addition, it is possible for the

30  contact clements to have a form other than beads, such as for instance rods, blocks or

any other random form.

Figures 1B and 1C show two successive views of the device as shown in figure 1A for

the purpose of illustrating that the device can be provided with two plungers 6, 6' which



9 are novable in two separate cylinder casings 10, 10'. Plunger 6 shown in
figure 1B controls the feed of encapsulating material to nmould cavity 3b in
moul d parwo2bieasgospl unger 6' shown in figure 1C contr ol ecrha2b@adodst
encapsul ating material to nmould cavity 3a in nould part 2a. The feed of
encapsul ating material to the opposite sides of 5carrier 4 is thus

controll ed by separate plungers .6, 6', an e flowrate of the feed to
moul d cavi @fee%‘o‘@g’?e BYWoSAPHRLC P@B’Eﬂeéfésélngs@ei)&n%l@ﬂgqr@ %%‘Pwéé’& Begrerndt | i deal Iy

such that thedil my éé@éﬁ&c@;{sgfggﬁ%%?&%tﬂ AbhBLa iR 88 InBho i et Mg or | ess

at the same speed on both f carrier 4. 10 "‘According to a second
enbodi nent phsgsth@whovwmirf figure é CZontrsle thesfendhdEershpsuwingumatend téamoubb, each

connected to. epar a Sour 6b res tively. ncapsul atin
oot a8 SR RIE oRL FhedRu rab R Bk PR loo i SRR S'aT P ¢ e
f eed of 5en¢apeih & thaQcsmioBEd B& sép%rdt@}ﬁﬁlhga@ ¢l ¢ &ﬁi\/th_é Yloy?varaiecbftﬂﬁ’é(f%e@'tcﬁce

i ndependently of feed to upper nould caw% 3b. This is particul arl

€ : : Y
i mport ant Wweettd edvetios gacEscanrsi rdgulateé indgpenvsolly o teachoithes, idediyfsueh that ey each
other as aesult of.a differing thi.ckness of the cayity or a differing
cont 1 gur at 183 e ShisS PSR B R B S S T B o RS ot se
possi bl e f @ideyiofcadirerte made of a single source, and for a controll able
restriction to be arranged in one or both runners in order to be able to

achi eve i ndependent feed using only a single source. 20 Both sources 6a, 6b

can al %Q C%@Sﬂd&%}t@ adsig&in@rérﬁ&dﬁﬂ&ﬁ% Hﬁcﬁv&ﬂ gf(laé@c%]irﬁs@!is 128 $16,oUh RS §a, Of
encapsul ati on w a different material on e€ther side of the carrier.
Fi gure 3 sbbyachoomrbreditorestpardie sa@iree 64)&bireupectivelydeld atapspaeing moudrthl.cavi ty

3b 25o0pposite carrier 4 is provided wt | ayer of flexible terial 12.
This |ayer Th BUreDPintly aﬁ?jﬁﬂéw RS P&ﬁé@é@eﬁi%mayw #Hbul d
cavity 3b angeitEiwet Moukf dalvlty BRYELakO phge [RRhaReshy SO {0 BptPmbLe. but
al so by a piece of for instance self-adhesive tape which i1s replaced after
each encapsatigt 3o hisHs gantieuldrly hropsrtan what duhi specets inshdsr the twa ntoapkcaitiess used.

30 This e i nent | articul arl licable on carriers 4 which are
orovi dL8 off oA gispali 6 Rttt dPerre B BRoR PL RV et BEREEPE cont act
beads 8. | tohfSourdfRAIdraBnpbhétts pla&sorcaNindet theeadRr. §t ﬁ%&e@@g@@&ﬁl@%ﬁ or the
purpose of formng electrical connections WD 2010/059042PCT/ NL2009/ 050687
10 use to be made of a single source, and for a controllable restriction to be arranged in one

or both runners in order to be able to achieve independent feed using only a single

source.

20
Both sources 6a, 6b can also comprise a differing encapsulating material for the purpose

of encapsulation with a different material on either side of the carrier.

Figure 3 shows an embodiment wherein the inner side of upper mould cavity 3b

25  opposite carrier 4 is provided with a layer of flexible material 12. This layer can be
formed by a layer which is arranged fixedly in mould cavity 3b and which will still have
to be replaced from time to time, but also by a piece of for instance self-adhesive tape
which is replaced after each encapsulation. Figure 3 shows an embodiment wherein a
tape 12 is used.

30
This embodiment is particularly applicable on carriers 4 which are provided on their
upper side with contact elements in the form of contact beads 8. It is important that

these contact beads 8 can be reached for the purpose of forming electrical connections



after the encapsul ati on has been arranged. Figure 3 shows here the
situation wherein carrier 4 is placed in nould 1, but wherein nould 1 is
not yet owogethosbisgure 4 shows the situation in which mpalrdrkodomsedsosed,
wherein it can be seen that 5contact teads 8 have penetrated into the |ayer
of flexible material 12, while figure 5 shows the situation wherein nould
hal ves 3a, 3b have been filled with encapsulating material. It _ is. noted
that cont aét®h aa%caBSlﬁﬁteﬁnrQ?aieﬁh%%%%d-tﬁ%%urﬁéySi@PWWr@ﬁE%ﬂE@P% MhgeHat er i al

so that they. Qfgd ﬁ@é@dliﬂ nRfbE St et mbhif lpférnggﬁﬁ Rfsed.Orm ng contacts.

This is |ikew se shown in figure 6, which shows encapsul ated carrier 4
as it is renoved after 10 conpletion of the encapsul ati ng process between

nmoul d parts.2a, ,2b. This.protruding can,qt.herw se be.m ninal, and can even
be | ever whigins ety Lihe Sigfepnat S Bafar S Foric Siefeihy CahBr et T nat 1y
drawn t9 thgnth@Weads@haviciRn&ddtEd Blo 1he 1RPYF H&GbIe Mdtdrfal UDORKK Aeurdist h a 15
nunber of conponents 9 which are attached to carrier 4. These w ||

general | y seoveothp siiedtios vehefan mealdolalvesrpiac dn bamstbsen &illed wiithsnespselatipg, such
as for instance nory Cir.cuits igh are ad or -acti wi th
oo 15 R TER Hotadahiashlad bchl £ hdthde BIRRES (185 FioBashaRndLL ",

| ar ge nunbefat@fal kelthat theqkrcCicidili dcgcsshbdi Clor @iceppialodif@ehiad E@itadid Ghis is
encapsul ati ng process, Each of the thus created parts then conprises such a
memory 20 &KEWISE showihincieure 64 wiich skaventn @eppgatecheariiay rasgy isdeaovid aftos

menory(gi r ¢ui | f . tact

ol oment S | EelsbieRoR B A% Rl e R TRl col m&RT AR 2 98 pRinail. 20,
that it ischi&thetvase posgiilbbe ahdcal Senpkdoel eithayepland off the xndabsulatiiner i al on
25t he undersige of carrier 4 in order to optionally | eave the active or
non-acti vel'&§le of an el ectronic conponent clear for cooling purposes or
for optical, chem cal and/or nechanical interaction. It is also possible to
opt to | eave contact elenents 8 placed on the underside clear during
encapsul at iAdentidthedmatp dtaxot toghefaehthst Be camicoisiprovidskomitsundeesidd withtaed on

conponepts 9. .30 Fiqure 7 sh a carrier 20.on ich speci.al el ectronic

comontht - 24mp e solires Rk fis SFichetie Srigt rBRc EoRBORUAE21 connect s
Wi th cont agbsperents® fodfed 3? s@ficBR8ucts AcaRs G DYFsdQRnh Wk it iAsteRRImeddoryt her eby
creating a closed space bel ow el ectroni c conponent 21. El ectronic conponent

21 i s encapeditst whichiarhadapted Jeu¢eaagtiog with eirquap iptggratejymito carrier 4. Carrier 4
2010/05904%PCT/NH?009/05068? 11 Also §Q{apgﬁd.in t ﬁarrier ane Q
e ar 1dentical circ ¢ ed aft

sages
25 with mhicélgP%e@%%nfge%% _ ?ﬁﬁ%ﬁxﬁf I'S conneCWgHN 6 eontact posﬂ%ﬁ%ns 26
on the oppesédpsulstitieprotess ardch@if thROhufereabd pattatheit b@Bgrises such a memory
20  circuit, which in the present embodiment is provided with a memory circuit 9 on one

side and a number of contact beads 8 or contact elements in other than bead-like form

on the other.

It will be apparent that it is likewise possible to also place a layer of flexible material on
25  the underside of carrier 4 in order to optionally leave the active or non-active side of an
electronic component clear for cooling purposes or for optical, chemical and/or
mechanical interaction. It is also possible to opt to leave contact elements 8 placed on
the underside clear during encapsulation. These contact elements 8 can otherwise also
be situated on components 9.
30
Figure 7 shows a carrier 20 on which a special electronic component 21 (a so-called
MEMS) is placed. Electronic component 21 connects with contacts 22 to carrier 20 and
is also provided with a seal 23, thereby creating a closed space below electronic

component 21. Electronic component 21 is encapsulated with encapsulating material 24.



contact positions 26 are sol der beads 27 which are shielded by neans of a
flexible material |layer (not shown in this figure) during feed of

encapsul avongiomsb@ei al 28 on the 5opposite side of carriper/NAo®usHsst hat t he
sol der beads 27 remain partially freetiof encapsul ating material 28. The
encapsul ating material 24 around el ectronic conponent 21 can, if desired,
be identi cglt to or, conversely, differ froﬁn h ncapsul ati ng gﬂt.eri al 28
arranged bet¥euRNgs] Helthc GREIGEas Passpaes v ih & RNCGonPapCHE Lt ovi ded

wi thencapeuh Aliddo B8R ipBLitidihs 2%n 88 BRI AR el ab SNt act

side are sol der beads 33 ich are p y enclosed wth encapsul ating

mat eri al 32ogtaciposiians ohmwepldoebaids 33 whadh dre slaklded by calahyofcoflplield i n si npl e
manner wi t hout . perform further. operat.i ops. t he side of . rier 30
opposi t o AT BHEHEoLY LR (B SeREA G e LT AT BB TOH RS i BF aced
on carrser ofbsitd 3ideloChirRNDE sEPTRANBOSIdFbeadsS e RS Myt flce of

t hr ough-channel s 35, 36 (TSVs) which, in the case of so-called hollow TSVs
35, can al socdpsulpting wdtenpk 28. dhe apeapbdetingymatgtier34ro@rl deqtionts doseppnent
encapsul at i material .31, This is shown.n.the.t | ef t -hand TSVs . 35.
S T e B R ST et ST T

are thus chearhigddtetwkbcawdldepb&@ake. The four right-hand TSVs have a
construction other than the 20 hollow TSVs 35; TSVs 36 are not hol | ow but
consist of a solid construction of for instance copper. The stacked

| ect i C ot . | . ' : 1S f
Pnotands anSipSSOLSs Al S SOVRER Ak FAThL el s IR DA R0 ST D o P
31 inpart RSitngedren lendonaict sitle argbhict beadhd3 sthadkad padtieliy cariosed atiponent s 34.

The broken |ines form possjble saw |ines al ich carrier 30.can be
subdi vi ded S"¥BsYlptiRg pptcHal P DR Se G Do et S WS OUR 1Tt he

di fferent embadiBRALSyiBRAt @rf&'ﬁﬂg ﬂﬁﬂe%ﬂ&atf’oﬁgmﬁmatesﬁde of\ier 30 opposite
2010/ 059042PCT/ NL2009/ 050687 12 aims 1. Device for at least partially

encapsul at isoldersbeatind® tbuf batkalaredteniowionipoetes 84 ervi daccdwpaaerer §0. conpri si ng

a first_mould part with a first moyld cavit i C Lr d.5cavity is
2dapt e85 { o HSHREE PR 1 bRgraatet iRl TP SR a5 B ARNANGENE Payer o
encapsul at iical@beo-@illc@Ro HdW TSMsr33t cal A& B filldiewRRERdaBbulat aetigrizzed in
that the encapsul ating device is al so Erow ded with a second noul d part

d

with a secdndngrtnetl @f ersppsufativig witerial Hddpisdeishosncipibeeeo ef-hend TSdsad si de
of the car et @and {0 ALLANGS, Bl AXKle Verf UGAPIHhARLL 78 20RS LAl @il S
second side of thes¢artier.
clearly not drawn to scale. The four right-hand TSVs have a construction other than the
20  hollow TSVs 35; TSVs 36 are not hollow but consist of a solid construction of for
instance copper. The stacked electronic components 34 are coupled functionally to each
other using for instance an adhesive layer. The TSVs 35 filled with encapsulating
material 31 impart more mechanical strength to the stacked electronic components 34.
The broken lines form possible saw lines along which carrier 30 can be subdivided.
25

It will be apparent that the measures discussed in the different embodiments can be

combined with each other.



10 2. Device as clainmed in claim1, characterized in that the device is
adapted to arrange a |layer of encapsulating material on both sides of a
sem conduwwbanived@e. 3. Device as clained in claiml opcZNiebh®rodedser i zed
in that the first and the second 15no2l d cavity are adapted to arrange on
both sides of the carrier a |layer of encapsulating material distributed
over the whgole surface of the carrier. 4. Device as clained in claim1,
2 or 3, ch&'&®%rized in that the encapsul ating device is provided with at
| east a first and a second runner, a first of which connects to 20 the
first nould cavity and a second connects to the second nould cavity. 5.
Devi ce as dl ai mtevica fol ailenstdpargdlyr echesulatied ai choscth int ¢ratidr withnplectsonae e

connected to the same source.of en sul ati mat eri al. and.that a

control | abFamPaSHTy CRmaR TS Sy guabihedh o Badbodf et Pt Fhngedd o5 6
Devi ce as eh@ly®ddigledlodiofhdt - ALASHE bF ARG alribr bhidto gk WRRE ofONNECt i Ng
to the first nmould cavity is connected to a first source of ‘encapsul ati ng

mat eri al , cheapsulpeng maieepl aetbsuoni sde ¢ithe hatise chaxactarized in ghatithe | s
connected to a second source of encapsul ating material,, and that th
cour cos of BsDaREERA RS\ aRe PloyFAGREREL Sieb B B SRl A3 R0 ot eacn
ot her. 7. chawi wRich$s fdaplctied corneel taithp Lcothsdast e czedr it tohatanghe fir st
and the second source of encapsul ating material are_ adapted to feed
nut ual |y dildreel Hgapyeas matat ap s seGoRg Sidaoé thegarrienzp
2010/ 09§042PCT/ NL2009/ 050687 13 8. Device as clainmed in any of the foregoing
clainms, characterized in that at | east one of the nould cavities is at
| east partRal | y Dehiceladedirhyd @ di@grel, chhraceaiideddn thamhedévdte ishBapgded/ioce as
clainmed in any of the foregoing clains, characterized in that the
encapsul at PHEIEFS/ Y af $ncapape Patcsiel prebeih S@ﬁ% of LPIYCRMUSIE Bedte carriers
provided on at |east one side with sem conductor circuits connected to the
carriers.

3. Device as claimed in claim 1 or 2, characterized in that the first and the second

15  mould cavity are adapted to arrange on both sides of the carrier a layer of encapsulating

material distributed over the whole surface of the carrier.

4. Device as claimed in claim 1, 2 or 3, characterized in that the encapsulating
device is provided with at least a first and a second runner, a first of which connects to

20  the first mould cavity and a second connects to the second mould cavity.

5. Device as claimed in claim 4, characterized in that both runners are connected
to the same source of encapsulating material and that a controllable restriction is
arranged in at least one of the runners.

25
6. Device as claimed in claim 4, characterized in that the runner connecting to
the first mould cavity is connected to a first source of encapsulating material, that the
runner debouching in the second mould cavity is connected to a second source of
encapsulating material, and that both sources of encapsulating material are controllable

30  independently of each other.

7. Device as claimed in claim 6, characterized in that the first and the second
source of encapsulating material are adapted to feed mutually differing types of

encapsulating material.



10. Device as clainmed in claim9, characterized in that the encapsul ating
device is lOadapted to arrange encapsul ating material in space between the
carrier awnd2vfvss@ni conductor circuits. 11. Devi ce agcethaiowws0637 any of
the foregoing clains, characterized i that the encapsul ating device is
provided with control nmeans for controlling the closing pressure 15with
whi ch the nmould parts connect to the carrier. 12. Device as clained in
claim1l, characterized in that the control nmeans for the closing pressure
of the nmoukd pa -ar t i e
prevarling in CLs out 5 am T g ORGP fied ARLRLEOST© e
cl ai n8 9- 12ne ohthe antudd cavataesiin att lhast partielly sinplded by eayec bf tesilicitemarondld
cavities such that the direction of novenent of the flow of encapsul ating
mat eri al extends substantially diagonally relative to a grid in accordance
wi th whichot he @c@fcka9Blafim&PRRANTEIE BFGoRIgATAFhs Obharh@efdéd intthat e 14.

Met hod for at |east partially encapsulating a closed flat carrier with

el ect r oni ¢ cocppdaeng deviesopddpsddg abicast n@ﬁ@glb'mgcwullawiefrﬁ atovedgdonegt wi t h
el ectroni € GRRNGNL Sitonen?icfrilc{us%ornll%ulllig BRhdcted to th carrieernC| osing the closed
flat carri eF W TH &'Ect ronte cSnpSn%n s on opp85|?e Sf'des 30bet ween the
first and a second nould part, and arrangi ng a |l ayer of encapsul ating
material on at |least a first side of the carrier, characterized in that a
layer of enBapsiexicensy clined inglaime, shagacierizeddn dhatihe preapuddned dviss ivf t he

carri *ig. it a%%g%‘&fé%{%ﬁl%gﬁ{u%?ﬁ% St bedhRen MR RLARg g2l Ted T

claim acteri z ayer encapsul ating na
arranged owerhebhdstaescoits.a sem conduct or waf er. 16. Method as cl ai ned
in claiml14 or 15, characterized in that the encapsulating 5S5material is
arranged distributed over the whole surface on both sides of the carrier.

17. Method 1as clpiiRds cRikinMn}4f throRizokl: clGHRT @tk SéteAsel inmhbak the
encapsul ating material is fed 1 hdependently to both sides of the carrier.
encapsulating device is provided with control means for controlling the closing pressure

15  with which the mould parts connect to the carrier.

12. Device as claimed in claim 11, characterized in that the control means for the
closing pressure of the mould parts are connected to sensors for detecting the pressure

prevailing in the mould cavities.

20
13.  Device as claimed in any of the claims 9-12, characterized in that the runners
connect to the mould cavities such that the direction of movement of the flow of
encapsulating material extends substantially diagonally relative to a grid in accordance
with which the electronic components are placed on the carrier.
25
14.  Method for at least partially encapsulating a closed flat carrier with electronic
components, comprising of:
- placing a closed flat carrier with electronic components on a first mould part,
- enclosing the closed flat carrier with electronic components on opposite sides
30 between the first and a second mould part, and

- arranging a layer of encapsulating material on at least a first side of the carrier,
characterized in that a layer of encapsulating material is also arranged on the second

side of the carrier.



1018. Method as clainmed in claim17, characterized in that the

encapsul ating material is fed fromdifferent sources to each of the sides
of the cawoi2erooses®. Method as claimed in claiml18, charasmani®adodsn t hat
the encapsulating material is fed at @ different flowrate to each of the
sides of the carrier. 15 20. Method as clainmed in any of the clains 14-19,
characterized in that ?-carrier-provided on at, | east one side ﬁ%ph parts

prot r udi ng 'éut &ied asclaipped iy glaing L4 rhagacterizedin thpbatayeicof sneanspliting pet ween
the noul d %&érﬁmsaa}gng{t%nmﬁ sRIOb ggénmﬁgo@(ﬁl%“%&.etfate into a layer of
t-le y shie 3

resilient material a ast partia Ing at | east one of the nould
cavities 20 of a nould part when the nould parts are closed. 21. Method as

clained in_any of the cl.ai 4:-2 characterized . n that a carrier
ot ovi ded orlbat Medhed R sfifsf Ty £47E TeE P At n b OBl B L
encl osesl befiganid d?ﬁln?&}ldiigtrﬂbﬁfeﬁ%vé‘lnfﬁe Widle Sifab&8n BHGARRY batHeRArrier,
encapsul ating material is arranged in spaces 25between the el ectronic

conponents and the carrier. 22. Method as clained in any of the clains

14- 21, charactefized in.that I ldty of electronic.c onent s, are

ol aced st added WSl st Ry 88 s ot o nafEHAR D A B Qe diRishhe

el ect roni ¢ ne@RO el Sndepéieatly thianeldss ¢TiBYsarrigf.r anged in the el ectronic
30conponents are filled with encapsulating material. 23. Method as cl ai ned
in any of the clains 14-22, characterized in that the closing pressure

encapedl arihy - Mifhdd et iEe TRy A2 BbhaiR b oL S M bRl ' 2
cl ai med i nigcledifron?diffeednas@gtasrto zadh ofithé fidés dfltke cdreisi. ng pressure exerted on

the carrier by the nould parts is controlled subject to the pressure
exerted on the carrier by the encapsulating material. 5 25. Method as

clai med injany Mlindd§ Giflcl%n didint4s, &Qi’é?@ﬂi%& hSHlat e teﬁ@%fpsﬁlgﬁlu%ﬁﬁlrehglr o
after arrangi ng of encapsulating material on both sides, 1Is subdivided into
smal | er segnfedtasa difG2ét vkt fatedo ascledfahersides of thayaratr.t he cl ai ns 14- 25,
characﬁgrized in that the flat

20. Method as claimed in any of the claims 14-19, characterized in that a carrier

provided on at least one side with parts protruding outside its surface, such as contact

elements, is placed between the mould parts, and that the protruding parts penetrate into

a layer of resilient material at least partially shielding at least one of the mould cavities

20  of a mould part when the mould parts are closed.

21. Method as claimed in any of the claims 14-20, characterized in that a carrier
provided on at least one of its sides with electronic components is enclosed between the
mould parts and that during encapsulation encapsulating material is arranged in spaces

25  between the electronic components and the carrier.

22.  Method as claimed in any of the claims 14-21, characterized in that a plurality
of electronic components are placed stacked on a carrier and during encapsulation of the
stacked electronic components through-channels (TSVs) arranged in the electronic

30  components are filled with encapsulating material.

23.  Method as claimed in any of the claims 14-22, characterized in that the closing
pressure exerted on the carrier by the mould parts is controlled during feed of the

encapsulating material.



carrier with electronic conponents is at |east partially shielded from
encapsul ating material on at |east one side by a |ayer of flexible nmaterial
duri ng fewd0fodshezencapsul ating material. 1527. Flat clrosad.2e@rosé@r Wt h
el ectroni c conponents, which is provided on one side with encapsul ating
material, characterized in that the carrier is also provided with

encapsul ating material on its second side. 28. Carrier as clained in
claim 27, characterized in that the carrier is fornmed by a 20 sem conduct or

wafer. 29 24caMétﬁ‘c§éi z?ssclﬁhéh 'iE?Qlafn‘I‘ 2% ! éﬂa?&&@n&fd inGhatHRCR gﬂrés%&e' n that the

carrier is provid yer of encapsul ating mat erl al” "di stri buted over
t he whol e smﬁ@dmthaﬁaﬁer @athlelrmulé.pamﬂ iaicomtcblled subjactrto 2, pr2@ucr ex@8pd on
characterlﬁ&e in e%hthe rrier is provided on either side with different
types of eMCaBEiSTAYithAg AP ‘i‘tﬁllgmteﬁ Carrier as claimed in any of the
clainms 27-30, characterized in that the carrier is provided on at |east one

side with accessible parts protruding outside the encapsul ating 30material .
25. Method as claimed in any of the claims 14-24, characterized in that the carrier,

after arranging of encapsulating material on both sides, is subdivided into smaller

segments.

10 26. Method as claimed in any of the claims 14-25, characterized in that the flat
carrier with electronic components is at least partially shielded from encapsulating
material on at least one side by a layer of flexible material during feed of the

encapsulating material.

15  27. Flatclosed carrier with electronic components, which is provided on one side with
encapsulating material, characterized in that the carrier is also provided with

encapsulating material on its second side.

28. Carrier as claimed in claim 27, characterized in that the carrier is formed by a

20  semiconductor wafer.

29. Carrier as claimed in claim 27 or 28, characterized in that the carrier is provided

with a layer of encapsulating material distributed over the whole surface.

25 30. Carrier as claimed in claim 27, 28 or 29, characterized in that the carrier is

provided on either side with different types of encapsulating material.

31. Carrier as claimed in any of the claims 27-30, characterized in that the carrier is
provided on at least one side with accessible parts protruding outside the encapsulating

30  material.



