1 5 Method for manufacturing encapsul ated el ectronic conponents,
particularly integrated circuits. The present invention in the first
instance relates to a nethod for manufacturing encapsul ated el ectronic
conponents, particularly integrated circuits, at |east successively
conprising the follow ng steps: 10 a) attaching el ectronic conponents on a
first side of an electrically conducting support and electrically
connecting the electronic conponents to the electrically conducting
support; b) using a nmould to encapsul ate the electronic conponents in 15
one or nore nould cavities with an encapsulating material A on just the
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the support is substantialdartcenphelelintehretsedividihtthe aid of an
adhesive _film 20 c) renoving the adhesive filmand separating, along
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thin gold connecting wires in particular are susceptible to damage. After
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adhesi on of the sagipesktye film Then the connecting wires of the electronic
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15 one or more mould cavities with an encapsulating material

on Jjust the first side of the electrically conducting
support, while a second side of the support 1is
substantially completely shielded with the aid of an
adhesive film;

20 c) removing the adhesive film and separating, along cutting

lines, the individual encapsulated electrcnic components.
Such a method is generally known from the prior art.
This generally involves providing an electrically conducting
support with an adhesive film, before the electronic compcnents

25 are fitted. This can easily be done without any risk of damaging
the electronic components. Integrated circuits, for example, are
very fragile components which are easily damaged. The very thin
gold connecting wires in particular are susceptible to damage,

After the adhesive films have been applied, the

30 electronic components are attached to the support, for example
by cementing {(die-bonding}. This is o¢ften done by means of an
epoxy adhesive which requires curing at elevated temperature.
Such a temperature increase is found to impair adhesion of the
adhesive film.

35 Then the connecting wires of the electronic components
are electrically connected to the electrically conducting
support, for example by welding (e.g. thermosonic), soldering or
the like {wire-bonding). This temperature increase too is found

to impair adhesion of the adhesive film.



support, for exanple by welding (e.g. thernosonic), soldering or the like
(W re-bonding) . This tenperature increase too is found to inpair adhesion
of the adhesive film - 2 1n the present application, the term

"electrically conducting support” refers, for exanple, to a lead frame. A
lead frane is a nmetal support which conp?ises many very fine | eads which
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should be avoided. Those electrically conducting areas of the

support which were left free on said second side of the support
serve for electrical connection ¢f the electronic components at

20 the time of their ultimate use.
Finally, the adhesive film is removed and the

encapsulated electronic components are separated from one

another along cutting lines, after which they are suitable for
further processing.

25 If the leads or other parts of the lead frame are not
unambiguously bonded to the adhesive film, there is the
possibility of encapsulating material penetrating bhetween the
adhesive film and the lead frame during encapsulation. As a
result, electrically conducting areas can become insulated,

30 thereby rendering subsequent electrical connection impossible.
In the prior art, bonding between the adhesive film and the
support is not unambigucus and reproducible, since the many heat

treatments (attaching of electrical components and electrically

connecting them to the support) often leads to locally reduced
35 adhesion of the adhesive film. It is alsoc possible for parts of
the support to become detached from the adhesive film owing to a
difference in expansion coefficient between the support and the

adhesive film during heating or cooling operations.



In the prior art, bonding between the adhesive filmand the support is not
unanbi guous and reproduci ble, since the nmany heat treatnents (attaching of
el ectrical conponents and electrically connecting themto the support)

often leads to locally reduced 35 adhesign of the adhesive film It is also
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not addressed. After the adhesive fllm has been mounted no further
heat treatments take place which impair adhesion, since after
mounting of the adhesive film only the electronic components in
20 the mould will remain encapsulated.
per se, US-A-5,218,759 discloses a method for
manufacturing encapsulated electronic components which uses an
adhesive film which is applied just before encapsulation of the
electronic components in a mould. This, however, does not relate
25 to an electrically conducting support, but instead to a support
made of ceramic material, for example. The problem to which the
present invention provides a solution is not addressed.
According to the invention, the adhesive film can be
bonded to the support just prior to insertion into the mould or
30 within the mould itself. Preferably, the adhesive film is
introduced into the mould, after which the electrically
conducting support with the electronic components on the second
side is bonded onto it.
Thus, any unnecessary handling of the support with the
35 adhesive film thereon is avoided.
The way in which the electrically conducting support
with the electronic components is bonded, according to the
invention, to the adhesive film is not particularly limited. In

a preferred embodiment, the bonding of the adhesive film to the




According to the invention, the adhesive filmcan be bonded to the support
just prior to insertion into the mould or 30 within the nmould itself.
Preferably, the adhesive filmis introduced into the nould, after which the
electrically conducting support with the el ectronic conponents on the
second side is bonded onto it. Thus, any unnecessary handling of the
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so-called superglue and the 1like. Superglue has very good

20 adhesion, but low peeling strength.

Preferably, the adhesive film comprises a base film with
an adhesive layer, said adhesive layer comprising a material
which becomes adhesive as a result of an increase in
temperature.

25 As encapsulation of the electronic components often
takes place at elevated temperature, it is advantageous to use
such an adhesive.

More preferably, the adhesive layer comprises a hot melt
adhesive. Said hot melt adhesive preferably comprises a modified

30 polymer, and more preferably the modified polymer comprises
modified polyethylene terephthalate.

When the electrically conducting support is bonded to
the adhesive film it would be possible, depending on the
pressure force, for material of the adhesive film to penetrate

35 into recesses or openings of the support. In practice, this is
considered undesirable as it has the consequence that, after
encapsulation on the second side, the surface of the support is
not located in the same plane as the surface of the

encapsulating material. Preferably, the thickness of the




tenperature. 25 As encapsul ation of the electronic conponents often takes
pl ace at elevated tenperature, it is advantageous to use such an adhesive.
More preferably, the adhesive |ayer conprises a hot nmelt adhesive. Said
hot nelt adhesive preferably conprises admdified 30 polymer, and nore
preferably the nodified polymer conprises nodified polyethyl ene

t er epht hal agdheyeh tauerelagseriited | 50 cormducviengisuppdrthere fisgsded £8ali he

adhesive film htsyould ngg%ﬁetyu%,lydggggdgﬁgl gn hhe pressure force, for
material of the adhesive filmto pehetrate 35 into recesses or openings of

the support. In pr a@fil"é%',ca‘iefﬁ"’sﬂﬁ’s tonsit8Br &Y uAdest§aitil etds igl9vigorhe

Consequencecbﬁp&merafg Rer ﬁﬂ@?@&i&v&&yoar@r’eddl@s&eﬁﬂm si de, the surface of
t he supp not ocated in the ane aséltlhe sur face of

g | s " n%ane F T 1 dvantage h
encapsul ating nat er {'4F. PEPETEY aBI%PHERR thi REHSSEIGF 1Y nadvan” 8H5$ v
| ayer accor diongalbed heatimweritdaon firamebher éfich emasr snaldad aSrapessidohprise

advant ageougly | 655410 8.0 ANANATBAUE, Voo [ASLERD) nBhud L% i)

el ectronic onen cavl t'y are encapsu at e pr esent
invention i @lpatmrwl achprapeiit agbéoB vineh 9gsouped | ddreraeni x 4 ed@tf rahes.

Such matri Xcbﬁagnéﬁmeﬁ@méﬂéa%su\igwdsmﬂu@ng hoagi! eabeagds, 1AWoRget O
the | arge nunber of small | ectroni c conponents, which_are grouped thereon,

a set of0 cHRPBRentE HERRY é’ﬁ’é‘&b‘é@ul Afed ™R t RFRC S ToufdlBavist yor | Fryehdt 10

words, accuriapberboied ng ehitheom@resive filmis of crucial inportance in
this context. The i n¥lent1 on furt hfég%o‘” des a adhesi ve fi.lm gt | east
us

conprising a base fitm it &i°8d &%\ zﬁfé’lyl d@si®gne efsdTve e d
nmet hod accondeny tomphesimywent base fHloki wniatlﬁ yan t hehe siventiayerpr cieisdegsed

press-on parg §§é gﬂled:hef Béth'(?& dd2ot8¢n ‘i’lea%%x‘?t% '}91 to the invention.

Preferably EJtrh Ss-0n nprises a at st ‘ate which is
provi deél5 with sui téblrlyl%hap*éw rlé@@s@e@n fpcxrovaé@@)mrﬂur@@ﬁngnep@étt rsgiigned

conmponent s Wil €skh6 rel@fd ri&alddy £eRdUeLd NYo SURRORhvESt USSRk ferably,

the press-on part comprises a flat steel plate which is provided
with suitably shaped recesses for accommodating electronic
components while the electrically conducting support is pressed
20 onto the adhesive film.
The invention is explained below in more detail with
reference to the accompanying drawing, in which:
Figure 1 shows a plan view from above of a matrix lead
frame comprising three sets of integrated circuits;
25 Figure 2 shows a section on II-II in Figure 1;
Figure 3 shows the same section as in Figure 2, an
adhesive film having been applied;
Figure 4 shows a section on II-IT1 after encapsulation;
Figure 5 shows a section of an encapsulated integrated
30 circuit or a support with an anchoring arrangement;
Figure 6 shows a plan view from above of an enlargement
A of the lead frame according to Figure 1 and an enlarged
section;
Figure 7 shows the same view as Figure 6, but provided
35 with an adhesive film and a press-on part; and
Figure 8 shows a perspective view of a press-on part

according to the invention;




20 onto the adhesive film The invention is explained belowin nore detail
wth reference to the acconpanying drawing, in which: Figure 1 shows a
pl an view from above of a matrix lead franme conprising three sets of
integrated circuits; 25 Figure 2 shows a_,section on II1-11 in Figure 1;
Figure 3 shows the sanme section as in Figure 2, an adhesive fil m having
been applied; FigurEidushofs agasecshows ohh¢ | enlardackersegicdaps i afton; the
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support with an anchoring arrangenment; Figure 6 shows a plan view from
above of anméﬁq?’a#figlerrent A of the lead frane according to Figure 1 and an
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encapsulati mgunm@rd:ral tlge sfcand side 6 of the lead frame 1, as shown in

Figure 3. Then the assembly is encapsulated, on the first side
5§, in a mould with the aid of an encapsulating material 8, after
which the adhesive film 5 is removed and the ICs in guestion are
separated from one anocother.

20 An encapsulated IC thus manufactured is shown in

Figure 4. It will be obvious that both the underside of the lead

frame 1 and local encapsulating material 8 are visible on the
second side 6.
The encapsulating material 8 in practice often comprises
25 a thermosetting material which, as used during the encapsulating
operation, has a low viscosity.

In the figure, the adhesive film used is a polyethylene
film with a modified polyethylene terephthalate adhesive layer
having a thickness of 5 um.

30 Figure 5 shows a specific embodiment of an encapsulated
integrated circuit showing a particularization of the lead frame
1. The lead frame 1 there locally comprises recesses 9 which,

after encapsulation of the integrated circuit 2, are likewise

filled with encapsulating material and form so-called anchorings

35 10. The anchorings 10 provide a very durable attachment of the
encapsulating material to the assembly of IC 2 and lead frame 1.

Figure 6 shows an enlargement of the section A from

Figure 1 of the lead frame 1, identical reference numerals



whi ch the adhesive film5 is renoved and the 1Cs in question are separated
fromone another. 20 An encapsulated I C thus manufactured is shown in
Figure 4. It will be obvious that both the underside of the lead franme 1
and | ocal encapsulating material 8 are visible on the second side 6. The
encapsul ating material 8 in practice often conprises 25 a thernosetting
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1, 5 and atpeesstuinganihei?2 is present on top of the lead frame. The
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the temperature, the adhesive film 7 will become adhesive, thus
allowing the lead frame 1 to be bonded thereto. Then the lead
frame 1 is pressed onto the adhesive film in the direction of
20 the arrows with the aid of the press-on part 12. Figure 7, at
the bottom, shows a section on VII-VII.

Figure B8 schematically shows a perspective view of a
press-on part 12 which is provided with recesses 15 which are
arranged in such a way that they can be aligned with the

25 integrated circuits 2 cn the lead frame 1. The bridges between
the recesses 15 form the press-on projections 13.

Figure 9, finally, again shows the enlargement of
section A, the electronic components of the lead frame 1 having
been encapsulated with encapsulating material 8 after the

30 adhesive film 7 has been applied. Again, at the bottom of the
figure, a section on IX-IX is depicted. In this section it 1is
equally clear how the film 7 can be removed after encapsulation,
This purpose can be served, for example, by suitable heating
means which heat the film to some degree in order to facilitate

35 removal.

The dot-and-dash lines 16 indicate the so-called saw
cuts or cutting lines, along which the integrated circuits thus
encapsulated are separated from one another. These could be

double cutting lines, but it would be equally possible to use a




15 nould. 14 schematically depicts a bottomnould half which is generally
hel d at an el evated tenperature. OMmng to the elevated tenperature, the
adhesive film7 wll becone adhesive, thus allowing the lead frane 1 to be
bonded thereto. Then the lead franme 1 isgpressed onto the adhesive filmin
the direction of 20 the arrows with the ard of the press-on part 12. Figure
7, at the b¥i' dMhadehdasiag sectidrpds Vhickness Fiiguroadgrsthefayi @ady yehehows
a_perspect i g td@W10fped weBheSSreOMidt@ahalda¥hi Ghnks REOViIGRd \éﬁ&&orsécec%%es
15 which are arranged in such a way that they can be aligned with the 25

i nt egr at ed c?ci“lﬁ}iltys%? I EE 1Waf f135RF 10eChid IRt d§REChEIMwebpCitigye or
recesses 15 fadendtherps€ssrariopnr opeedicqrs 13. Figure 9, finally, again
shows the enl argeman{tot);ills ctiagn_A, thhg egectroni C tcorrponents of .the | ead
frame 1 Raving been" encapsiiated™i tA%enthpstil AV HY %8P aP 8 HH T Phe
30 adhesi ve thd miwendd obeefioapphe edredgaim, pratjechéohot t D Hf thdieprdigome, a
section on I IX {5 ggplhpet egh i b d N Scrpesti®nchitcd egyal | ysgl eqL . hqw.t he
film7 can be renoved after encapsul ation. Tﬁls pur pose can be served, for
exanpl e, by WthadgBredhearfug-s mange ithi ¢mngeaing heifsd nd t areohet déyrased n
order to facililtcatBe BSad efamdl 1 THe dRkzandndasthe hagssif indicate the
so-called saw cuts or cutting lines, along which the integrated circuits
thus encapsul ated are separated from one anot her. These could be double
cutting lines, but it would be equally possible to use a - 8 5 saw bl ade
having a suitable thickness, in order to saw away the material between the
dot - and-dash lines 16. This purpose can equally be served by a | aser

t echni que, punching technique or sonme other separation technique. It wll
be clear that it is advantageous, according to the invention, for the
press-on projections 13 of the press-on part 12 to be aligned with said
cutting lines, so that the integrated circuits or gold connecting wires 3
are not damaged while the lead frame 1 is pressed onto the adhesive film
7.




- 9 CLAIMS 1. Method for manufacturing encapsul ated el ectronic

conponents, particularly integrated circuits (2), at |least 5 successively
conprising the follow ng steps: a) attaching el ectronic conponents (2) on a
first side (5) of a lead frame (1) and el ectrically connecting the

el ectronic conponents (2) to the lead frame (1); b) using a nmould to
encapsul ate the el ectroni c conponents @ﬂl@lo wi th an encapsul ati ng
material (8) on just the first side (5) of the lead frame (1), while a
second sidei1(6) of uBehod eadokr arEEar(Lﬂf)acitsarsnl@stauﬁdaalshyamnTpl etlebyr@tﬁicel ded
with the aid of an adhesive fil

enpvi_n the adhesi ve fi
and separ at FAEE°H"Srig PAT LTI YI i %ggegﬁahe £Y nﬁilgf%aﬁ e%?épséfat (iadas(
el ectrors ¢ sgemuyiarlly (@)prichagacher fzddviingt iesdptxondi ng of the adhesive
film(7) to second side (6) to. be shielded t he | r ( t akes
pl ace bet w@gn s?'éba%magn&l%f%ﬁo%])? %pf.ne]\i/gf hg%l) accor gﬁ%gftt gqg a%%‘rln @ﬂ(
characterized inat ha&dthameadh]esén/ce a‘ljelcmr(.aall)s dvondedin® thee dleatrémiane

just prior to |nsert|o e daccordlngto claim1l,
characterized in ?Iﬂ%?mtrhé r]tzghEé":’sitvhe'“:‘ |(Fj’d Erﬂ i o |ntroduced into the noul d,
after whichothe u2bng eadndulaimeo( Encapshlitee tdleeelrohi enicompowenesty 2§2)i s

bonded. yth its wi Cond Srllcgae sgxl at?H% mépgrlaa%e(%')v%nf 'jlu (Qle 41r§/€t99&

according to one"d TiRe preé ng ¢ aracterlze in that fhe
bondi ng of the adBeSDﬁetIﬂelma(dY)frta@e the, | eadld ranmeqopd |Ssd@ff{ébt@5 wWie h

the use of a pr e§%egnflrizglg%e§9&m( {%) s¢h, comary S&ﬁ’npq %ii,%yo@h@é@a@&twm

(13) that are to he cuttlngllnes
according to cl arthe4¢l1<thafr act ediigsidrg #idmat’?)a press- on part (12) |s used

uhi ch comprises suhb APCLyn L £6R55814 150 f Orankhestpsi A Gg! arong
el ectronic C rrponent‘zﬂkézl) % %i’l dges between the recesses formng the
press- oh5projectpgnganJjglnes, the individual encapsulated electronic
components (2),
characterized in that bonding of the adhesive film (7) to a
second side (6) to be shielded of the lead frame (1} takes place
between step a) and step b).

20 2. Method according to claim 1, characterized in that the
adhesive film (7) is bonded to the lead frame Jjust prior to
insertion intc the mould.

3. Method according to claim 1, characterized in that the
adhesive film (7} is introduced into the mould, after which the

25 lead frame (1) with the electronic components (2) is bonded with
its second side (6) onto the adhesive film (7).

4, Method according to one of the preceding claims,
characterized in that the bonding of the adhesive film (7) to
the lead frame (1) is effected with the use of a press-on part

30 (12) which comprises press-on projections (13} that are to be
aligned with the cutting lines (16).

5. Method according to claim 4, characterized in that a
press-on part (12) 1is wused which comprises suitably shaped
recesses (15) for the individual electronic components (2), the

35 bridges between the recesses forming the press-on projections
{13).

6. Method according to one of the preceding claims,

characterized in that the adhesive film (7) comprises a base




R i A R i

6. Method according to one of the preceding clains, characterized in that
the adhesive film(7) conprises a base 10 filmand an adhesive layer, said
adhesive | ayer conprising a material which becomes adhesive as a result of
an increase in tenperature, and that thgpadhesive filmis increased in

t enper at ur e,r;ahl QMdNGan Sa&mllv%adlaf&fe%rre dabh tRiRe1hendedethelghe: s iing Met hod
according to claim®6, characterized in that the adhesive |ayer conprises

modi fi ed polPEERYRENEREEh cbPEMacatasDegivRhepRod 4CEHLEI ARG B ONETERSR| APns
6-7, characterbgestire, that the thickness of the adhesive layer (14) is
less than 5 10 micrometres. .9. Met hod according to one of the preceding

claims, ch&PSctBRTZERP iafheRdrei At dp BPcacaredstn (WiFPeFakrFomixl Lowing

conponents (t21)e méédnﬂﬁn{é qayi ty reer%oaa@apsrwﬁt@d 10. Met hod according to
any of cl ai cha%aat erized in_ 15 that, in adhe3| ve film

hsteJ_g_) .1)
i s removed Hy sw talﬂeé eAFFAF %S ViR ﬁeaf‘ phRRCYS "rﬁe(’?)m tPat aAbRgsi ve
film(7), atadheasve cugar S:biﬂgr:asdha&&dﬁlfi@al qmiyeltcﬁglném@otmwehayéme
t er epht hal ate for E"S%h g Cr accordi gg ]tCo. one _ f ai mst 12.
Press-on part desi ghEdPor 2GS N9 f8 AREhdt aetdldi ng’ Fa2oie e&fu&'f’aﬁ?rs
4-10, char aatheti z&e ithithRatss hefprhRsSadhephvd 14ysk) cDpPrisesesds ftimdn steel
pl at e \Mggch .S rovi ded with suitably shaped recesses (15) for
accommodat i ﬁﬂdcé I&%’f?%sn'i c conponents (2) while the lead frane (1) is
pressed ont @.t he 2%Meatdbheési yecdddimg(7rc one of the preceding claims,

characterized Iin that in step b) at least +two electronic

components (2) per mould cavity are encapsulated.

10. Method according to any of claims 6-9, characterized in
15 that, in step c¢), the adhesive film is removed by suitable
heating means which heat the film (7).
11. Adhesive film (7), at least comprising a base film and
modified polyethylene terephthalate, for use in a method
according to one of claims 7-10.
20 12. Press-on part designed for use in the method according

to one of claims 4-10, characterized in that the press-on part

(12) comprises a flat steel plate which 1is provided with
suitably shaped recesses (195) for accommodating electronic
components (2) while the lead frame (1) is pressed onto the

25 adhesive film (7).




