1 Method and device for encapsul ating el ectronic conponent using a
flexible pressure elenent The invention relates to a nethod for partially
encapsul ating with encapsul ant an 5 asgenbly of a carrier with an

el ectroni c conponent connected thereto as according to the preanble of
claim1l. The invention also relates to a device for applying this nethod
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covered w th encapsulant can be released fromthe nould parts. Such a
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moved apart such that the carrier provided with the electronic components now covered

with encapsulant can be released from the mould parts. Such a process is also referred to
as transfer moulding.

20
There is also a need for only partial encapsulation by means of transfer moulding of
electronic components placed on a carrier, i.e. embedding thereof in encapsulant such
that a part of the electronic component still remains free. It is hereby possible for
instance to only partly encapsulate electronic components wherein the part of the

25  electronic component left free forms a sensor (for instance a sensor sensitive to lght,
pressure, temperature and/or chemical substances), forms a heat exchanger or can be
used for the input or output of optical data. A method and device for encapsulating a
chip with encapsulant, one portion of the surface of which chip must remain free of
epcapsulant, is disclosed in WO 03/028086. The portion of the surface of this chip that

30 must femajn free is covered with a material that is clamped between said part of the chip
and a part of a mould after the mould has been closed. The material partially cox}ering
the surface of the chip is preferably produced from a relatively soft heat-resistant
material. The pressure for realizing a suitable pressure from the chip on the material

partially covering the surface is obtained by the encapsulant working on the side of the




and a part of a nould after the nould has been closed. The materi al
partially covering the surface of the chip is preferably produced froma
relatively soft heat-resistant material. The pressure for realizing a
suitable pressure fromthe chip on the material partially covering the
surface is_obtained by the encapsul ant working on the side of the 2 chip
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EP-A-1220309. The disclosed method provides a chip package having window access to

the surface of the chip by only partly encapsulating the chip. The window is achieved by
providing a cavity in the upper mould, which is sealed off by a flexible membrane,

20 partly covering the surface of the chip. During injection of the encapsulating resin the
membrane is prevented from collapsing by pressurizing the cavity behind it. This system

is difficult to operate and requires separate means for pressurization.

The object of the present invention is to provide in simple manner a method and device

25 for leaving partly free of encapsulant an assembly of a carrier with an electronic
component connected thereto, wherein the side remote froni the electronic component
remains free of encapsulant, and whereby the risk of damaging the electrical

connections between chip and carrier is minimized.

30  The invention provides for this purpose a method as according to claim 1. Using such a
| method electronic components placed on a carrier can be encapsulated while leaving
- free a portion of the surface, while the side of the carrier remote from the electronic
components nevertheless remains free of encapsulant. This is possible because the

connection of the electronic component to the pressure-distributing body is realized




conponent connected thereto, wherein the side renote fromthe electronic
conponent renains free of encapsul ant, and whereby the risk of damagi ng
the electrical connections between chkp and carrier is mnimzed. 30 The

i nvention provides for this purpose a nethod as according to claim1. Using
such a nethod el ectronic conponents placed on a carrier can be
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A pressure-distributing body is understood to mean a body manufactured from a

20  deformable medium, for instance also referred to as a gel and commercially available
under, among others, the brand name "Gel-Pak®". Such a material, manufactured for
instance as a layer of gel (or gel film) has the very important advantage that the load
exerted locally on the electronic component and/or on the carrier can hereby remain
limited. This load can more particularly remain limited before starting of the feed of the

25  encapsulant to the mould cavity. Simultaneously with the displacement of the mould
parts, the flexible pressure-distributing body can be urged against the side of the
electronic component remote from the carrier. A significant advantage of the use of one
or more pressure-distributing bodies (at least one pressure-distributing body) is that
variations in dimensions of the electronic components for encapsulating and/or the

30 carrier on which they are mounted can (and will) be compensated by the pressure-
distributing body. A good connection (with a uniform distribution of the closing force
exerted on the assembly of the electronic components and the carrier) can thus be

obtained to the assembly of the electronic components and the carrier for encapsulating,
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20 In another application variant of the method according to the invention, the flexible
pressure-distributing body is urged at least partially against the carrier of the assembly,
for instance against the side of the carrier remote from the electronic component. Such
an application of the method provides a solution for the manufacture of the above
mentioned "leadless packages", without making use therein of cover f oil. Instead of the

25 cover foil applied heretofore, parts of the carrier as desired can now be left clear using

one or more flexible pressure-distributing bodies.

The invention also provides a device as according to claim 6 for partially encapsulating
with encapsulant an electronic component mounted on a carrier. Such a device differs
30 only very slightly from the existing encapsulating devices, so that
conversion/modification of an already existing device into a device according to the
invention can be realized in very simple manner. With the device according to the
invention the advantages can be realized as already described above with reference to

the method according to the invention. In a preferred embodiment of the device, holder




20 I'n anot her application variant of the nethod according to the invention,

the flexible pressure-distributing body is urged at |east partially

agai nst the carrier of the assenbly, #for instance against the side of the

carrier renote fromthe el ectronic conponent. Such an application of the
or the manufacture of the above nentjoned

met hod provides a solutiqn. \
"| eadl ess nﬂﬁ?&%&gé‘?e{‘“% 3 ﬁ%’ﬂ(’lel?é?@ﬁlﬁﬁ"dﬁé‘éb%t%rbéfi)ﬁ aggrat },f‘@%té’.raﬁfalb’ifpﬁnqd_r@t ead of
the 25 covgpa leQbées%Hﬁtb%‘ivﬂ%ﬁﬁ@ﬁBﬁﬁl’ ca'?ﬁéi.}"laeg;osittigﬁ of He'présku@sS desired can

now be left clear using one or nore fl pressure-distributing bodies.
The i nventdistmbwiing dogdy cani tHesbesedered desinpleananredi Thg device kai ois®bé providadt i al |y
encapsul at . ith enc ul.ant an el.ectroni c_conponent unt.ed .on a
carrier. gﬁ@%ugmaé\lﬁae%a@o Ipchage f%?i‘“%ﬁqfﬁ‘?/@?%ﬁ“&'&la%@rl?ﬂg 'P%Eﬁ Oré%i sti ng
encapssl atfbinghaleyl WEish aGokitidhed @NMESSidé OfvhERHuld sl B9 aRb aREdg! T eady

exi sting device into a device according to the Invention can"be realized
in very sidggribedehovera proysere-dibtaibaing kaslyaen be dlased baweereand namered Gomt he

advant age ' | ready described above with reference to
the netho eﬁ%&ﬁﬁ%@%@%@ﬁ%@eﬁ%gﬁanﬁr‘ﬁ%;h%rlgsfeesp?c Ye®hbodi ment of t he
device, holder 5 means for receiving a flexible pressure-distributing body -

are at least partially forped in, a space recessed into a wall of the nould

cavi ty. THE®pysniqnotilldre fpfaerslucidaipdewityreferendsue ithrpasomitetine expuslabe secur ed
LD 5L e BOdflens AR IRV FoliAn Al BReDIdiRY] ded i th supply means and

di scharge neans for the pressure- ributing body and/or for 5 foil
mat eri al WgureH Asshewp esrdss-apatbntthrouplea sardier with e chip yladedr 4 moulds al so

al ready described.ahove, a pressure-distributin ody can b | aced
bet ween aH erreﬁﬁfg?/gﬂ”'apwﬁe“tgﬂgedﬁﬁﬂ Heffé}Fet‘é‘S‘B&“ %%d%’e)?n%ﬁf@ﬁh"af%?gﬁ%l y and
di schar geef@pf@mki vel y. The invention will be further elucidated with
reference to the non-limtative exenplary 10 enbodi nents shown in the

fol I ow ng_ﬁglilrg dB_eSbOWH_e cwisprsedtiog gorrespondish wath the sactes slwat indipurdtdugh a
carti Ml bt BB RhgTE " o %, sereLy e L1 ipechip s engaged
| B shows 8k 065heRs b CRIs-SEUHOA IRONEH Nar¥ibit With AH-S8F biaet ShewBulan figure IA
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wherein the flip-chip is engaged by an alternative embodiment variant of a pressure-
distributing body, prior to the feed of encapsulant,
figure 2 shows a top view of a carrier with four chips encapsulated such that a portion of
20 the chips is left free of the encapsulant,
figure 3A is a perspective view of a pressure-distributing body for use with the method
according to the invention,
figure 3B is a perspective view of an alternative embodiment variant of a pressure-
distributing body provided with a plastic foil layer,
25  figure 3C shows a cross-section through a second alternative embodiment variant of a
pressure-distributing body encased by a plastic foil layer, and
figure 3D is a perspective view of a foil layer provided with a plurality of pressure-

distributing bodies.

30  Figure 1A shows a ({lip-)chip 1 which is connected via solder burmps 2 to a carrier 3.
Carrier 3 is placed in a mould part 4 such that a flat side of carrier 3 is fully supported
by mould part 4. Placed connecting onto mould part 4 is a counter-mould part 5 which
leaves clear a mould cavity 6 which encloses chip 1. Gel body 7 (pressure-distributing

body) is placed between counter-mould part 5 and chip 1 such that gel body 7 exerts a




figure 1 C shows a cross-section through a carrier with flip-chip placed in
a nould, wherein the flip-chip is engaged by an alternative enbodi nent
variant of a pressure- distributing bogy, prior to the feed of encapsul ant,
figure 2 shows a top view of a carrier with four chips encapsul ated such
that a portion of 20 the chips is left free of the encapsul ant, figure 3A
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from carrier 3. After application of the encapsulant, for instance a cooling element (not

shown) can thus be fixed in simple manner to chip 1.

20 Figure 1C shows a (flip-)chip 1 which is connected via solder bumps 2 to carrier 3 as
shown in the foregoing figures. Carrier 3 is placed in mould part 4. Placed connecting
onto mould part 4 is a counter-mould part 25 which leaves clear a mould cavity 26
which encloses chip 1. Otherwise than in the mould cavity 6 and gel body 7 shown in
figures 1A and 1B, the mould cavity 26 and gel body 27 shown in this figure iC are

25  formed such that gel body 27 does not engage on only one side of chip 1. Gel body 27
Engages on chip 1 such that the encapsulant to be applied later not only leaves one side

of chip 1 clear, but that chip 1 will also protrude out of the encapsulant.
Figure 2 shows a top view of a carrier 12 which is partially covered with encapsulant 11
30 and on which there are mounted four chips 13 which are left partially free. Chips 13 can

for instance be sawn off in a subsequent operation.

Figure 3A shows a gel body 15 for applying the method according to the invention.




Al t hough this pressure difference will not remain exactly as great, the
advant ageous effect that results is that, with a limted pressure on chip
1 in the situation shown in figure 1A7 the chip 1 is still also pressed
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whi ch encPbbddingfihgmateriah thagthgrsGelmatarial ROtaealdtbug bk rplapedbyearand gel body 7

shown in ' . . B Vi el -bhody 27, shown in
This 1 guf PR Su8pS Erikhea B BRI P Ot 88 ARl "o ol
one side odsilgiplgeed in £l reiodsd Rdm al@Ad estheRisting hednss uetshbivatin thie

encapsul ant to be applied |later._not only | eaves one side of chip 1 clear,
but t hat g‘ﬁi‘rﬁ- A narplity of gsl bodgs 2 deplaerd gy fofldayesdéapsul ant . Figure 2 shows a
top vigw of a carrier 12 which is partially covered with encapsulant 11 30
and on which there are nounted four chips 13 which are left partially free.
Chips 13 can for instance be sawn off in a subsequent operation. Figure 3A
shows a gel body 15 for applying the nmethod according to the invention. 7
Figure 3B shows a gel body 16, one side of which is provided with a foi

| ayer 17 for protecting the gel material 18 from(a part of) the
surroundi ng area. The cross-section of figure 3C shows a gel body 19, the
gel material 20 of which is enclosed on all sides by a protective foi

| ayer 21. Instead of gel material 20, it is also possible in this

enbodi ment 5 variant of gel body 19 to apply a material fulfilling |ess
stringent requirenents in respect of holding the material together. Ge
material 20 could thus be replaced by an (optionally viscous) liquid. .
Figure 3D shows a foil layer 22 which can for instance be easily placed in
and renoved from-a nould wth existing means, not shownin this




figure. Aplurality of gel bodies 23 is placed on foil layer 22. 10 8
Clains 1. Method for partially encapsulating with encapsulant (9) an
assenbly of a carrier (3) with an elegtronic conponent (1) connected
thereto, conprising the processing steps 5 of. A enclosing at |east apart
of the carrier (3) and the el ectronic conmponent (1) nounted thereon

bet ween a Y part and a counter-nould part such that at |east one noul d
cavity (6) is formed which encloses the electronic conponent (1), 10 B)
introducing a liquid encapsulant (9) into the nmould cavity (6), and O
removi ng tlhe cethaskfof gartinllyt éncepudassiglvetleahcapsabnt (Niao asssmbbneiu cafddr from
the noul d,parts after.at | east rtial ring of the encapsul.ant (9),

wher et - a PRED} i Sosiaidomesirts FPisi P o) Spoiiste FRambSrALed he si de
of thes ebectronic component (1) renote fromthe carrier (3) prior to feed
of the liquid 15 encapsulant O9 to the nould cavity 6 as according to
step B), ©)proéedesipgyt)east anrodthesdrged3) amdithaeleettmis tatepaent e carrier (3)
renote fromth i Q i aced agai nst nmoul d part
(4), a second g%ﬁhﬁgﬁ?%%ﬂﬁﬁﬁgarﬁﬂﬁgyd%%kﬁ?éég&ﬁggﬁﬂggaP esgﬁﬂgmb the
carrier (3) bebusingenivald Ritgl(€)0ik fatied vEOEPaRRRES thd klecab@ic d3bmp@ast during
processing step B) a space (10) |ocated between the carrier (3) and the

el ectronic congﬁnent (1) is filled with encapsulant (9), wherein the side

of theg caB?i er in@gﬁgﬁfﬂbﬁ?ﬁgﬁhgﬁw& @L@% &‘321%1&11&92[11}&93%%114 1) remains free

of encapsul ant. cl al In aim1l, acterized in that
the flexi®)e preessurgthe dirsitr (hwithrgcedmdiated €ecireniclcampetkny €vieeintHehe si de of

I': 25 n'? lef?ﬁnr)ﬁ |n Id Cgl%ﬁlg?p%n _g Qﬁer(aﬂeastrp%rrrt?e}l %ulfixrlgo (r)’r% tLQ gnc%%gl{l;m% r(9)(, 3) and the

wherein a flexible pressure-distributing body (7) is urged against the side of the
electronic component (1) remote frorn the carrier (3) prior to feed of the liquid
I5  encapsulant (9) to the mould cavity (6) as according to processing step B),
characterized in that
the side of the carrier (3) remote from the electronic component (1) is placed against a
mould part (4),
a second counter-mould part (5) is urged against the side of the carrier (3) bearing the
20  electronic component (1), and
at least during processing step B} a space (10) located between the carrier (3) and tihe
electronic component (1) is filled with encapsulant (9), wherein the side of the carrier

(3) remote from the electronic component (1) remains free of encapsulant.

25 2. Method as claimed in claim 1, characterized in that the flexible pressure-
distributing body (7) is clamped between the side of the electronic component (1)

remote from the carrier (3) and the counter-mould part(5).

3. Method as claimed in the foregoing claims, characterized in that the flexible
30 pressure-distributing body (7) is urged via a flexible material layer (17) against the

assembly of the carrier (3) with electronic component (1) mounted thereon.




3. Method as clainmed in the foregoing clains, characterized in that the
flexible 30 pressure-distributing body (7) is urged via a flexible
material |ayer (17) against the assenbly of the carrier (3) with

el ectronic conponent (1) rnounted thereon 9 4. Method as clainmed in any of

the foregain har cterl n that the flexibl
pressur eg & s'? r Mafi‘%faﬁdﬁ OGS my 3y (i !Loé?géﬂlgr‘é?l@és%ﬁ?tqq;fe;ﬁ’éh@dh%t er-noul d
part  (5) fleRibk rl%@hféocﬁstﬁﬁut%kr@ ng (s ¥edicldabidl{ RRE Qéd'hger%ﬂl ﬁr? .

body f§ is urged

characterized in that the flexiDbl'€ pressure-distributing

at least fartially against the side of the carrier (3) renote fromthe
el ectronic conponent (1). 6. Device for partially encapsulating with
encapsul ant (9) an el ectronic conponent 10 (1) nounted on a carrier (3),

conprising, - aelhiidgicldihedBlAS d@'@lﬁdﬁ)rf(gﬂmgﬁalﬂisSﬁa?a%ﬁﬁl%@mrtﬁétalhé ve to each
ot her and adai)t ed to at least partially receive the carrier ( i) bet ween

t he moul d éllbesprewre slistripwianediody47) if urasd ahisastoagially agsnstithe idooithed with at

I t N th 3), 15 - feed
moans Tor “Bc b ol he SRRASHL KO B 100 67Cani Ty (8], “and - ol der

means | ocated in the nmoul d cavity (6) for receiving a flexible pressure-
distributing body (7), characterized in that the device is provided with a
second nofii d pXetice fgr PEiHY sacapsulatingpih enqapenant d@) ar cleqhonicaompenents)

remt%frmlﬁglﬁteglﬁcatga%érc(3¥ Pm ﬁé (1), and that the 20 device is also

provi ded w'th supply neans ‘material (22) positioned to the side of
the nould part 3n(1mber5)fm07aldﬁ)ﬁ‘tﬂ(éeS)aﬁspﬁdmhbtecbli;tiwaaya@ifothdsrand Iaazipmi 10,

characterized in that .the devige is. al rovj ded ge neans for
Foi| material 1385 pudly wrade i st &) et mhptingt i Spardsnd, 5. 6
Devi ce as cl ai fRfmolid 3 ©f 1stﬂ?@v1§écﬁ|vm§ aflef orfe m%ﬁ@rc%ﬁf(d)%s&ecan hat the
device is also provided wth supply nmeans for the pressure-disttibuting
body (7). onto the carrier (3),
15 - feed means for encapsulant (9) connecting to the mould cavity (6), and
- holder means located in the mould cavity (6) for receiving a flexible pressure-
distributing body (7),
characterized in that the device is provided with a second mould part (4) adapted to
support the side of the carrier (3) remote from the electronic component (1), and that the

20 device is also provided with supply means for foil material (22) positioned to the side of

the mould parts (4, 5).

7. Device as claimed in any of the claims 6, characterized in that the device is also
provided with discharge means for foil material (22) positioned to the side of the mould
25 parts (4, 5).

8. Device as claimed in any of the claims 6 or 7, characterized in that the device is

also provided with supply means for the pressure-distributing body (7).




