Met hod and device for encapsul ating el ectronic conponents with a
conditioning gas The invention relates to a nethod for encapsul ati ng

el ect roniwocompopeats in a nould as according to the prearmNieoiooedon m 1.
The invention also relates to a device for encapsul ating an el ectronic

conponent , NigthidalanldCdatvide fer s&mp@emhﬁgfewuromct@nmmﬁawﬂh aNgndRfoaiig| as
according to the preanble of claiml The encapsul ating of el ectronic

conmponent s,ga88uch as sem conductor circuits in particular, is applied on
| arge scale. The el ectronic conponents are here usually rmunt ed on a
carrier ("leadframe", "board") and such a carrier is clanped betwen nould

parts such TiHedhvehtionwdlates ava ingthiod foiednchndlating dlkdirehie chmPoharCAMAGEGL S
nounted on the carrier. An inportant consideration here is that the
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t he encapsu cts and to prevent contam nati on nmoul d. There
are vari ou&rlsa;isultatmglmatemal hs adcbrdingg tohike pregmbke aficlanih®si on bet ween

encapsul ating material and nould. Use can thus be made of a l|ayer of foil
material separating the encapsulating material and the nould. This solution
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enpl oyed on a | arge scale heretofore is to provide a mould part, optionally
| ocal | Y0 vmpamcallas,pe@ppherd aolatdersgal¢f Tire dlevstonrvamneponoats arehon udmablyn i ncreased
concentration and/ of., opt.d i n,conbi.nat i h the
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after a perh@dd 9£rt§§@ﬁfd§attIalﬂloﬂmuiudtyn@aéﬁnearaeouﬂa dchic@dniponsits GRMdiei oned
by carrying out sone dumry encapsulating runs such that conditioning
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a noul d5parsb adti ibg pfwélfthIaE’ﬁaJ’gg t(the Hepeslaied roducts and to prevent contamination
of the mould. There are various solutions for limiting the degree of adhesion between
encapsulating material and mould. Use can thus be made of a layer of foil material
separating the encapsulating material and the mould. This solution is expensive and not
possible for all mould embodiments. Another solution employed on a large scale
20  heretofore is to provide a mould part, optionally locally, with a specific coating (for
instance a coating with an increased concentration of Cr and/or TiN) optionally in -
combination with the application of a temporary coating (such as a wax layer). At first
use or after a period of standstill mould parts are in practice first conditioned by
carrying out some dummy encapsulating runs such that conditioning material from the
25  encapsulating material leaves a (temporary) coating on a mould part during these
dummy encapsulating runs. When there is an undesirable increase in the adhesion
between the encapsulating material and a mould part during performing of successive
encapsulating operations, the usual option is to take the mould part or parts out of
production for a time and to clean the mould parts for a longer period with a specific
30 cleaning material (such as for instance melamine). The existing solutions for limiting
the adhesion between encapsulating material and mould part, with methods and in
devices as described in the preamble, are: that the adhesion can still develop undesirably

high values, that the process of the increase of the adhesion during use is not wholly



encapsul ati ng operations, the usual option is to take the nould part or
parts out of production for a tinme and to clean the nould parts for a
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adhesi on between noul d and encapsul ating material can be limted. The

i nvention provides for this purpose a nmethod as according to claim 1. The
unexpetd edThe atheaintfabe presemt diswentiomfs tappivwdenap improvedi hetbod mgd dvdcesfoch t hat

it also exerts rel easin as pressure on.the encapsul ating naterial is
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material and nould part by bringingt nould cavity into contact with a
conditioning gas. A conditioning gas with a decreased oxygen concentration

relative tq,the at.nosphere . | ow axyge ondi tiqni as), ks _under st ood
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exanpl es of gases which can be used are i nert gases, such as nore or |ess

pure nitrogepleafdrg sapsessuispInthe gncapsulating material 1s that multiple effects are
achieved with a single measure. First of all it is possible to significantly reduce the

adhesion between encapsulating material and mould part by bringing the mould cavity
into contact with a conditioning gas. A conditioning gas with a decreased oxygen

20  concentration relative to the atmosphere (or low-oxygen conditioning gas) is understood
to mean a gas with less than 20.9% by volume, preferably less than 15% by volume or
even more preferably less than 10% by volume of oxygen. Other examples of gases
which can be used are inert gases, such as more or less pure nitrogen gas. The supplying
of a gas is a very simple operation which can be realized with simple means and which

25  is also simple to mechanize or to automate. Conversely, the use of a reducing gas (with
which oxygen is bonded) also brings very advantageous results. During tests with both
nitrogen and reducing gases (optionally in combination) in the use of the conditioning
gas very favourable results were achieved in reducing the dggree of adhesion of the
encapsulating material to the mould surface (also expressed in release force per unit

30  area). The reduction in the degree of adhesion during a test with a TiN coating of the
mould and nitrogen as conditioning gas came to more than 95%. This advantageous
supply of conditioning gas is now performed according to the present invention such
that a second advantageous effect is realized. With the specific method of supplying the

conditioning gas is also achieved that a force is exerted on the encapsulated electronic



of a gas is a very sinple operation which can be realized with sinple neans
and which is also sinple to nechanize or to automate. Conversely, the use
of a reduwongosyass2pwi t h whi ch oxygen i s bonded) al so bripogaNDeersy00509

advant ageous results. During tests with both nitrogen and reduci ng gases
(optionall %mﬁbnféﬂt@% Bélirdléu‘ééd Itrhetcbﬁdluéﬁngfgag b tROBY Ink0BNdRE/pBRSed/ €T Y
favourabl e results were achieved in reducing the degree of adhesion of the
encapsul atbetgesrethe pn%psmlétlmmawgl @d§h¢ ey ‘(aéﬂtﬁoﬂé& preplifiesralense of dase

force per uni £a) es a test
R R e et b

nore than @fKee fdtScantbeappRELOLEs aSa,tg@tmeaof condi ti oni ng gas |s now
performed according to the present invention such that a second

advant égeous effect is realized. Wth the specific nethod of suppl ying the

condi ti oni as A

encapsul atg%%} %u?%ﬁﬁgjjg%ﬁe%%%%nqgﬁﬁgﬁpé grggﬂe%fﬁ’ @ﬁgl condéatl on| ng gas can
thus be i néondiieaady giseh siad Yeesmegpossibl tehaeps moald cayitpaegrectivelpndultie moul d
cavity. This sinplifies release of the enc Xpsul atin ter,ial fro t he

moul d cavi Raft OTAROWd aETH BHRBAIN HIYS At Lt onsipRt ?%?P&ld“?%e CRUQIIERt Pifice can
be appl i ed : SRERRSMLBANIAY R HRASRIOAL WIS S

per f or med ?rﬁygi#l%rdt\}\?% glﬁ%ﬁ{rﬁi%fnuﬁ%g Iﬂit hSd%) 1édlht?(c))nl ng gals 't t hus brelc?omas
possi ble t furtheveptemimetiddofthe désjred effsgef ré¢dnetd adtwsiod. part or noul d parts
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limted use of conditioning gas, which, depending on the conditions, wll
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In order to increase the efficieéenc t he contact between the conditioning
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so that the encapsulating material is also mechanically engaged at least locally for the

purpose of exerting a release force. Here can be envisaged ejector pins, guide strips
optionally provided with additional anchors, and so forth. It will be apparent that a
20 combination of traditional release means and gas pressure will generate an even greater

release capability.

The gas pressure is developed in advantageous manner between the side of the
encapsulated electronic component directed toward a mould part and the shape-defining
25  mould part. A side of the encapsulated electronic component directed toward a mould

part can thus be released as a wave front from the shape-defining mould part.

The conditioning gas can also be preheated before it is brought into contact with the
encapsulated electronic component and the mould cavity, this to prevent thermo-shock
30  and/or to prevent undesirable cooling of the mould cavity/mould and/or the
encapsulated electronic component. In order to further limit the gas consumption, it is
desirable that the gas pressure is reduced after full release of a side of the encapsulated

electronic component directed toward a mould part.
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In yet another embodiment variant, the mould parts are enclosed by a screen. With such

a screen a chamber can be formed which is at least partially gas-tight for the purpose of

generating a local gas environment which encloses the mould parts and which differs

20  from normal atmospheric gas conditions.

In yet another embodiment variant, the mould parts consist ofa single material. That is,
a specific coating which was required in the prior art to prevent adhesion of
encapsulating material becomes unnecessary. Such coatings, such as a coating on the
25  basis of nickel (for instance NiCrN) were applied to the surface of a mould part, and the
applying of the coating results in a substantial increase in the cost price of the mould

parts. According to the present invention such a coating is unnecessary.

In yet another embodiment variant, the supply means for the conditioning gas connect
30 onto a mould cavity in one of the mould parts. An additional advantage here is that the
conditioning gas is thus brought directly to the position where it can bring about a
desired conditioning effect. The supply means can for instance connect to a venting
and/or to a contact surface adjacently of the mould cavity. In addition to the advantages

already mentioned above, it is also the case that applying a gas pressure is structurally a

4



invention reference is made to the advantages in respect of the above
descri bed nethod also formng part of the invention. In yet another
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The present invention will be further elucidated on the basis of the non-limitative

exemplary embodiments shown in the following figures. Herein:

figure 1 shows a schematic cross-section through an encapsulating device according to
20 the invention provided with supply means for a conditioning gas,

figure 2 shows a schematic cross-section through an alternative embodiment variant of

an encapsulating device according to the invention, and

figure 3 shows a cross-section through a part of a second alternative embodiment

variant, more particularly a so-called top edge variant, of an encapsulating device

25  according to the invention.

Figure 1 shows an encapsulating device 1 with a lower mould part 2, relative to which
an upper mould part 3 is displaceable as according to arrow P1. A mould cavity 4 is left
clear in upper mould part 3 for the purpose of forming a housing, not shown in this

30 figure, to be manufactured with encapsulating material 5. Arranged in lower mould part
2 is a recess 6 in which a carrier with an electronic component 12 is placed.
Encapsulating material 5 can be forced to mould cavity 4 by a plunger 7 displaceable as
according to arrow P2. Recessed into upper mould part 3 is an optionally closable

channel 14 which connects to mould cavity 4. The conditioning gas is carried directly



encapsul ati on can thus be "peeled" away fromthe nould cavity fromthe feed
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ej ector. WO 0@moad280 be advant ageous to provi de the gaspsuNikyisngosoeans
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15  environment.

Figure 3 shows a part of an encapsulating device 30 with a lower mould part 32
assembled from a plurality of mutually displaceable components. A carrier 34 is
clamped between a support 32 and an edge part 33 which are mutually displaceable

20  such that encapsulating material 35 can be supplied over the top side of edge part 33.
One of the advantages of using edge part 33 is that an edge zone of carrier 34 can thus
be kept free of encapsulating material 35. Once the encapsulating material 35 has at
least partially cured, mould parts 31, 32 can be moved apart (through for instance a
small distance d of a few tenths of a millimetre, more specifically for instance 0.5 mm).

25 By moving apart mould parts 31, 32 a supply channel 36 for feed of a conditioning gas
is also opened, with the result that conditioning gas is supplied as according to arrow
P5. This conditioning gas herein penetrates between the housing made of encapsulating
material 35 and a mould cavity 38 in the contact side 37 of upper mould part 32. The
conditioning gas will here fulfil a dual function: the gas pressure will exert a release

30 force (for instance as a wave front) on the encapsulating material, whereby release of
the encapsulating material 35 from mould cavity 38 is simplified and the conditioning
gas moreover comes into contact in very specific manner with the contact side 37 of
upper mould part 32, whereby the gas can carry out its conditioning action in efficient

manner. The release of the encapsulating material 35 from mould cavity 38 can be



housi ng 22 of encapsul ating material 5 arranged thereon. Al so shown is a
runner 23 which is forned by encapsulating material 5 cured in a feed
channel . Wobisoaroop2er 23 is usually separated in a subseguemL2psm0e®si Ng Of
carrier 21. As an alternative to channel 14 (or additionally to channel 14)
shown in fi ‘ﬁggﬂ el I JeP R al so
connect athgﬂgggﬁ F%h %%@ﬁgbntaég%gfégk 5ﬂg§‘h§ggpﬂﬁgﬁﬁﬁﬁﬁggi 3 such
that the conditioning gas is bl own agai nst the runner 23. The space between
moul d parts 2, 3 is noreover bounded by a screen plate 24 and a second
screen plate 25 displaceable as according to arrow P4. OmMng to the screen
means 24, 25 it is possible to maintain a gas environnent between noul d
parts 2, 3 which differs fromthe environnment. Figure 3 shows a part of an
encapsul ating device 30 with a | ower nould part 32 assenbled froma
plurality of mutually displaceabl e conponents. A carrier 34 is clanped

bet ween a support 32 and an edge part 33 which are nmutually displ aceabl e
such that encapsulating material 35 can be supplied over the top side of
edge part 33. One of the advantages of using edge part 33 is that an edge
zone of carrier 34 can thus be kept free of encapsulating material 35. Once
the encapsul ating material 35 has at |east partially cured, nould parts 31,
32 can be noved apart (through for instance a snall distance d of a few
tenths of a mllinetre, nore specifically for instance 0.5 nmm. By noving
apart mould parts 31, 32 a supply channel 36 for feed of a conditioning gas
is also opened, with the result that conditioning gas is supplied as
according to arrow P5. This conditioning gas herein penetrates between the
housi ng made of encapsulating material 35 and a nmould cavity 38 in the
contact side 37 of upper nould part 32. The conditioning gas will here
fulfil a dual function: the gas pressure will exert a release force (for
instance as a wave front) on the encapsul ating material, whereby rel ease of
t he encapsul ating material 35 fromnmould cavity 38 is sinplified and the
condi ti oni ng



gas noreover conmes into contact in very specific manner with the contact
side 37 of upper nould part 32, whereby the gas can carry out its

condi ti onwogo@otpee in efficient manner. The rel ease of pChaNI2oSapew0) at i ng
material 35 fromnmould cavity 38 can beinitiated by noving the support 32
and the edgelapast 33 over a limted distance.Cains 1. Method for

encapsul ating el ectronic conponents in a nould by the processing steps of:
A) placing the el ectronic conponent for encapsulating in a nould cavity,
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def i ning t HEMASEYHhRLoPdlonne gAS Genigin tar%ﬁ’fetaf' OXYEPT FiYyCaRirgtipn relative to
encapsul at i fjg .ffRdsphégl i n the nould cavity. 3. Method as claimed in claiml
or 2, characterized in that a flow of conditioning gas is guided along at

| east aOparchavhctetigedhimuthdt stuiedshe pad of theicegditineingas o ivkeducyd injo theknewd as

clainmed in an f .the.foregging clai charagterjzed jn that noul d
curt hoe dordnt g i SEEkbfedpsMelis phEREr NI SRpl I it ¢
condi ti oni ngledsifig gfs pYuROld eRérted @ the endaps@lhihgindteriahsy e tefididting Bad. hat
the nould surface defining the nould cavity is brought into contact with

nitrogen as conditioning gas. 6. Method as clainmed in any of the foregoing

clai ns, chagacteyd I .t : ] .he . cavity
i s brought a%’nt o] I(({fgﬂjt%gc? % Q%EIF%A Y Jr@glﬂg i‘éhgra;cgésﬁzaeﬁ% Uik it Q&l&lﬁ&lﬁ?g}i s
15  introduced between the encapsulating material and a mould surface defining the mould

cavity after at least partial curing of the encapsulating material in the mould cavity.

3. Method as claimed in claim 1 or 2, characterized in that a flow of conditioning
gas is guided along at least a part of the mould surface defining the mould cavity.

20 |
4, Method as claimed in any of the foregoing claims, characterized in that the
mould surface defining the mould cavity is brought into contact with an inert

conditioning gas.

25 5. Method as claimed in claim 4, characterized in that the mould surface defining

the mould cavity is brought into contact with nitrogen as conditioning gas.

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

mould surface defining the mould cavity is brought into contact with a reducing gas.
30

7. Method as claimed in claim 1, characterized in that during release the

encapsulating material is also engaged mechanically for the purpose of exerting a

release force.



7. Method as clainmed in claim1, characterized in that during rel ease the
encapsul ating material is al so engaged nechanically for the purpose of
exerti ng woneéwmse9f orce. 8. Method as cl aimed in any of pCiaNthars@gasong
clainms, characterized in that the rel ease of the encapsul ating material can

be initiated by NTBMbdes ARMd 18R ofthkifbleh6idlg dlafth ANGarfetiRRAGh thf the he
el ectronic conponent and an edge part that s also part of the nould.

Met hod as a¢ladseed theensagsulatingimeaterisl sgobaipitidted bsmoyingragett everzckimited t hat t he
domponent  dite A3 PREREeS Sl BuPbonbind Lo RSRRMM R BN ETE B8 © 10

Met hod as gh@ilged in any of the foregoing clains, characterized in that a
side of the encapsul ated el ectroni c conponent directed toward a noul d part
is reledsed as a wave front fromthe shape-defining mould part. 11. Method

as claimedgn a etBBd %?aaf’nﬁ%dgg%g\?Sfﬁﬂe%iixg'ﬁoiﬁg{&g%xggtc%k%c?&d@ infihe t‘hggf@?f]

pressure is produ ced gas. almed 1 n any

f oregoi ng qlraxkure is dmmedeetweed aisitletofialie drieapsybuedielestumiccdnipdnedidirdtedf t er
full release of a Si ge of the enc sul at ed eI ectroni ¢ conponent directed
toward a noeveF ﬁ‘a‘?‘?ul part \?lsé%pef mgeBeediPatti ng an el ectroni c conponent,
in particular a sem conductor, with encapsul ating material, conprising: at

| east two co-acting nould parts which are nutually.displaceabl e between a
moul di A§ pd$i t i dsthpd asmlaimhedtihenyrofithd fmgbiagmhiﬁaes wharagperdzed inrthitoa sidef i ni ng

at | east one moul d ¢ rece|V|n t he..el egtroni.c co and an opened
position if Wﬁ%aﬁ Ea\{‘?‘ft)%/}f’ﬁmﬁ‘é"r‘foén ntsqlEeﬁEfgé‘aW%ffl a&n@‘rﬂ]@&f’ﬁﬂs TFleesedSe £ r om
each ot her yRafrdnPfibhethe BedRdhainghto@phiki on, feed neans for encapsul ating
material connecting to the nould cavity, and

11.  Method as claimed in any of the foregoing claims, characterized in that the gas

15  pressure is produced by a heated gas.

12.  Method as claimed in any of the foregoing claims, characterized in that the gas
pressure is reduced after full release of a side of the encapsulated electronic component
directed toward a mould part.
20
13.  Device for encapsulating an electronic component, in particular a
semiconductor, with encapsulating material, comprising:
- atleast two co-acting mould parts which are mutualiy displaceable between a
moulding position, in which the mould parts take up a position for defining at least one
25  mould cavity receiving the electronic component, and an opened position in which the
mould parts are situated at a greater distance from each other than in the encapsulating
position,
- feed means for encapsulating material connecting to the mould cavity, and
- supply means for a conditioning gas with a decreased oxygen concentration
30 relative to the atmosphere,
characterized in that the supply means for conditioning gas connect to a contact side

of at least one of the mould parts.



supply means for a conditioning gas with a decreased oxygen concentration
relative to the atnosphere, characterized in that the supply neans for
condi ti onwoQo@a®oeennect to a contact side of at |east eoe/NRodsveosonul d
parts.14. Encapsul ating device as clained in claim13, characterized in
that the supply Beapslfiar detiee a0adinidddinichgmdas clennaoreized i that tesupplycavi ty

in one of the mopuld parts. ' 15. Encapsul ating device as clainmed in claiml13
or 14, chamerensforAbeiconditioning g33€oBRASHPYIO FEEMEld CaYitE lﬁ@né@iﬁghet%lﬂﬂﬂ?@ﬂ@as
connect to a venting of the nmould cavity. 16. Encapsul ati ng device as
claimed in any of the clainms 13-15, characterized in that the supply neans
for the corditi dicagsuipaihgclonicead clhimed iachiimd3 aUrf demraeidriaedit that dfe t he
nmoul d cavity. 17. Encapsul ating.device as, clained in_an f the clains
13-16, ~SharHRIETABRITGN{RE FoRCIHMNEEN SERIELI OYerERg OF ﬁﬁaﬁ?}ﬂ%s‘ﬁwf or
conditioning gas to a nould part is provided with a displaceable closing
el ement. 18. Encapsul ating device as clained in any of clains 13-17,
characteri Zéd i Edchpsuldting device ectlrmredah anh of thepdims 8 aifs chanactepizdd in oni ng
gas to a mould_part .is | ocated on,the. sanme side of a | d.cavi.t s t hat
rom whi ch thAEEAWRRLE fieaRy 105 UreeeadiiapingEar gomest O Opbit wrfags peigdently
Encapsul at igtghdayhegadsy.cl aimed in any of clains 13-18, characterized in
that the device is also provided with at | east one nmechani cal ejector. 20.
EncapsuPating device as clainmed in any of clains 13-19, characterized in

that the means SUPRLYhASCRILL bl SRS H3%y BF Rt 45 6 bhdkalfelk S T=2NS-
that the connection of the supply means for conditioning gas to a mould part is

provided with a displaceable closing element.

15 18.  Encapsulating device as claimed in any of claims 13-17, characterized in that
the connection of the supply means for conditioning gas to a mould part is located on
the same side of a mould cavity as that from which the encapsulating material is fed to

the mould cavity.

20 19.  Encapsulating device as claimed in any of claims 13-18, characterized in that

the device is also provided with at least one mechanical ejector.

20.  Encapsulating device as claimed in any of claims 13-19, characterized in that

the means supplying conditioning gas are provided with heating means.
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