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The invention relates to a method for encasing an
electronic component, in particular an integrated circuit,
with a hardening plastic, in which the component is
positioned”in the cavity of a splittable mould, with a

5 £ilm, which is detachable from the walls of the cavity,
placed between the component and the mould and the plastic
being injected into the space between the component and the
film. Such a method is known from the French patent 2103917
(MOTOROLA) based on the US patent application 60.339, filed

10 August 3, 1970.

' This_known method has many advantages, such as the
absence of release agent in the plastic used for the
encasing, the fact that the mould is not subject to wear by
the abrasive fillers in the plastic, and a good and

15 complete detachment of the encased components from the

| mould.

_ The invention aims to improve this known method and
'is based on the insight that particularly interesting and
advantageous applications arise when one uses a film which

20 at the side;facing the component bears a material which
adheres better to the still warm plastic encasing the
component than to the film, sothat this material remains
adhering to the plastic encasement during and after the
removal of same from the mould after it has cooled.

25 ' Thus the above described method is according to the
invention carried out in such a way that use is made of a
film which at the side facing the component bears a
material which adheres better to the still warm injected
plastic encasing the component than to the film, and thus

30 remains adhering to the plastic encasement when the latter
is removed from the mould after cooling.

With this method the material can be applied'to.the
encasement of an electronic component either as a full



15 conpl ete-detachnment of the encased conmponents fromthe noul d. The

i pvention ains to inprove this known nethod and is based on the insight
that particularly interesting and advant ageous applications ari se when one
uses a filmwhich 20 at the side facing the2conponent bears a materia

whi ch adheres better to the still warm plastjic encasing the cqnponent than
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The material can also be a ceramic material, or

glass. This glass can be applied to the film in a pattern

of light-conducting tracks, which can be combined with, or

made to interact with, light-sensitive or radiation-

10 sensitive electronic components. These light-conducting
tracks can also be combined with, or made to interact with,
light-transmitting or radiation-transmitting electronic
components. _

The claimed exclusive rights also include an

15 electronic component with plastic encasement, provided with

a coating applied by means of the above described method.
This coating can either be a metal coating which

can have the form of discrete tracks, to which electronic

components are connected, or a coating of ceramic material,

20 such as glass. This can be in the form of tracks
interacting with electronic radiation-sensitive and/or
radiation-transmitting components.

An advantageous way to carry out the method
according to the invention is and in which the encasing;is

25 carried out in at least two successive steps, as follows:

- a first step, in which the moulding cavity walls have
not yet fully reached their end position and the
plastic is injected between the component and the film
at such pressure that the film comes to rest in a

30 sealing manner against the moulding cavity walls, and
- an immediately following second step, in which the

moulding cavity walls are moved into the end position.
Preferably the injection pressure is maintained
during the carrying out of the second step.

35 The claimed exclusive rights also include a mould
for carrying out the above described method provided with
means for controlling the closure of the moulding cavity
walls in such a way that in a first step said walls are
moved virtually completely into their end position with



30 rermains adhering to the plastic encasenent when the latter is renoved
fromthe nmould after cooling. Wth this nmethod the material can be applied
to the encasenent of an electronic conponent,either as a full coat i ng,
or as a partial coating, with the possibility to provide the outer surface

of such a conpg | ' qnat t o BN ri a
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material, or gl3ss mo¥ed ke sthedr mndmAsiddan the filmin a pattern of

l'i ght - conducting tracksph¥¥ifidu X orerdrdd Wridvid@a with a shut~off
element in the injection channel.
5 The invention is explained with reference to the
drawing, in which:

Fig. 1 shows a section of a mould according to the
invention, in order to explain the method according to the
invention;

10 Fig. 2 shows a top view of a part of the mould
according to Fig. 1; and

Figs. 3A to 3E show sections of a mould according
to the invention, in various steps of the method according
to the invention.

15 Fig. 1 shows a section of a known mould by means of
which the method according to the invention can be carried
out. Reference numeral 1 indicates a semi-conductor
component, in particular an integrated circuit, mounted on
a lead frame strip 2. The electrical connections of the

20 semi-conductor component 1 are connected to the lead frame
strip 2 by means of wires 3. The lead frame strip is
clamped between two parts of the mould 4. The mould 4
consists of two shoes 5, containing porous moulding parts 6
which define cavities 7 in the mould. The shoes 5 have .

25 channels 8, by means of which air can be extracted from the
moulding parts 6 or admitted to the moulding parts. Before
a hardening plastic 20 is now forced into the cavity 7, the
inside walls of the mould parts are covered with a
stretchable film 10 which does not adhere to the plastic,

30 and does not adhere to the mould either. The film is fitted
closely against the moulding part through extraction of the
air from the space between the moulding part 6 and the film
10.

The cavity 7 provided with film is subsequently

35 filled by injecting a liquid, hardening plastic 20, for
example by forcing said plastic out of a flexible
encasement 21 between two pressure plates 22. For this
purpose, the cavity has a vent, for example a gap in the
partial face of the mould 4.



made t'0 interact with, light-sensitive or radiation- 10 sensitive
el.ectroni c conponents. These |ight-conducting tracks can al so be conbi ned
with, or made to interact with, light-transntting or

radi ation-transmtting el ectronic conponents. The cl ai med exclusive rights
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The horizontal boundary of a cavity 7 in the mould
is indicated by the dashed line 30. '

Various semi-conductor components 1 are generally
mounted on the lead frame strip 2 through repetition of the

10 illustrated structure upwards and/or downwards in the
figure.

Fig. 3 illustrates in succession in Figs. 3A, 3B,
3C, 3D and 3E the processing steps to be carried out in an
embodiment of the method according to the invention. Parts

15 with identical reference numberals to those in Fig. 1 or
Fig. 2 are of the same type and have the same function.

Fig. 3A shows an open mould 4, consisting of two
parts, between which two flat bands of film 10 are
stretched, one for each mould part. Each band of film comes

20 off a stock roll 40, from where the film, after being used
once, is rolled onto a second roll 41, as shown in Figs.
3B, 3C, 3D and 3E. For unrolling and rolling up of the
film, the;rolls 40 and 41 can be, for example, braked and
driven in a manner not shown in any further detail, in such

25 a way that the film is held taut in the mould. '

Fig. 3B shows the next step. The moulding parts,
with the unused bands of film between them, are clamped
together, following which the air is extracted through the
channels 8 between the porous moulding parts 6 and the film

30 10. This is symbolized by the arrows facing away from the
mould at the channels 8. The film, which is stretchable, is
deformed so that it fits closely against the cavities 7,
and thus forms a layer on the inside wall of the mould
parts.

35 Fig. 3C shows the subsequent opening of the mould,
while the film remains sucked against the moulding parts 6.
After the opening, a lead frame strip 2, with in this
example four semi-conductor components 1 mounted thereon,
is positioned between the mould parts and thereby clamped



accordinng to the invention is and in which the encasingis 25 carried out in
at |least two successive steps, as follows: - a first step, in which the
moul di ng cavity walls have not yet fully reached their end position and the
plastic is injected between the conponent a%d the filmat such pressure
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t he cl osur esof framenmstikrdpngndagily.walls in such a way that in a first step

said walls are Fig. 3E gives an example of the detachment from the

closed mould of the semi-conductor components on the lead
frame strip encased with set plastic. For this purpose, air
can be supplied through the channels 8 of the top mould

10 part to the porous moulding parts 6 of the top mould part
(symbolized by the arrows facing the mould at the channels
8), following which the mould is opened. The top f£ilm now
comes away from the top moulding parts, from the top mould
part and from the encased semi-conductor components, since

15 the film does not adhere to the materials in question. The
components are detached in a corresponding way from the
bottom mould part, following which the components are
removed from the mould. The parts of the films 10 used in
the mould are then wound onto the rolls 41, following which

20 the situation illustrated in Fig. 3A arises again.

It is possible in this way to repeat this method
any desired number of times, determined by the stock of raw
and other materials. _

The method according to the invention offers

25 particularly interesting applications by using a film
bearing on the side facing the component a material which
adheres better to the still warm plastic encasing the
component than to the fiim, and thus remains adhering to
the plastic encasement following removal thereof from the.

30 mould after cooling.

A number of examples will be given below.

If the material consists of a metal coating, a
Faraday cage is formed around the component, by means of
which the component is protected against incoming elec-

35 tromagnetic radiation, and the discharge of electromagnetic
radiation is also suppressed. Moreover, a certain
protection against the penetration of moisture is obtained,
and radiation in the visible light spectrum and in the
ultraviolet spectrum will also be blocked.



noved--virtually conpletely into their end position with -3- conpacting
of the plastic, and in a second, succeeding step are noved into their end
position. This nould is preferably providgdsthh a shut-off elenent in the
i njection channel. 5 The invention™is explained with reference to

| nvent on, i n order to G BREAN AL ALERSS A8cePr AR ChRIE R hd e

Fig. 2 shows ath§pP@ssibdsifypeft selderéngpthg component in a simple
manner to a metal element, for example a cooling element.

Of course, it is also possible to carry out the
5 metal coating in the form of tracks, with the result that
after the encasing plastic sets on the component itself a
pattern of electrically conducting tracks is left behind,
and can be combined with discrete electronic components. It
is clear that a multiplicity of interesting and unexpected

10 potential applications is produced here through the
"printed circuit" formed on the component.

Partially pressing away the carrier film mass at
the transition from the clamping face around the moulding
cavity and the moulding cavity itself ensures that the

15 coating is stretched through stretching of the elastic
carrier film, in such a way that the non-elastic metal
layer can no longer follow this stretch and is interrupted,
so that the contacts coming out of the electronic component
are prevented from short-circuiting with each other.

20 A second possibility is the use of a ceramic
material. This gives an absolute shielding of the encased
component and a considerably improved protection against
penetration of moisture, because there are many fewer
moisture-absorbent molecules on the external surface of the

25 product thus obtained than is the case with a plastic
surface not shielded with ceramic material. This complete
sealing against moisture penetration means that there is no
risk now of "blowing up" through steam formation, which
could occur where there is great local heating during, for

30 example, soldering or if a large quantity of electrical
energy is dissipated in the encased component, with the
accompanying heat development. Here again, far-reaching
protection against radiation from the visible and
ultraviolet spectrum can be obtained.

35 The use of glass as the material which is trans-
ferred from the film onto the encasement is particularly
interesting. With the measures proposed according to the
invention it becomes economically possible for the first
time to use very thin glass layers in the form of light-



according to Fig. 1; and Figs. 3A to 3E show sections of a nould according
to the invention, in various steps of the nmethod according to the

i nvention. 15 Fig. 1 shows a section of a known nould by neans of
whi ch the method according to the invention can be carried out. Reference
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circuit, nmounted ., on a lead frane electrlg Fco ectlons
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parts 6 which I ne cavities ave annel s
8, by means df tWHAME ﬁ#t%mrb@%é{ﬂga(ﬁl@@ ingeragt with, light-sensitive

or radiation-sensitive electronic components or light-
transmitting or radiation-transmitting electronic
components. This means that it is no longer necessary to
use optoelectronic couplers as discrete components.

- 10 Interruptions can be provided by preventing the transfer at
certain points through, for example, selectively applying a
second coating as a release agent beforehand.

It should be pointed out that the porous moulding
parts 6 shown in Figs. 1 and 3 are not absolutely essential

15 for achieving the object according to the invention.

A single air venting or air supply opening, or a
limited number of such openings in the cavity 7, connected
to an air channel 8, can replace the porous mould part,
this depending on the stretching properties of the film.

20 A film which has the abovementioned properties is,
for example, a polymer film.

Special advantages are obtained if the encasing is
carried out in two successive steps. In the first step the
mould cavity walls are not yet fully in their end position,

25 and the plastic is injected between the component and tﬁé
film at such pressure that the film comes to rest sealingly
against the moulding cavity walls. Thereafter, the mould
cavity walls are taken into the end position, which causes
the pressure in the mould cavity to increase sharply,

30 resulting in good sealing of the moulding mass at the
critical points where air inclusions are often found if the
encasing is carried out in one step. In this case one can
use a mould which is not fully closed in the first step,
and in the case of which the sealing effect of the film is

35 therefore relied upon for the sealing, but it is preferable

‘to use a mould in which the moulding cavity walls
themselves are movable more or less independently of the
mould. In the first step the mould is then fully closed,
but the moulding cavity walls have not yet reached their



noul di'ng parts 6 or admtted to the nmoul ding parts. Before a hardening
plastic 20 is now forced into the cavity 7, the inside walls of the nould
parts are covered with a stretchable film 1Q which does not adhere to the
plastic, 30 and does not adhere to the noul & either. The filmis fitted

cl osel y_agal nsaddi6 il pLhciBhougheckhEact] o Ale honalied R LTE

space between the noul he c V|ty provi ded
with filmis sﬁﬁ@e&&@ﬁppysﬁgpﬁlﬁP€&nﬁywthBthﬂgm9u1¢%ﬂﬁcﬂaﬁ%rh%nlng
plastic 20, foeompadtlea.by forcing said plastic out of a flexible

encasenent 21 between pressure plates 2% Fpt ? ur o&eé the cavity
has a vent, for exanplgwghg ﬁeﬁﬁ FﬁgsBQFFPa h?a ég% %% %gu 4,
5 encasement is considerably improved at the most difficult
and most critical points. It has advantages here if a shut-
off element is provided in the injection channel.



-4-‘Fig, 2.-shows a top view of the device according to Fig.-1, -w-th top-—-
part 5, 6 of the nould renoved and the pressure plate 22 renoved. Parts

with identical reference nunbers to those in Fig. 1 are of Thsdh laced
and have 5 the sane function. The horizontal® boundary of a ci H i L
mould is indicated by the dashed |ine 30. Various sem -condu

1 are generally nmounted on the | ead franegéﬁlﬂ§ 2 through repetition of the
10 illustrated structure upwards and/or downwards in the figure. Fig. 3

IIlustrates in T. uccess'NPeQ:thi chﬁ's encas1n|<3;’ an electronic component, in
particular an integrated circuit, with a hardening plastic,
in which the component is positioned in the cavity of a
splittable mould, with a film, which is detachable from the
5 walls of the cavity, placed between the component and the
mould and the plastic being injected into the space between
the component and the film, characterized in that use is
made of a film which at the side facing the component bears
a material which adheres better to the still warm injected

10 plastic encasing the component than to the £film, and thus
remains adhering to the plastic encasement when the latter
is removed from the mould after cooling.

2. Method according to claim 1, characterized in that
the material is a metal coating.

i5 3. Method according to claim 1, characterized in that
the material is a ceramic material.

4. Method according to claim 1, characterized in that
the material is glass.
5. Method according to claim 4, characterized in that

20 the glass is applied to the film in a pattern of light-
conducting tracks.-

6. Method according to claim 5, characterized in that
these light-conducting tracks are combined with, or made to
interact with, light-sensitive or radiation-sensitive

25 electronic components.

7. Method according to claim 5, characterized in that
these light-conducting tracks are combined with, or made to
interact with, light-transmitting or radiation-transmitting
electronic components.

30 8. Electronic component with plastic encasement,.
provided with a coating applied by means of the method
according to one or more of claims 1 - 7.

9. Component according to claim 8, characteriged in
that said coating is a metal coating.

35 10. Component according to claim 9, characteriged in
that the metal coating is applied in the form of discrete
tracks.

—
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3C, 3D-and"3E the processing steps to be carried out in an enbodi nent of
t he nmet hod according to the invention. Parts 15 with identical reference
nunberals to those in Fig. 1 or Fig. 2 are of the same type and have the
sane function. Fig. 3A shows an open nould 4] consisting of two parts,

bet ween whi ch flat ' re.s S | d
part. Each bang%gf fi|ﬁ?@§§§gﬂﬁogé%§}é92§0§ %%f'ﬁzgg’froméﬁgﬁéﬁﬁﬂ%qg?lm
after bei ng ussbagnthe tracks| aveonennected ok dbs¢retie ekeatinonid n Fi gs.

3B, 3C, 3D andcdfpoh@htdnrolling and rolling up of the film the rolls 40
and 41 can be, for exanple, braked and,driven jin,a manner not shown jin any

further detail 12in sucfo®BoReRky2ERAFILRE 9| Flaim By FChagActeriznd iy 4.
Fig. 3B shoss thatneke sbapindheésnaucdragipanaseril h the unused bands of

filnlbetmeen tH§q1 arecgksggggt according to claim 12, characterized in
that the ceramic material is glass.

14. Component accordihg to claim 13, characterized in

that the glass is in the form of tracks interacting with

10 electronic radiation-sensitive and/or radiation-transmit-
ting components.

15. Component according to claim 9, characterized in

that the metal coating is a solderable material.

16. Method according to claim 1, characterized in that

15 the encasing is carried out in at least two successive
steps, as follows:

- a first step, in which the moulding cavity walls have
not yet fully reached their end position and the
plastié is injected between the component and the f£ilm

20 at such pressure that the film comes to rest in a
sealing manner against the moulding cavity walls, and

- an immediately following second step, in which the
moulding cavity walls are moved into the end position.

17. Method according to claim 16, characterized in that

25 the injection pressure is maintained during the carrying
out of the second step.

i8. Mould for carrying out the method according to

claims 16 - 17, characterized by means for controlling the

closure of the moulding cavity walls in such a way that in
30 a first step said walls are moved virtually completely into

their end position with compacting of the plastic, and in a

second, succeeding step are moved into their end position.

19. Mould according to claim 18, characterized by a

shut-off element in the injection channel.
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together, followi ng which the air is extracted through the channels 8
between the porous noulding parts 6 and the film30 10. This is synbolized
by the arrows facing away fromthe nould at_fhe channels 8. The film which
is stretchable, is deformed so that it fiTsttlosely against the cavities 7,
and thus forns a layer on the inside mal%lqé thf moul d parts. 35

Fig. 3C shows the subsequent openi ng of d, while the filmremins
sucked agai nst the noulding parts 6. After the opening, a lead frame strip

2, with in this exanpl gne0yhvaa¥ishORLEvs AbsCATREBRBASEr NELEEhd Nes eon.
I's positioned between the nmould parts and thereby cl apped : ,

: electronic component, in particular an integrated circuit,
with a hardening plastic, in which the component is placed
in the cavity of a splittable mould, énd prior to the

5 injection of material into said cavity a film which is
detachable from the walls of the cavity is placed between
the component and said walls, and the plastic is injected
into the space between the component and the f£ilm, in which
use is made of a film which at the side facing the

10 component bears a material which adheres better to the
still warm injected plastic encasing the component than to
the film, and thus remains adhering to the plastic
encasement when the latter is removed from the mould after

cooling.
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-5- fast after the nould parts have been brought together. Fig. 3D

il lustrates the next step according to the new nethod, in which a hardening
plastic 20 is forced into the cavities provided with semn -conduct or
conmponents, lead 5 frane strip and film Fig. 3E gives an exanple of the
detachnment fromthe closed nould of the sem -conductor conponents on the

| ead frame strip encased with set plastic. For this purpose, air can be
supplied through the channels 8 of the top nould 10 part to the porous

nmoul ding parts 6 of the top nmould part (synbolized by the arrows facing the
moul d at the channels 8), follow ng which the mould is opened. The top film
now cones away fromthe top noulding parts, fromthe top nould part and
fromthe encased sem -conductor conponents, since
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15 the fil m does not adhere to the materials in question. The conponents
are detached in a corresponding way fromthe bottom nmould part, follow ng
whi ch the conponents are removed fromthe mould. The parts of the filns 10
used in the mould are then wound onto the rolls 41, follow ng which 20 the
situation illustrated in Fig. 3A arises again. It is possible in this way
to repeat this nethod any desired nunber of tines, determ ned by the stock
of raw and other materials. The nethod according to the invention offers 25
particularly interesting applitcatNons by usia i | m bearing on the side

facing the conponent a matg ig#—q%;] h adhe to the still warm
pl asti c encasi ng the conpghent th 0 thg and thus renmai ns adhering
to the plastic encasenent foH1$M ng fegov |t of ffromthe
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30 moul'd after cooling. A nunber of exanples will be given below. If the
materi al consists of a netal coating, a Faraday cage is formed around the
conponent, by neans of which the conponent is protected agai nst incon ng
el ec- 35 tromagnetic radiation, and the discharge of el ectronagnetic
radiation is al so suppressed. Moreover, a certain protection against the
penetration of noisture is obtained, and radiation in the visible Iight
spectrumand in the ultraviolet spectrumw |l also be bl ocked. -6- A
speci al advantage is that the netal |ayer offer ‘
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the possibility of soldering the conponent in a sinple manner to a netal
el.ement, for exanple a cooling elenent. O course, it is also possible to
carry out the 5 netal coating in the formof tracks, with the result that
after the encasing plastic sets on the conponent itself a pattern of

el ectrically conducting tracks is |left behind, and can be conbined with

di screte electronic conponents. It is clear that a nmultiplicity of

i nteresting and unexpected 10 potential applications is produced here
through the "printed circuit” formed on the conponent. Partially pressing
away the carrier filmmass a ansitio ro he cl anpi ng face around

the noul ding cavity and thefnoul di ng\cavityitself sures that the 15

net al

such a way that the non-el gstic
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| ayer ¢an no longer followthis stretch and is interrupted, so that the
contacts com ng out of the electronic conponent are prevented from
short-circuiting with each other. 20 A second possibility is the
use of a ceramc material. This gives an absolute shielding of the encased
conponent and a consi derably inproved protection agai nst penetration of

noi sture, because there are many fewer npi sture-absorbent nol ecul es on the
external surface of the 25 product thus obtained than is the case with a
pl astic surface not shielded with ceramic material. This conplete sealing
agai nst noi sture penetrationa t hat therg-TsS ri sk now of "blow ng
up" through steam formati on/ which uld ocgur where\there is great | ocal
heati ng during, for 30 exaffple, ;soldgring ¢gr ifja | af\ge quantity of

el ectrical energy is dissi ated*fn t encfsed Tgonporjent, with the
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acconpanyi ng heat devel opnent. Here again, far-reaching protection against
radi ation fromthe visible and ultraviol et spectrum can be obtai ned. 35
The use of glass as the material which is trans- ferred fromthe filmonto
the encasenent is particularly interesting. Wth the neasures proposed
according to the invention it becones econom cally possible for the first
time to use very thin glass layers in the formof |ight- -7- conducti ng
tracks to formconplete optical circuits on the external surface of an
encased conponent. In this way it is possible to achieve not only optical
circuits, but also to
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U S '
fornﬁoptoelectronlc conbi nati ons by gghﬁlnlngethe:g'ﬁss 5 tratks Wit h “or
making theminteract with, light-sensitive or{radiat)on: wExsi 1 pereged
el ectroni c conponents or | | ght- transmitting m@rDradhet) OIP*‘tr’t"allfSllﬁ’l TaZeAg j4.
el ectronic conponents. This neans that it i3 moahqnger anESSéry'rﬂxdgé
opt oel ectronic couplers as discrete conponents. 10 Interruptions gn be
provi ded by pr iepnbadrbBCehtadihgr adt etebtbliA0EaolA kv
sel ectively applying a second coafing as a release--agent
shoul d be poi nt 88mBEReRhaePEnBOBSRous moul ding parts 6 shown in FIgS 1 and
3 are not absolutely essential 15 for achi eving the object according to the
invention. A single air venting or air supply opening, or a linited nunber
of such openings in the cavity 7, connected to an air channel 8, can
repl ace the porous nould part,

The invention relates to a method for encasing an

electronic component, in particular an integrated circuit,
with a hardening plastic, in which the component is
positioned in the cavity of a splittable mould, with a

5 film, which is detachable from the walls of the cavity,
placed between the component and the mould and the plastic
being injected into the space between the component and the
film. Such a method is known from the French patent 2103917
(MOTOROLA) based on the US patent application 60.339, filed

10 August 3, 1970.

This known method has many advantages, such as the
absence of release agent in the plastic used for the
encasing, the fact that the mould is not subject to wear by
the abrasive fillers in the plastic, and a good and

15 complete detachment of the encased components from the
mould.

~ The invention aims to improve this known method and
is based on the insight that particularly interesting and
advantageous applications arise when one uses a film which

20 at the side facing the component bears a material which
adheres better to the still warm plastic encasing the
component than to the film, sothat this material remains
adhering to the plastic encasement during and after the
removal of same from the mould after it has cooled.

25 Thus the above described method is according to the
invention carried out in such a way that use is made of a
film which at the side facing the component bears a
material which adheres better to the still warm injected
plastic encasing the component than to the film, and thus

30 remains adhering to the plastic encasement when the latter
is removed from the mould after cooling.

With this method the material can be applied to the

encasement of an electronic component either as a full
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this depending on the stretching properties of the film 20 Afilm
whi ch has the abovenentioned properties is, for exanple, a polyner film
Speci al advantages are obtained if the encasing is carried out in two
successive steps. In the first step the nmould cavity walls are not yet

fully in their end position, 25 and the plastic is injected between the
conponent and the filmat such pressure that the filn1c0ﬁ3%‘\ S
seal ingly against the noul ding cavity wal |-s.11Ther eaft er; Eﬁéﬁ%icggﬁY
wal | s are taken into the end position, which causes th nrpqg B the
moul d cavity to increase sharply, 30 resdibdstnadth good seallng of the
nmoul ding nass at the critical points where air inclusions are often found
if the encasing is carried out jn one step. In this case one can use a
moul d which is hqd,|for gnEasing ameekeelyoniecomponent, encased

component and mould.

The invention provides a method for encasing an
electronic component, in particular an integrated circuit,
with a hardening plastic, in which the component is placed
in the cavity of a splittable mould, and prior to the

5 1injection of material into said cavity a film which is
detachable from the walls of the cavity is placed between
the component and said walls, and the plastic is injected
into the space between the component and the film, in which
use is made of a film which at the side facing the

10 component bears a material which adheres better to the
still warm injected plastic encasing the component than to
the film, and thus remains adhering to the plastic
encasenent when the latter is removed from the mould after
cooling.
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and in the case of which the sealing effect of the filmis 35 therefore
relded upon for the sealing, but it is preferable to use a nould in which
the noul ding cavity walls thensel ves are novabl e nore or | ess independentiy
of the mould. In the first step the nould is then fully closed, but the ~°
moul ding cavity walls have not yet reached their -8- definitive end
position; the latter is not achieved until the second step, during which
the noul ding mass is conpacted. Wth these neasures, the tightness of the 5
encasenent i s considerably inproved at th& nAost difficult
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and nost critical points. It has advantages here if a shut- off element is
praovi ded in the injection channel. 1. Met hod for encasing an
el ectroni c conponent, in particular an integrated circuit, with a hardening
plastic, in which the conponent is positioned in the cavity of a splittable
mould, with a film which is detachable-fpomthe walls of the cavity,
pl aced between the conponent and the nould and the plastic being injected
into the space between thje conmponent and the film characterized in that
said filmbears at the side a |east partially a
~material coating which adhg ﬁ'bﬂ%t arm injected plastic
to the f
pl asti c encasenent when tHhe | atdrer i}

encasi ng the conponent thg gnai ns adhering to the
he rmoul d after cooling.
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2. Method according to claim1, characterized in that the material is a

nmetal coating. 3. Met hod according to claim1l, characterized in that the
material is a ceramc naterial. 4. Met hod according to claiml, :
characterized in that the material is glass. 5. Met hod according to claim
4, charactarized in that the glass is applied to the filmin a pattern of

| i ght conducting tracks. 6. Met hod accorgliag to claim5, characterized in
that these light- conducting tracks are conbined with, or nmade to interact
with, light- sensitive or radiagion-sensitive gl@gtronic conponents. 7.

Met hod according to claimb5, aratNeri zed i ese light- conducting

tracks are conbined with, of nade to\interg i ght- transmtting or
radi ati on-transmitting ele'trongg_co bonenj ectroni ¢ component
with plastic encasenent, pRovidéd wt
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coating applied by neans of the nethod according to one or nore of clains 1
- 7r 9. Conmponent according to claim8, characterized in that said
coating is a metal coating. 10. Conponent according to claim?9,
characterized in that the netal coating is applied in the form of dlscrete
tracks. - 10 - 11. Conponent according to claim 10, characterized in
that the tracks are connected to discretedelectronic conponents. 12.
Conmponent according to claim@8, characterized in that the coating is a
ceramic material. 13. Conpon ccording tg-etaim 12, characterized in
that the ceramc _
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material is glass. 14. Conponent according to claim 13, characterized in
that the glass is in the formof tracks interacting with electronic

radi ati on-sensitive and/or radiation-transmtting conmponents. 15. Conponent
according to claim9, characterized in that the netal coating is a :
sol derable material. 16. Method according to claim 1, characterized in that
the encasing is carried out in at |east -t\® -successive-steps, as foll.ows: a
first step, in which the nmoulding cavity walls have not yet fully reached
their end position and the plastic is injected between the conponent and
the filmat such pressure th he™ | m conesTo rée in a sealing nmanner
agai nst the noul ding cavity Ils, a an i di atel y\fol |l owi ng second
step, in which the noul dingfcavitjy wal\ls arg nové¢d intljo the end position.
17. Method according to clakm 16| charfacterfized itn thgt the injection
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pressure i s maintained during the carrying out of the second step. 18.
Moutd for carrying out the nethod according to clains 16 - 17,
characterized by neans for controlling the closure of the noul ding cavity-
walls in such a way that in a first step said walls are noved virtually
completely into their end position with conpacting of the plastic, and in a
second, succeeding step are noved into thei - end position. 19. Muld .
according to claim 18, characterized by a shut-off elenent in the injection

channel . 20. Method for encasing an el ectlerig conponent, in particular
an integrated circuit, wt i ng plAStic, whi ch the conponent is
positioned in the cavity g t\abl e uld, witthh a film which is
detachable fromthe wallsfof t jty, pIaceF.bet en the
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corrppnent and the noul d, and the plasti¥%?BE ﬁg |nrected~+—nte-{he :

bet ween the conponent and the film charH&erized intthat-SHEd FiFmis SO
fitted closely against the nould through extract oﬁ%‘f FREH 720Pd om P Heesed ...
space between the nould and the film-21. Method]adfdertiy tpacrdi-tntaopaged .n..
characterized in that the cavity is cormmetted tojad fiawieHanmmsicsd hr. dograged ...
limted number of openings.-22. Method accordi ngjt®d Alssizon 20: g2 1.-to puged..:.
characterized in that the cavities are defined by porous noul ding parts.

- 12 - ABSERAGE METHOD FOR ENCASI NG AN ELECTRONI € S@EYBRYFRECENEASED (14

COVPO\lENr AND MOULD T emenrciens

1. Method for encasing an electronic component, in particular an
integrated circuit, with a hardening plascic, in which the component is
positicned in the cavity of a splittable mould, with a film, which is
detachable from the walls of the cavity, placed hetween the component and
the mould and the plascic being injected into the space between tie
component and the film, charactarized in thac said film bears at the side
facing the component at least partially a material cocating which adheres
bectcer to the still warm injected plastic encasing the'component than to
the film, and thus remains adhering to the plastic encasement when the
latter is removed from the mould after cooling.

2. Method accbfding to claim 1, charactarized in that the material is a
metal coating.

3. Method accordlng to. claim l characterized in that the material is a
ceramic material.

4. Method acdording to claim 1, characterizaed in that the material is
glass. '

S. Method according to claim 4, charactarized in that the glass is
applied to the film in a pattern of lightconducting tracks.

6. Method accérding to claim S, characterized in that these light-’
conducting tracks are combined with, or made to interact with, light-
sensitive or radiation-sensitive electronic components.

7. Method according to claim §, characterized in that these light-
conducting tracks are combined with, or made to interact with, light-
transmitting or radiation-transmitting electronic components.

8. Electronic component with plastic encasement, provided with a

coating applied by means of the method according to one or more of claims
L -7

9. Component aécording to claim 8, characterized in that said coating
is a metal coating. '

10. Component accbrding to claim 9, characterized in that the metal
coating is applied in the form of discrete tracks.
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The invention provides a nmethod for encasing an el ectronic conponent, in
particular an integrated circuit, with a hardening plastic, in which the
conponent is placed in the cavity of a splittable nmoul-d, and prior to the 5
injection of material into said cavity a filmwhich is detachable fromthe
wal |'s of the cavity is placed between thédOconponent and said walls, and the
plastic is injected into the space between the conponent and the film in
whi ch use is nade of a filmwhich at the side facing the 10 conponent bears
a materi al Whi cFPmmeneregceerdiag t@ clptm 40i | ¢hagarpetifedcie Fhpr ddtei Erashasi ng
t he conponemt ¢dnanctel thadlifsckate andctdonsc rammpbnencadhering to the plastic
encasenent when the latter is renoved fromthe nould after cooling.

12. Component according to claim 8, charactarized in that the coating is

a ceramic material.

13. Component according to claim 12, characterized in that the ceramic
material is glass.

1l4. Component according to claim 13, charactaerized in that the glass is
in the form of tracks interacting with electronic radiation-sensitive
and/or radiation-transmitting components.

15} Component according to claim 9, characterized in that the metal
coating is a solderable material.

16. Method according to claim 1, characterized in that the encasing is

carried out in at least two successive steps, as follows:

a first step, in which the moulding cavity walls have not yet fully

reached their end position and the plastic is injected between the

component and the film at such pressure that the film comes to rest in a
. sealing manner against the moulding cavity walls, and

an zmmediaCely following second step, in which the moulding cavity walls

are moved into the end position.

17. Method according to claim 16, characterized in that the injection
pressure is maintained during the carrying out of the second step.

18. Mould for carrying ocut the method according to claims 16 - 17,
characterized by means for controlling the closure of the moulding cavity
walls in such a way that in a first step said walls are moved virtually
completely into their end position with compacting of the plastic, and in
a second, succeeding step are moved into their end position.

19. Mould according to c¢laim 18, characterized by a shiut-off element in
the injection channel.
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20. Method for encasing an electronic component, in particular an
integrated circuit, with a hardening plastic, in which the component
is positioned in the cavity of a splittable mould, with a film, which
'is detachable from the walls of the cavity, placed between the
component and the mould, and the plastic being injected into the space
between the cdmponent and the film, characterized in that said film is
fitted closely against the mould through extraction of the air from
the sﬁace between the mould and the f£ilm. '

21. Method according to claim 20, characterized in that the cavity is
connected to an air channel through a limited number of openings.

22. Method according to claim 20 or 21, characterized in that the
cavities are defined by porous moulding parts.
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ABSTRACT

METHCD FOR ENCASING AN ELECTRONIC COMPONENT, ENCASED
' COMPONENT AND MOULD

The invention provides a method for encasing an
electronic component, in particular an integrated circuit,
with a hardening plastic, in which the component is placed
in the cavity .of a splittable mould, and prior to the
injection of material into said cavity a film which is
detachable from the walls of the cavity is placed between
the component and said walls, and the plastic is injected
into the space between the component and the film, in which
use is made of a film which at the side facing the
component bears a material which adheres better to the
still-wafm'injected plastic encasing the component than to
the film, and thus remains adhering to the plastic

encasement when the latter is removed from the mould after
cooling. -
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