> Method and device for encapsul ating el ectronic conponents with a
conditioning gas The invention relates to a nethod for encapsul ating

el ectronic conponents in a nould 5 as according to the preanble of claim
1. The invention also relates to a device for encapsulating an electronic
conponent, in particular a sem conductor, with encapsulating material as
according to the preanble of claim12. fhe encapsulatlng of electronic
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solution e scal e 20 heretofore is to provide a nould
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parts out gfthe 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 anci 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




production for a tinme and to clean the nould parts for a |longer period with
a specific 30 cleaningmaterial (such as for instance nelam ne). The
existing solutions for limting the adhesion between encapsul ati ng
material and nould part, with nethods and in devices as described in the
preanbl e, are: that the adhesion can st41| devel op undesirably high

val ues, that the process of the increase of the adhesion during use is not
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Japanese patent 2000 263603 discloses a device and method to release a moulding from
a mould without cracking. The disclosed device comprises a channel, which terminates
directly into the mould cavity and through which resin can be sucked into the mould
cavity. After moulding, the same channel is used to introduce compressed air into the

20 mould cavity to release the moulding from the mould.

- The object of the present invention is to provide an improved method and device for
encapsulating electronic components in a mould, with which the problems resulting
from adhesion between mould and encapsulating material can be limited.

25 _
The invention provides for this purpose a method as according to claim 1. The
unexpectedly advantageous result of applying a conditioning gas such that it also exerts
a releasing gas pressure on the encapsulating material is that multiple effects are

achieved with a single measure, First of all it is possible to significantly reduce the

30.__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
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 thaﬁ 15% by volume or

even more preferably less than 10% by volume of oxygen. Other examples of gases




25 The invention provides for this purpose a nethod as according to claim
|. The unexpectedly advantageous result of applying a conditioning gas
such that it also exerts a releasing gas pressure on the encapsul ating
material is that nmultiple effects are aghieved with a single neasure.
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telease force can be applied over a large area.

The encapsulating process can also be performed in an environment filled with

conditioning gas. It thus becones possible to have a mould cavity, respectively mould

20 part or mould parts remain more or lgss constantly in a conditioned environment \;vith
only limited use of conditioning gas, whjch, depending on the conditions, will result in a

further optimization of the desired effect of reduced adhesion

In order to increase the. efficiency of the contact between the conditioning gas and the
25 mould part it is also advantageous if a flow of conditioning gas is guided along at least a

part of the mould surface defining the mould cavity.

The gas pressure can advantageously be combined with more traditional release means
so that the encapsulating material is also mechanically engaged at least locally for the
30 purpose of exerting a release force. Here can be envisaged ejector pins

;- guidestrips

optionally provided with additional anchors, and so forth, It will be apparent that a

combination of traditional release means and 8as pressure will generate an even great
ecater

release capability,




The encapsul ati ng process can also be perfornmed in an environnent filled
with conditioning gas. It thus becones possible to have a nould cavity,
respectively nould 20 part or nould parts remain nore or |ess constantly
in a conditioned environnent with only limted use of conditioning gas,

whi ch, depending on the conditions,. wi4l result in a further optinization
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encapsul ated el ectronic conponent. In order to further limt the gas
I s 10 .desirable that -the gas pressure is reduced after full
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vity/mould part can be applied in
advantageous manner particularly in the encapsulation of electronic components
mounted on a carrier. The mould cavity or the mould parts are then usually provided
here with a space for receiving such a carrier. It is noted that use is normally made of at
least two, although optionally also more than two, mutually displaceable mould parts.
20 The device will usually also be provided with drive means for mutually displacing the
mould parts, generally an electric motor, and optionally with additional mechanical
. €Jector means for exerting an additional release force on an encapsulated electronic
component to be released. Save for specific supply means for the conditioning gas, such
-a device is commercially available, and modification of existing equipment can
25 therefore be envisaged. For the further advantages of the device according to the
invention reference is made to the advantages in respect of the above described method

also forming part of the invention.

In yet another embodiment variant, the mould parts are enclosed by a screen. With such

30...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

from normal atmospheric gas conditions.




wi th encapsul ating material as according to claim12. Such a device with an
outflow 15 opening arranged in a contact side of a nould cavity/nould part
can be applied in advantageous manner particularly in the encapsul ati on of
el ectroni c conponents nounted on a cargier. The mould cavity or the nould
‘parts are then usually provided here with a space for receiving such a
carrier. It _is noted that use is normally nmade of at |east two, although
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ascreen a CRSNORE MU Site of Giemugthamimmly msalmtfoﬂtbcaaindmi@ﬁﬁg%bg %u%gys-t ight for

t he pur poseomibct cpgRAREIIE B8/i® i Vi ro nt whi ch encl dses the noul d
parts Wdﬂ@hi Crﬁgdi f(yers fr%rﬁﬁ%ﬂ% a?ﬁ@g%rhe?ﬂegcoﬁg@oﬂﬁﬁaﬂ&lﬁm. 5 1In yet
anot her enBod¥ HECYdP fiwpsitiemwhers ifican haug sboaordesizéd @hdoShPghe,, Mt eri al .
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adhesi on encglpsul ating material becomes unnecessary. Such coatings,
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is thus mechanical manner require very major structural measures in the mould parts, The

ejector pins applied here must be integrated into the mould parts in a manner such that
encapsulating material cannot penetrate between such pins and the remaining moﬁld
part. The outflow opening can be provided as desired with 3 displaceable closing

20  elementto en_able the gas flow to be regulated therewith and to prevent contamination
of the gas supply.

In a preferred variant an outflow opening is located on the‘samc side of a mould cavity

as that from which the encapsulating material is fed to the mould cavity. The

25 encapsulation can thus be “peeled” away from the mould cavity from the feed side. The

device can be additionally provided with at least one mechanical ejector

It can also be advantageous to provide the gas supplying means with heating means so

as to thus prevent undesired cooling of the mould parts as a consequence of the gas
30  supply.

The present invention will be further elucidated on the basis of the non-limitative

exemplary embodiments shown in the following figures. Herein:




10 brought directly to the position where it can bring about a desired
conditioning effect. In yet another enbodi nent of the invention, the supply
means can for instance connect to a venting and/or to a contact surface
adj acently of the nmould cavity. In addition to the advantages already
menti oned above, it is also the case that applying a gas pressure is 15
structurally, a sinple operation, this while the traditional release neans
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fromthe nmatbadmgw thy ifvestiont he feed side. The device can be additionally
provided with at | east one nechanical ejector. It can al so be advant ageous
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channel 14 which connects to mould cavity 4. The conditioning gas is carried directly
mto mould cavity 4 through channel 14 and a force is simultaneously exerted on the {at

least partially cured) encapsulating material 5 in order to release it from the contact side
8 of mould cavity 4. |

20
Figure 2 shows an encapsulating device 20 in which a carrier 21 is placed with a
housing 22 of encapsulating materiai § arranged thereon. Also shown is 2 runner 23
which is formed by encapsulating material 5 cured in a feed channci. This runner 23 js
usually separated in a sqbsequent processing of carrier 21, As an alternative to channel
25 14 (or additionally to channel 14) shown in figure 1, a supply channel 16 for
conditioning gas can also connect at a position of the contact side 15 of upper mould
part 3 such that the conditioning gas is blown against the runner 23. The space between
mould parts 2, 3 is moreover bounded by a screen plate 24 and a second scfeen plate 25

displaceable as according to arrow P4, Owing to the screen means 24, 25 it is possible

30 tomaintain a gas environment between mould parts 2, 3-which differs from the

environment,

Figure 3 shows a part of an encapsulating device 30 with a lower mould part 32

assembled from a plurality of mutually displaceablé components. A carrier 34 ig




according to the invention. Figure 1 shows an encapsulating device | with a
| ower nould part 2, relative to which 10 an upper nould part 3 is

di spl aceabl e as according to arrow P 1. A nould cavity 4 is left <clear in

upper nould part 3 for the purpose of f?rning a housing, not shown in this

figure, to be manufactured with encapsulating material 5. Arranged in | ower
nmoul d part % is arecess 6 in which a carrier wwth an el ectroni c conponent
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figure 1, ®5sTpptonditivaingehs Hbeih 8E hd el as can al.so connect at a
posi tiqp of the gontact @%i Sde. 115991%&3%%1& mutﬁ'%h&'ﬁlggfmgeg apSRipting he
condi t i oni AGEELH @ B‘I'%‘Wifi%51’ﬁ%!ﬂtﬂ"ﬁéommﬂécBE&upﬁmn@mmegtmen moul d
parts 2, 3comlitionl Wil R e | ate 24 and a second screen

pl ate 25 is%gé%%\glge as accorag?ﬁﬁlgﬁll?égfogl'r@% SPACSS G MG e%est 4 Kgleasecr een neans
24, 25 it [ECPEESIHNE B Vayefmnhionithe cocomalatmymsendPaker St MRaR JFoul d parts
2, 3 whi chihdiehdapsufating aimtdRes i t. .Figure 3 shows a part of an
encapsul at i n%ﬁf;gvi ceg30 vci t hsg g{m@%m’agﬁgﬁﬁ@ﬁd%@éﬁ% @orirsHm a

plurality & QY& qopnes irgq)pmb_m weryceperifio anhser wthel doh@bkt side 3.'f5(>f7

15 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

initiated by moving the support 32 and the edge part 33 over a limited distance.




cl anped between a support 32 and an edge part 33 which are nutually

di spl 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 thusg be kept free of encapsul ating
material 35. Once the encapsulating material 35 has at 5 least partially
cured, noul d(_ggirn*s 31, 32 can be noved apart (through for instance a snall
distance d of a fewtenths of a mllinmetre, nore specifically for instance
0.5 nm. By noving apart nould parts 31, 32 a supply channel 36 for feed
of a conditigni ngMgtis i s al sqo-opened, with the result that conditioning
gas is supplied aS hed iy apsipsuiingelegtionieeompbines ngﬂié&:QMH@g?,?ﬁf herein
penetrat es bpioeaseing st dfousi ng made of encapsul ating 10 mat'érf a ﬂ'§5 and a
nmoul d cavity 38 i&tlhe contact side 37 of upper nould part 32. The

condi ti oni ng_gas ‘WR4NgdReeIpeioniccompaucat (1R)fve bhBsuItAG (P25 oRESSUr € Wi | |
exert a relgdsendforce (for instance as a wave front) onél%he Eliles psul ati ng
mat eri al, whereby, rel ease of the encapsulating material 35 from noul d
cavity 38 is si n%ﬁ)fqeﬁ’é‘aaﬁﬁ@apﬂéaﬁugmﬁtdriabmﬂﬂhe%ﬁld’?}gi}iﬁpﬁfr comes into

e 3

contact in weiewiteGkdd GG hth.th pnt act si of 15 upper noul d
part 32, whereby the ga% ca;%?{é?%s%fffcg?fg“%h%jmpuldmhvigriabtdugmihﬂa ef ficient

manner . The “PUf% ¢l agpnditieninggaaponthiatigh@lesBisel rom.ould cavity 38
can be 10ni theatRskpiye, MOVi Ng the support 32 and }t@}lgggcc’fré’gmf?&f’?r@@“’é\?‘er a
limted distance. 8 Clains 1. Method for encapsul ating el ectronic

conponent s fhAFscierized indhatdt least a Phrt bPthb Bnd; ing steps.of., 5 A

pl aci ng thecoﬂtaet:gideqfﬂ'sa)cof‘a%fmgﬂgnt &%& f%i;rdltg%g%?és}sé?‘f?ﬁ’é°‘?p‘ﬁf'%¥l Msul d cavity

(4), and B) feeding dn encaps R e @vita(4) @Bling eichhermmul d cavity (4),
wher ei n at qn@%ﬂla@%mcﬁdﬁomemu]dd;aﬁwgygghq%%?eg?agﬁthe moul d cavity is -

brought i NteQertGIQYA i .a_condi ti oning” gas con N8 §asPrgwsuiedased oxygen
concentlr5 ation rel te’{?ei‘:%}lg Séﬁui%mﬁﬁﬂajﬁyﬁ%?ﬂﬂéﬁ@mng gas.

2. Method as claimed in claim 1, characterized in that the conditioning gas is

Introduced between the encapsulating material and a moyld surface (8) defining the

mould cavity (4) after at least partial curing of the encapsulati

o . .
e g material in the mould
20 '

3. . . .
| Method as claimed in claim 1 or 2, characterized in that a flow of conditioning

gas 15 guided along at least a part of the mouid surface (8) defining the mould cavity.

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

25  mould surface (8) defining the mouid cavity (4) is brought into contact with an ¥t
conditioning gas. h
5. .Method as claimed in claim 4, characterized in that the mould surface (8)
defining the mould cavity (4) is brought into '
¢ . e .
y 1t Into contact with nitrogen as condmmoung gas.

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

mould surface (8) defining the mould cavity (4) is brought into contact wij

- th a reducing




characterized in that at |east a part of the conditioning gas is introduced
fromthe contact side (15) of the nould into the nould cavity (4) during
rel ease of the encapsulating material fromthe nould cavity (4) such that
a releasing gas pressure is exerted on ghe encapsul ating material by the
conditioning gas. 15 2. Method as clainmed in claim1, characterized in that
the conditi on,i ng sb&i s introduced between the encapsul ating material and
a nmoul d surfdcte (g@t dps Pﬂﬂlﬁ&dﬂmdaimrhwhdracﬁ#izkdlin(tﬁ:téﬁr&@rrel 2|)theea5t parti al
curing of thenapadss b al,in.the mould cavriy > 20 3. Method
as ol aimed in clam %“%Fé“%’f*s gﬁ%rgﬁa%lgeeq'rﬁ%m%lytfﬂ%‘heHUFDDmnfef(erd@glﬁii ti oni ng

I S gas qui deﬁe?i‘F%f?&eat | east a part of the nould surface (8) defining the
nould cavity. 4. Method as clainmed in any of the foregoing:clains,
character zeg in tg}?&‘b%hamn% nmoul d surface (8) defining the nould cavity
(4) is brought i tekadtmednintahy afthe Rebdo; Lthoning.gas. 5. Method as
claimed in cleRhd®ofiheChAL %ﬁgteri z$d. L n ‘t_h.aét 1 ku‘%hgrascﬁ%fzg&é“ thaf thegef i ni ng
the noul d cavity (4}5 | STBT DTG HRa rf‘?t't?‘E’B#F@lb!ﬂwimgapﬂrtdsuégeﬂnﬂédﬁﬁﬁgéetioni ng
gas. 30 6. E‘I\?é‘??@t{3&b0fctheaélmdnﬂclaomﬂbheﬁ{ (zﬁﬂﬁdfaﬂ% %o]%g‘& | gi 05, characterized
in that the pdmuwg surface (8) defining the nou ?MﬂA%alﬁ%Paﬁrafught
into contact wth a reducing gas. 9 7. Method as clainmed in claimi1,
characterized in that during release the encapsulating material is also
engaged chani c for, .the purpose of exerting a release force. 5 8.

Met hod égeclbéi e eéihéd %sn‘i}a‘wg {10 thedoieaeing blains charhakAsdagh a0 ddsthat the

pressure is developed between a side of the encapsulated electronic component (22)

directed toward a mould part and a shape-defining mould part (3)

0. . . .
Method as claimed in any of the foregoing claims, characterized in that a side

15 of the encapsulated electronic component (22) directed toward a mould part (3) is
released as a wave front from the shape-defining mould part (3)
11, i i i
| Method as claimed in any of the foregoing claims, characterized in that the gas
pressure is produced by a heated gas.
20

1. . . .
, Method as claimed in any of the foregoing claims, characterized in that the gas

pressure is reduced after full release of side of the enc.

! apsulated electronic compo
(22) directed toward a mould part (3). o

25 13, Device for encapsulating an electronic component (12), in particular 3

semiconductor, with encapsulating material (5), comprising:

- atleast two co-acting mould parts (2, 3,313

2) which are mutually disp}
between a moulding position, ¥ cisplaceable

in which the mould parts take up a position for defining at

least one mould cavity (4) receiving the electronic component, and an opened positio
S n

30 in which the mould parts are situated at a greater distance from each other than inthe

encapsulating position,

feed means for encapsulating material (5) connecting to the mould cavity (4),
and ' ' ’




rel ease of the encapsulating material is initiated by noving apart over a
limted distance a support (32) of the electronic conponent (22) and an
edge part (33) that is also part of the nould. 10 9. Method as clainmed in
any of the foregoing clains, characteri 28 in that the gas pressure is
devel oped between a side of the encapsul ated el ectroni ¢ conponent (22)

di rect ed toward acppyleddfir aR08ti o AN vid b Shell B dln Blchntitn 10,

Met hod as clainmed in any of the foregoing clains, characterized I'n that a
side 15 of tflaivetepsaimaspkesc.el ectroni c conponent (22) directed toward a

moul d part ( %)naiiaﬁtel(‘)iﬁé?i iﬁ"J}ﬁﬁqh@&gﬁly"l\@e\éﬁs fok ?&%dhtfeorn?%] I'gté‘gg] gon%gggf%gﬁ)gtb ning nould

part (3). 11. Method as clained i'n any o ol ng

char act er i zedogtapt siHat15) pkatdpast onp pbthe mosld mrtpr oduced by a heated gas. 20 12.
Met hod assclaimed in any of the foregoing clainms, characterized in that the
gas pressure is reduced after full release of a side of the encapsul ated
el ectroni c cdéfponiénvapsulatiny deaicess clritmedinataiin 43,rohutoktqried i Gt théSudply Devi ce

seni conduct o cattoril SuEhRRef: SARP IR o't B endog et il Btk 1 east tuo
co-acting nould parts (2, 3, 31, 32) which are nutual ly displ aceabl e

bet ween a nowl di Qsit.ion, .in ich.the | d .parts take up' a position
for defini ng%at rﬁ‘é’%?ﬂ%%‘i%‘iﬂaa%ﬁgﬁ?a‘tyﬁ@tﬁ"e@@f’vilﬁg‘4t ehargqternizeddn ¢
conponentq  athalt thi sipineekng fithé @AdBoning gitoaliect (18, 58)4b &l chct SurBke(iSht uat ed
at a greater a{cstpn glﬁfroq&ach other than in the encapsulating position,
feed neans 8 'ﬁé’é’g "B NE it erial (5) connecting to the nould cavity
(4), and 10 supply nmeans for a conditioning gas with a decreased oxygen

concentratio relative.to, the at rmsghere, .
16, ncapsulating device as claimed in any of the claims 13-15, characterized in

that the connection (16, 36) of the supply means for conditioning gas to a mould part is
15 provided with a displaceable closing element.

17.  Encapsulating device as claimed in any of claims 13-16, characterized in that -
the connection (16, 36) 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

20  material is fed to the mould cavity.

18.  Encapsulating device as claimed in any of claims 13-17, characterized ix that

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

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

the means supplying conditioning gas are provided with heating means.




characterized in that the supply nmeans for conditioning gas connect (16,

36) to a contact side (15) of at |east one of the nmould parts. 5 14.
Encapsul ati ng device as clainmed in claim13, characterized in that the
supply neans for .the conditioning gas connect (16, 36) to a venting of the
nmoul d cavity. 15. Encapsul ating device as clainmed in any of the clains
13-14, characterized in 10 that the supply neans for the conditioning gas
connect (16, 36) to a contact surface (15) adjacently of the nmould cavity.
16. Encapsul ating device as clained in, any of the clains 13-15,
characterized in that the connection , 36) of the supply neans for
conditioning gas tp a nould part is 15 provided with a displ aceabl e
closing el enment. 1% Encapsul ating device as clained in any of clains

13- 16, characterized_in that the cdhnection (16, 36) of the supply neans
for conditioning gas to —Parf LS. . .1bhel sane side of a
moul d cavity as that fro \é Qterial is fed to the
nmoul d cavity. 18. Encaps clainms 13-17,

characterized in that t \H R at | east one
mechani cal ejector. 25 1 ' med in any of clains
13-18, characterized in YO } Ntioning gas are
provi ded with heating ne . 14 652 i 7FIG 1
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