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PRESS FOR ENCAPSULATI NG ELECTRONI C COVPONENTS AND

METHODS FOR USE OF THE PRESS The invention relates to a device
for encapsul ating el ectroni c conponents, nounted on so-called | ead
franes, iwo ag3sea1l d assenbl ed fromtwo noul d hal ves novaBCENLE9142
tive to each other and cl osable onto each other, conpris- 5 ing: -
nmeans for causing the nould halves to nove and to cl ose, and -
means for exerting pressure on encapsul ating materi al whi ch can be
placed in cavities of the nould. 10 The invention also relates to

nmet hods for operati devi ce. Exi sting presses of the
type nentioned |r1ﬁqﬁispF@&nFNCAPSU¥ﬂ¥;Nﬁx§¥§9§aQFIF|ﬁ??% MUnd are
susceptible to mal f uUnCHEPHODS (PO ISE ©F MHEUBRESSTEI Nt enance. 15

The present invention has for its object to provide an inproved device

and i nproved nethods for operatin such _a device with which electronic
conponents can be The ipyenfian tge RPghefesiad omenmPRutasinghance of

breakdown. 20electrodd€ doiitidn®z, pPmovnded 60rséufllpd pesa #rdawsge of
in a mould assembled from two mould halves movable rela-
tive to each other and closable onto each other, compris-

5 ing:

- means for causing the mould halves to move angd to
close, and

- means for exerting pressure on encapsulating material
which can be placed in cavities of the mould.

10 The invention also relates to methods for operating
such a device.

Existing presses of the type mentioned in the pream-
ble operate at limited speeds and are susceptible to
malfunctior and require frequent maintenance.

15 The present invention has for its object to provide
an improved device and improved methods for operating
such a device with which electronic components can be
encapsulated at higher speed and with less chance of
breakdown.

20 The invention provides for this purpose a device of
the type stated in the preamble wherein the means for
causing the mould halves to move and to close are formed
by a rotatable eccentric which can be coupled to one of
the mould halves with interposing of at least one con-

25 necting rod. The dimensions of the eccentric are prefera-
bly such that the position of the eccentric in a fully
opened position of the mould halves is rotated less than
180° relative to the position of the eccentric in which
the mould halves close onto each other. A first advantage

30 of a rotatable eccentric for causing the mould halves to
move and close is that the movement can take place rela-
tively rapidly. A rotation of the eccentric of a maximum
of 180° can take place very rapidly, while an alternative



the type stated in the preanble wherein the neans for causi ng the

nmoul d hal ves to nove and to cl ose are forned by a rotatable eccentric
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eccentric, f will, at constant rotation speed of the eccentrlc,

correspond with semi-sinusoids, wherein the speeds close
to the end positions approach 0 metres per second. While
this ideal situation is only achieved at a rotation of

15 the eccentric through 180°, in practice this will have to
be slightly less than 180°. A very significant portion of
the semi-sinusoids will however be recognizable in the
movement characteristic of the driven mould half. This
movement characteristic increases the drive speed of the

20 eccentric still further since in the critical positions,
i.e. when approaching the end positions of the driven
mould half, the speed of the driven mould half will be
lower than the speed of the driven mould half when it is
situated between the two end positions. Another advantage

25 of this movement characteristic is that the load of the
machine parts as well as the energy consumption will be
limited compared to existing encapsulating devices. Yet
another advantage is that an encapsulating device with a
rotatable eccentric requires relatively little mainte~

30 nance.

In a preferred embodiwent the device is provided
with a force sensor for measuring the force with which
the mould halves close, which force sensor is connected
to the drive of the eccentric in order to supply a signal

35 to the drive of the eccentric when a desired closing
force has been reached. Due to this step the eccentric
not only functions to cause displacement of the driven
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interrupted rotation shaft can be avoided. This increases
the robustness of the device.
In a preferred embodiment of the invention the
15 rotatable eccentric can be coupled to one of the mould
halves with interposing of the rod mechanisms, which rod

mechanisms for obtaining a lever comprise at least one
drive member which is linearly movable by the connecting
rod, which drive member is coupled with at least two

20 pivotable arms to at least two knee levers, which knee
levers engage on one side at fixed positions and engage
on the opposite side on a fixing part for a mould half.
By means of this construction a precise linear transla-
tion of the fixing part is obtained. By means of the knee

25 levers large force amplification also occurs at the end
of the stroke of the encapsulating device. Using a rela-
tively simple drive sufficient closing force can never-
theless be obtained hereby to encapsulate electronic
components.

30 The invention also comprises a method for driving a
device such as described in the preamble, wherein by
causing an eccentric to rotate a mould half coupled to
the eccentric is moved. The advantages of moving a mould
half with an eccentric have already been elucidated

35 above.

The invention also comprises a device of the type
stated in the preamble wherein a one mould half is con-
nectable to the means for causing the mould halves to



3 moul d half but the desired closing force can al so be provi ded

using the eccentric. The connecting rod for coupling the
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halves close properly onto each other. The advantage
hereof is that damage to mould parts can be prevented or
at least limited by not increasing the closing force
further when the mould halves do not close onto each
20 other correctly. This may for instance be the case when a
lead frame is not placed correctly in a mould half or
when a pellet of encapsulating material is positioned
incorrectly. Yet another advantage is that the safety of
such an encapsulating device is improved. If a body part
25 Dbecomes caught between the mould halves it is possible to
react to this when the closing force is still limited,
i.e. when the counter-plate is still situated between the
two end positions.
The encapsulating device with the movable counter-
30 plate preferably comprises a guide along which the coun-
ter-plate is displaceable and the end positions are
preferably determined by stops. These steps provide the
counter-plate with the desired freedom of movement and
also make it possible to increase the closing force in
35 one end position to the closing force required during
encapsulating.
In preference the counter-plate is substantially
vertically displaceable and the force directed to the one



35 above. The invention al so conprises a device of the type

stated in the preanble wherein a one nould half is con- nectable to the
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sulating device and the counter-plate. These springs can
be either draw or pressure springs depending on the
position where they engage on the frame. An additional
force may for instance be required when the lead frames

15 must be oriented by closing of the mould halves.

The encapsulating device is preferably provided with
sensors for determining at least one end position of the
counter-plate. The encapsulating device is preferably
also provided with sensors for determining the distance

20  between the mould halves. By means of the sensors it is
possible to automate the control and monitoring of the
operation of the encapsulating device.

The invention additionally comprises a method for
closing a mould assembled from two mould halves movable

25 relative to each other and closable onto each other for
encapsulating electronic components mounted on so-called
lead frames, wherein during closing of the mould the
following steps are successively performed of:

a) placing the mould halves into mutual contact by caus-

30 ing a one mould half to move toward a second mould half,
b} carrving along of the second mould half by the first
mould half over a determined distance, wherein a force
direcred to the first mould half is exerted on the second
mould haif,

35 ¢} building up a closing force between the two mould
halves after reaching a fixed position of the second
mould half.
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to in the preamble comprises a counter-plate to which at
least one of the mould halves is connectable, which
counter-plate comprises: a plurality of stacked, substan-
tially plate-like parts, between which parts at least one

15 shaft is placed. This counter-plate preferably comprises
two plate-like parts between which at least two parallel
shafts are placed. Herein recesses are preferably ar-
ranged in the plate-like parts for co-action with the
shafts., A significant drawback of the existing integrally

20 formed counter-plates can be prevented by a counter-plate
manufactured from a number of plate-like parts between
which at least one shaft is placed. An existing counter-
plate does have a tendency to deform slightly when a
large cloging force is built up. When a large closing

25 force is being built up the counter-plate must be sup-
ported. This can be achieved for instance by one or more
stops against which the counter-plate then rests. At the
positions where the counter-plate is not supported it
subsequently tends to buckle up slightly. While in the

30 case of a relatively thick counter-plate this deformation
will be small it can still have very disturbing conse-
quences for the encapsulating process since the closing
force is not distributed uniformly over the mould halves.
In the case of a lateral supporting of a counter-plate it

35 is for instance possible for the closing force in the
middle of a mould half to be considerably smaller than at
the edges of this mould half. This is disadvantageous in
the control of the guality of the encapsulated products.



not sufficiently large, it is possible to adapt the wei ght of the
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respectively too large or too 10 snall is to arrange springs between a
frame of the encap- sul ati ng device and the counter-plate. These
springs can woohssyaither draw or pressure springs dependi n§CENLIT®142
position where they engage on the frane. An additional force may for

i nstance be required when the lead frames 15 nust be oriented by closing
of thg (rjmul dhhal VeBy now di;ridiﬁ_ﬁea@@é’ékﬁ:mo&h'fei l&gueleé'rcpmse piredcer abl y Con
rovi ded wit sensors for.determ ni at one_£en |tion of the
(F:)ount er-pl at e.lwseﬁfgﬁ'?ﬁf’aﬂ;ﬁgﬁa%%mceeaslr]% of)lreefg‘?ggl v pfag%(f)g%ﬁepr ovi ded
wi th sensors fepurderepiatienyilhendi onga 20 prechiéeallVien@olAngetal ves. By
neans of the s@eMs hikSleads ©9SSIdEtR 10 RREPBRL S0 8CefOuPDlatang

nonitoring_of the Qperation of t enca | at i ng._devife. The
i nventi on addi TS BH&"| Vh&gﬁpg#’ge‘ge%r rfé%]ﬁt&f 1’"5’%’23"é %aigg%sﬁ]jgfaalrﬁ)oult& ke
assenbl ed fror@¥ags eyerdyhal ves novable 25 relative to each other and

cl osabl e onto each pOlshap1E@r const r@fians Wiakhag cehRté s Opl ot € GFpNent s

nount ed on so-gal l.ed ead _fr , LN L 0S} of ._the nould
t he fol | oW lnch ?t?e%seaglr:easﬁ%%égtgtls vte}%@%%g’!ﬁ']e orgmsaajgg’?%1 e]%@ecil‘:a cp acing the
moul d hal ves ibe ehwadngld cant eersist @fuslividingnghe epentexiplarel f to nove

tovard a seconghmuhd Babbraniably GArud-1axal gagtel wherensand 1gagkd half
eterm orce

directed to tHES {Tathobll RLFFY o DERTadon PnEhecEaPiAct SHSUS hal .
35 c¢) buil di fpeupties] pdhhg vtk otnttrnddngt partaoinotiel form jof] oz after
reaching a fixathiek! peBrhsibes SHEWIEges. TRH! §pbdddion of the

above described shafts is then taken over by these pro-

1s truding parts. Although in respect of the deformation of
the whole counter-plate this construction probably has
less good properties than the counter-plate in which
shafts are arranged between two plate-like parts this
construction is still preferred to one solid counter-

20 plate. An advantage of this simplified construction is
that the construction height of the counter-plate with
two plate-like parts, of which at least one is provided
with overhanging portions, can be limited relative to the
construction height wherein shafts must be arranged

25 Dbetween the plate-like parts.

The invention also comprises a device of the type
stated in the preamble wherein the means for exerting
pressure on the encapsulating material comprise at least
two screw spindles, which screw spindles are driven by a

30 central drive and which, by rotation of the screw spin-
dles, support a displaceable mounting point for at least
one plunger. The screw spindles are preferably driven by
a central motor with interposing of belts. Two screw
spindles at a time preferably also support a beam which

3s is displaceable by rotation of the screw spindles and on
which at least one plunger is mountable. Instead of using
a transfer plate on which the plungers engage, generally
with interposing of a plunger block, a plunger displace-
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6 Herein the distance between the nould parts is preferably
measured during step b and step c is only initiated when the noul d
parts are connected. The advan- tages as already described for the
device with Wieowmssw: 5 able counter-plate al so energe in ewerNLIToi@f this
method. It is therefore also possible wigh this nethod to produce at
greater speed, with less risk of damage to noul d parts, a greater

safety and apReft @kiAgNEEALY Sbindlesduabbliing tdaenNcapsienatied pagduct. 10
Anot her aspect of .t u atln% evice re g{{éﬁ to in the preanble

he” encapsul d
conprises a &EEnfEY2PFaFR {EFRMﬁQ:ﬁ XES uP VERY e FRAGE - BRPEPRal ves i s
connect abl e, emhirdantage colirther qen&treldpngrives scren wrdinidlgsofisst acked,
subst an- thibkakhysPladerdd ki REM bRacb®yVeen: MY G R3MS o2t cheast one 15
shaft is placed. This cou ter-Q]ate Ereierably coqgilses .t wo
plate-1iKe p&rPLBSBEEneRtGthi'dh “E™ EESRLE o hAk iuRroved Quality gf
pl aced. Her eicher eneapeslared prefdecably ar- ranged in the plate-like

parts for co-acti@feVWhitdedht® invent3BAl 4511 Ao AlifHLARY dhaWkagK of the
exi sting integr formed. counte | at es can . be reventgd by, a

| < .
count er - pl at th réﬁﬁﬁ?ﬁﬁﬁ|ﬁfé&hFrBﬁPéEﬁﬁhfﬁﬁlYﬁ shbadiments SAPWR Rt ween
whi ch at | easheohelshaing ifigpiresedBesninxisting counter- pl ate does
have a tgpdency tp;def orapild Ghoh¥t1heBul- away '@ etQoenNgiEQT 68 1S built
up. Wien a |l arge cI05|{%&25 force is belqggbU|é§§¥p t he counter-pl ate nust
be sup- BOr EBEaPSHI T4, d5¥15ENREGREIIET T CBVEPLSAB  or nore

stops agai nst whi Eihgt h2 tountperspeatéve herew esft $heAdrtire meanpofoti ons
where the coeg&tsgfy@'%%,Jéaﬁznraot&ﬁgmorf&fﬂiﬁg part SHPERAUERELYLERES tO

buckl e up sli ) )
ing dévice of fig. 1 to move and close,

15 Fig. 3 shows a cross section through the drive means
of fig. 2z,
Fig. 4 shows a cross section through the drive means
of fig. 2 perpendicuiar to the cross section of fig. 3,
Fig. 5 shows a schematic cross section through an
20 encapsulating device with movable counter-plate with
opened mould halves,
Fig. 6 shows the schematic cross section of fig. 5
with closing mould halves in an intermediate position,
Fig. 7 shows a schematic cross section of fig. 5 and
25 6 with closed mould halves in an end position, and
Fig. 8 is a perspective view of means for exerting
pressure on encapsulating material with four screw spin-
dles.
Fig. 1 shows an encapsulating device 1 depicted in a
30 pressing position. Fixed in encapsulating device 1 are
two mould halves 2,3 in which the actual encapsulating
process takes place. The upper mould half 2 is partly
broken away to give a better view of the lower mould half
3. In lower mould half 3 recesses 4 are visible in which
35 encapsulating material can be placed. By means of plung-
ers not shown in this figure the encapsulating material
placed in recesses 4 can then be placed under pressure
such that it is urged toward mould cavities likewise not
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o figures 2

The drive means 7 shown in fig. 2 form part of
encapsulating device 1. A geared motor 6 drives a hori-
zontal shaft 8 on which is fixed an eccentric 9. This
eccentric is shown more clearly in the cross section
shown in figures 3 and 4. The eccentric as shown in these
figures is arranged on horizontal shaft 8 such that it
does not have to be interrupted. This increases the
robustness of drive means 7. Eccentric 9 comprises an
eccentric shaft 10 to which a connecting rod 11 is rota-
tably connected. This connecting rod 11 has an angular
construction as shown clearly in figures 2 and 4. By
rotating horizontal shaft 8 the position of eccentric
shaft 10 will move along a circle segment-shaped path 12.
Horizontal shaft 8 herein rotates through a maximum of
180°; this makes it possible to give horizontal shaft 8 a
continuous construction. The curved shape of connecting
rod 11 is required to enable placing of eccentric shaft
10 in a position as shown in figure 4 by means of the
eccentric shaft 10' designated with the broken line.

The connecting rod 11 engages pivotally on its side
remote from eccentric shaft 10 onto a shaft 13 which is
connected to a so-called cross-head 14. This cross-head
14 is arranged for vertical guiding in frame 5. For this
purpose the cross-head 14 is provided with guide blocks
55,56 which engage on vertical profile edges mounted on
frame 5. For an increased stability of cross-head 14 the
sides of cross-head 14 are provided with hardened steel



t he whol e counter-plate this construction probably has | ess good
properties than the counter-plate in which shafts are arranged between
two plate-like parts this construction is still preferred to one solid
counter- 20 plate. An advantage of this sinplified construction is

that the considsidssean hei ght of the counter-plate with rEPRLPIGRIB- | | ke
parts, of which at |east one is provi deg w t h overhangi ng portions,
can be limted relative to the consPruction hei ght wherein shafts nust

be arranged 23 .;Qgt %?eé‘?]t h&a&l YPrisde B‘érﬁégéé steel stnr%l{% [/ygention also

conprises a devi € wherein the
means for ex&nﬁﬁﬁﬁ guide p?’eeé’é,etﬂté &R EReWBAER PSR aﬁ‘?%g’-”ﬁé&aé’rqealbecorrprl se at

| east typrovtded spthch esollwy als shoew spitit ©Sfianerelr iTten gigag 30
contral ol vadat Lol Be \AlUd0BuhibICCSHEENARIE 12 rllPpesupport 2

di spl aceabl e nDuntl poi nt for
spi ndl es %re%éﬁ@ﬁaﬁ??ﬁ#%ﬁwem’ ohtained ois rﬁ'}'t'el?rt%tt Rl I‘Ftlé’lsﬁém ng of

belts. Two sgosition oPimslies mirts vi,Beandetieialiy also twp@%htaoheam
which 35 s i %Hkéﬁeé‘x?é € Ped %Bé%_eg gh wnf&;;daeygsspz @d' i8S g@th

whi ch at | east one pl unger |s nount a transfer

pl ate on whi &Ftt hEPH| TFEET eé?gééelnghé?'éﬂJyY coupligt t|°ntr@|3§§§Fh§eof a
pl unger bl oclarma pbuayasy dierisae®- the parallel shaf@£07/5338Q1 These

PCT/NL91ﬂ901%% s 40 41 rranged mirror, s etr1ca1f§ relathgnkou§hgg Screw

spi ndl es accor thr e hvention hag

centre of cross -head 14 engage pivotally on their side
remote from cross-head 14 onto respective knee lever
mechanisms 42,43. The knee lever mechanisms 42,43 are
pivotally connected on the underside to frame S and are

15 also pivotally connected to respective arms 40, 41 at the
location where the respective rods 44,45 and 46,47 are
mutually connected by knee lever shafts. The tops of knee
lever mechanisms 42,43 are coupled by means of the paral-
iel shafts 50,51 to a fixing part 52 which is guidable

20 vertically in the frame., By causing eccentric 9 to move,
the connecting rod 11 will ensure a vertical movement of
cross-head 14. The vertical movement of cross-head 14
results in knee lever mechanisms 42,43 being driven by
means of arms 40,41. Such a construction results in a

25 large force amplification particularly at the end of the
stroke of encapsulating device 1 and also ensures a
uniform vertical translation of fixing part 52; loss of
alignment of fixing part 52 will not occur. PFrame S
supports on a ground by means of legs 17-20.

30 The upper mould half 2 is coupled to a vertically
movable counter-plate 21. This is shown schematically in
figures 5-7. In the opened position of mould halves 2,3
as shown in fig. 5, the counter-plate 21 lies against the
lower stops 22. By subsequently moving lower mould half 3

35 upward after it connects to the upper mould half 2 the
counter-plate 21 is lifted from the lower stops 22. The
gravitational force will herein exert a force F on the
counter-plate, by which force F {increased with the



the advantage that it takes up very limted space. Anoth- er advant age
of the centrally driven screw spindles is that this results in an
exactly simlar placing of the 5 plungers, which in turn results in an

i nproved quality of t he encapsul ated products. The present

i nvention w | Iwbe7/ssaext her el uci dat ed with reference to POF/NLI7/00142
non-limtative enbodi nents shown in tthe followi ng figures. Herein: 10
Fig. 1 shows a partly cut-away perspective view of an encapsul ating

devi ce accor dl@ﬂaxhocatt%ﬂaﬁwa%enen upper mould 8al2 2§ WMoWEA SREGIdyE View
of the drive rreans r g Id al ves for Er?ggacrt of the
encapsul at - ﬁf& d‘é’\%eéean‘l’f‘?g.e A ied Md™cPBEe® °Eig. 3
shows a cross swexdgen itheughosheg dfdxce ma‘amuld hagyes$i .3 xan be

Fig. 4 shows a;?fé@&%ﬁ,e%he@o&hé@ugh dhe pi'fé:.‘é@.oﬂeagsshown ok fig. &
per pendi cul.ar to the Cross sgctl ows a

schematic Cross sedtPSFERPS §h55ﬂw’?01n eﬁglcgapgullﬁt Fhg B%%?Egm\’m’trh novabl e
count er - pl at e wiidh the dpwredmould chdlf \&d,s displaced Fagthér sipwerd he

schematic cr Osﬁeﬁﬁoﬂdeoﬁoofché' taéatlon wid @h%bﬂsh.ﬂgfi@l“@' hedy@sed N an
intermediate p schemati c cross sectlon of

(e R 5o o b bexein TIPS T SRR SRESE R (PR 2 aRETe
Fig. 8 is a pérspuctinggeased olosimgLdrge gror benguilt wp esthe ewrper

encapsul agigng §EB 'ﬁ3ahsWEB?m£@U{nS@Kfﬁ”fﬂgd%e b adhfﬁge constructiidh 1
shows an encap %b\ﬁng@dew ce e:{),l cted.in § pLe ?%Eo I.ti.on. Fixed
in encapsul atl‘;}b1 i slaaPﬁra W&aﬁams ?" Mite act ual
encapsul ati ng nating mesifsakemg)laQESSMYuppellne@ulwm:rorﬂ afs partly

broken away t%cﬁlﬁ&%ﬁpﬁ%ﬁ:beélv'm&f Ed”PH' sto 23 ilgh 5l over
moul d half 3 recesses 4 are visible in |ch 35 c s atln naterlal can

be pl aced. By HRRHfE* 6T sﬁf‘ﬁﬁljlve Sengx f6t ?ﬁomﬁa?‘hr’t
encapsul atbng fmataer iofl mouldphalesks i) ¥. e@ésseshdwnamtfvegum rﬂ-é?ced-eunder

pressure contact sensors 25 in the lower stops 22 with which can
be detected that counter-plate 21 is raised from the
lower stops 22. Also included in lower mould half 3 are
distance sensors 26 for determining the distance between
20 mould halves 2,3. By means of contact sensors 25 it is
possible to determine when counter-plate 21 is situated
in a position as shown in fig. 6. In this position the
closing force F of mould halves 2,3 is also known. For
checking purposes it is now possible to measure the
25 distance between mould halves 2,3. When it is ascertained
that mould halves 2,3 do not fully close unto each other
the lower mould half 3 can be moved back to the starting
position ags shown in fig. 5. It is in that case very
probable that an electronic component or encapsulating
3¢ material has not been correctly placed in lower mould
half 3. By means of the device and method as described in
this invention it is possible to detect such an incorrect
placing of an object before the closing force is built up
with the encapsulating device when it is in the situation
35 as shown in fig. 7.
Fig. 1 also shows that counter-plate 21 is formed by
two plate-like parts 27, 28 between which two horizontal
shafts 29, 30 are placed. A thus constructed counter-



such that it is urged toward nould cavities |ikew se not WO

97/ 35701 PCT/ NL97/ 00142

9 shown in this figure. The lower nould half 3 is vertical - |y
di spl aceable in a frane 5 of encapsulating device 1 for opening and

cl osi ng noul dvdedaéer 2, 3. Thi s openi ng is necessary fopcpiNasioegof ‘'t he
el ectronic conponents for 5 encapsul ati arrangi ng encapsul ati ng

mat eri al and renovi ng the encapsul& ed products after the encapsul at -

i ng operati orbla%%cgmm%&edef&ﬁ hf‘e]fa[tﬁ%l@ Qﬁtﬁﬁlgaﬁéélﬂaﬁée a platdlg device 1
i's a geared r‘% for_causing | owner ha 3&0 nove vertically.
The verti cal L‘%Eplpé‘&’én@ﬁt witch SURRRELS r?é’l}P’daﬁaPFt%rW’i‘? RPIMR R

el uci dat ed witHe meberThat isenchee tundempides oZ- plate-like parkthe&dri ve neans
7 shown in fiQmad onrmashpfﬂat ﬁﬁ@&%@h@tgngndngfy lyodh gear ed not or
6 drives a hori - ?ro :@?3&} whi_c fixed eccentric 9. This
15 ecceﬁtrl‘i?"ln§c§ﬁ8ﬂn° Pau II‘S?si r? tahéluEFBgstg%cl?‘f -up ofg@own in
figures 3 andatkgeTké@osingnforce ass stemmiried theseg encapsujatdon farr anged

on hori zont alelgz@frgngcsgg Shdled 1 does not have to be interrupted.
This increases th ropbustness of drive neans_7, Eccentric 9 conprises

an 20 eccentric sﬁ'&P?l;lLU 1hi & FRPWSo e PERBS 3 qr jexergiing tably
connect ed. Trprsssunraeonlegcapnjuaﬂtm mateaiglll placed irmarestesselsi @n as shown

clearly i@ finQu@SndafiBdafte Hso recdgMizhbie DA RO UAapiRAld & N

osition of eccentric
P devgce 1 as shown in fig. 1. The means 31 for exerting

pressure comprise four vertical screw spindles 32-35
which are driven by a central motor 37 by means of belts
36. By means of rotating screw spindles 32-35 horizontal

15 beams 38,39 are horizontally displaceable in synchronous
manner. Plungers {not shown here) can subsequently engage
on these horizontal beams 38,39, optionally with inter-
posing of other elements such as plunger blocks, which
plungers fall into the recesses 4 on the underside of

20 lower mould half 3. By rotating screw spindles 32-35 the
encapsulating material placed in recesses 4 can thus be
placed under pressure. The means 31 for exerting pressure
on the encapsulating material are constructed such that
they take up relatively little space in encapsulating

25 device 1.
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shaft 10 will nove along a circle segnment-shaped path 12. 25 Hori zont al
shaft 8 herein rotates through a maxi num of 180; this makes it

possi ble to give horizontal shaft 8 a continuous construction. The
curved shape of connecting rod 11 is required to enable placing of
eccentric shafwoewss?il0 in a position as shown in figure 4 byaraaazowa2 t lie
30 eccentric shaft 10" designated with thg broken |ine. The
connecting rod 11 engages pivotally on its side renote from eccentric
shaft 10 onto a shaft 13 which is connected to a so-called cross-head
14. This cross-head 14 is arranged for vertical guiding in frane 5. For
this 35 purpose the cross-head 14 is provided wth guide bl ocks 55, 56
whi ch engage on vertical profile edges $f\d#Sed on frame 5. For an

i ncreased stability of cross-head 14 the si des of cross-head 14 are

provi ded with hardene .eel . /
PCT/ NL97/ 00142 Qﬂ.nga%% for encapsulatlﬂgoégéfg§gglc c%????ﬁ?%f?,SS. ont o

t hese har dened™@yrksd «iy isgscaled lead faramasfe dfi demebddedtsemoled which
can for instangeoderwo moupHOURIGEs WhdFabild Gdlatias SBOBAch Nothd:s dddqur e.

The great ?%*?ﬁ§$3§§%28%gﬁ 3Qg$§?'égﬂﬁ¥f¥3n onstruction is that the 5

gui di ng stabilf ai ne greatest rn cl osed posi tion of
moul d part$§ 2,3 BerRns Hicy caugisg the mosid hedves toj Rovigi asd b force
exerted on noutlogsy t:md2, 3 1S great- est. The cross-head 14 is

pivotall y coupl ed 10, RPEGLEYSng predile 4 Lhol¥olFR0Eng nddi R0 211 ©
which can be placed in cavities of the mould,
wherein the means for causing the mould halves to move
10 and to close are formed by a rotatable eccentric which
can be coupled to one of the mould halves with interpos-
ing of at least one connecting rod.
2. Encapsulating device as claimed in claim 1,
wherein the dimensions of the eccentric are such that the
15 position of the eccentric in a fully opened position of
the mould halves is rotated less than 180° relative to
the position of the eccentric in which the mould halves
close onto each other.
3. Encapsulating device as claimed in claim 1 or 2,
20 wherein the device is provided with a force sensor for
measuring the force with which the mould halves close,
which force sensor is connected to the drive of the
eccentric in order to supply a signal to the drive of the
eccentric when a desired closing force has been reached.
25 4. Encapsulating device as claimed in any of the
foregoing claims, wherein the connecting rod is curved
respectively angular.
5. Encapsulating device as claimed in any of the
claims 1-4, wherein the rotatable eccentric can be cou-
30 pled to one of the mould halves with interposing of a rod
mechanism, which rod mechanism for obtaining a lever
comprises at least one drive member which is linearly
movable by the connecting rod, which drive member is
coupled with at least two pivotable arms to at least two

L



10 arms 40,41 arranged mrror symetrically relative to the centre of
cross-head 14 engage pivotally on their side renote fromcross-head 14
onto respective knee | ever mechani snms 42,43. The knee | ever nechani sns
42,43 are pivotally connected on the underside to frane 5 and are 15
al so pivotal lwosmsmacted to respective arns 40, 41 at the pocINLOR®I420N "
where the respective rods 44,45 and 46,47 are mutual | y connected by
knee | ever shafts. The tops of knee 14 ever nechani sns 42,43 are coupl ed

by means of the D qrea)ers, wml:ﬁ' @Q@fiéve‘i% hgaQed gawstaglpaéﬁ Sife WhiCh i's

gui dable 20 ve tlcal ranme causi ng eccentric nove,
the connecti n %(?tlf%efjl P@ﬁéﬁ%‘én% Wt‘?’@élgerrﬁ’\’?eﬁ@ﬁt ogposite %ﬁ"%fss head
14. The vertioala fovamgnpast fopss-dwmddd half. results in knee | ever

mechani sms 42, 43 QEIﬂgtﬂbhvfgrb¥r1v1qg’Hﬁﬁg%fg ?Egseﬂgaégu %%%§h6”|y at the

construction results I'n |cat|on par
end of thg € %ﬂqﬁﬂaécoF°@H€3ﬁ§E$aﬂW?&PQRQMQBeSQ sAdlef steathstraies,
uni form vertiiala momld aksenbbédf fromEwiakioudd; hhbsesohovablal deiient of

flxing part 3o ldo UGLrOGENLy LAATGhanc SUOBOLLSN OheRef! Qlkih AN TRans of

| egs 17-20. e upper I's coupl'ed 10 a iI'cal l'y
novabl e cowﬂ%ﬂgplate 21. This is shown schematically in figures 5-7.
I n the opened pesinisi dorotaupithg tisd w118 halvesasoshows amd fig. 5, the
counter-phat g, gg%é I gggagai nst the | ower stops 22. By subsequently
novi ng | ower d half 3 35 upward after it connects to the upper noul d
hal f 2 the -~ TM&GHSt EPFpPEBEL NI | RYISFUTE] OFy SRFRREULBWERY ST IZL  The
gravi t ati onalwiiancean bk peaced fxetdviaiflesr of Ehemmdblibd, whex@ini &~ pl at e,

by whi ch fOrcé%déi%%“%ﬁegéggnyéléléJ“}otate a mould half coupled to
the eccentric iz moved.

15 7. Device for encapsulating electronic components,
mounted on so-called lead frames, in a wmould assembled
from two mould halves movable relative to each other and
closable onto each other, comprising:

- means for causing the mould halves to move and to

20 close, and
- means for exerting pressure on encapsulating material
which can be placed in cavities of the mould, wherein a
one mould half is connectable to the means for causing
the mould halves to move and close and the second mould

25 half is connectable to a counter-plate which forms part
of the device, on which counter-plate is exerted a force
directed to the one mould half and which counter-plate is
displaceable between two end positions such that it can
be carried along over a distance by the one driven mould

30 half when the mould halves make mutual contact.

8. Encapsulati. 3 device as claimed in claim 7,
wherein the counter-plate is displaceable along a guide
and the end positions are determined by stops.

8. Encapsulating device as claimed in claim 7 or 8,

35 wherein the counter-plate is displaceable substantially
vertically and the force directed to the one mould half
consists at least of the gravitational force on the

counter-plate.

AR
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11 gravitational force on upper nould half 2) nould hal ves 2,3
are urged agai nst each other. By neans of this con- struction the
closing force of nmould halves 2,3 can be precisely controlled in the
position as shwoA?dst0fig. 6. 5 Subsequent |y shown i n PCENLI?90342% he
position in whi ch the | ower nould ha 2 is displaced further upward
relative to the situation as shown in fig.” 6. Counter- plate 21 herein

comes to |ie agai nsio UERRIapsuQRLt23g\EEVEce as clRMnm@ HACRAGSEH €hOSI NQ
force can be bu*lt up, 9Thehu%%er #»é stog 23164& foryyed in.this fjc?etéée by a
hi nge const ructtdH™ 7 WS =8y ea?%%.%ﬁq 5389 ﬁﬁyﬁfﬁiﬁfnﬁrﬁ%ﬁ for
elim- navivly sansshissdori Agtarpbeiidat ikesistnenependt poaibion of
counter-plate 2de A SftdigAqLperated in upper stop 23 is a
pressure-s%nsitive ‘;ﬁ;sqor 24&0é.rrea§gri ng thelcl.osi ng 15 force of nould
hal ves 2,3.> Al so sh NCAPSYIREANG 9e%GGE a8 ClAfREd  FRBRY 0P in the

| ower stops 22ckpims \thildh edgrein the ekrtamtudatihgt devineeks ppepwidd i s
raised fromthgicth seddd4y £oh0RSLE2miM &P dHiClaidednicl bevRseotid hal f 3
are di stancglg?)rg U3 26 for determ ning the distance between 20 nould
hal ves 2, 3. By nhean &ont act sensors 25 it is possi ble to determ ne
when count er - pl at e 12 Metdiodufprdclosing i aoydsi peeamhsedhfwemitwdig. 6. In

this positioon ®bH€1d halvelsORbPebier &1 &t Hfe R chab¥BEr 2add | SL M3 Known.
For checking pur os%%ﬁlﬁt | S now possihl e tg neasure the 25 distance
bet ween moul d FATVESZ & eﬁofte?‘éafgsé@(ﬁttlé’lgng SCLXoni | COMRRAP Yl ves 2, 3
do not fully croartathior saechabledrlead Indwes, owberedul duhibd Slawimgbe noved

back to the st@f i mouid BASI EbPTowsnd VMRS Bybl Qucéeséivéﬁ{ igbAhat case
very probabl e t an el ectroni c conponent or encapsul ating 30

h
mat eri al has n ?r“beedér‘?%éorrectly pl aced in | ower nould hal f 3. By neans
of the dewbce andirstimgdths uestdilmldrés into mutual contact by caus-

ing a cne mould half to move toward a second mould half,
b) carrying along of the second mould half by the first
mould half over a determined distance, wherein a force
directed to the first mould half is exerted on the second
20 mould halgf,
¢} building up a closing force between the two mould
halves after reaching a fixed position of the second
mould half.
13. Method as claimed in claim 12, wherein the
25 distance between the mould parts is measured during step
b and step ¢ is only initiated when the mould parts are
connected.
14. Device for encapsulating electronic components,
mounted on so-called lead frames, in a mould assembled
30 from two mould halves movable relative tc each other and
closable onto each other, comprising:
- means for causing the mould halves to move and to
close, and
- means for exerting pressure on encapsulating wmaterial
35 which can be placed in cavities of the mould, wherein at
least one of the mould halves is connectable to a coun-
ter-plate arranged in the encapsulating device, which
counter-plate comprises: a plurality of stacked, substan-

L



this invention it is possible to detect such an incorrect pl aci ng of an

obj ect before the closing force is built up with the encapsul ating
device when it is in the situation 35 as shown in fig. 7. Fig. 1
al so shows that counter-plate 21 is fornmed by two plate-like parts 27,
28 bet ween whwoeh7ssy hori zont al shafts 29, 30 are pl acegerNiloPodiaz
constructed counter- WO 97/?6'3701 '

PCT/ NL97/ 00142 12 plate 21 will
deformrel ati | i I i pl - i Lt 27 Leh pports
only at deter);n?%\%%jyggilir\c[eesqgﬁl& Eogrgf heg%g%?eq'hvgfl%ﬂ;%a? %g ﬁ%dé}rg%lggeo%

pl ate-1i ke pafpaby is pPlacdehins virtually flat. This results in a very good
5 connection of nowsd Bredaesl2rIngduBetigcs hes nlidithedp iaf claim 14| ar ge

closing force e ring p i f | onj

conponent s. wﬁéréﬁg%}% %ﬁﬁ%ﬁeg}f P?QE% é‘ﬁ’hﬁlsf%e%ﬁé’aﬁéaﬁ ?%irtéegéﬁ? ng
pressure &n chetyren Hhirdh wét deraF pracerrahlelecdafss areiplagpdse neans
are al so recogni zab$ £ Bdtdgralaningsdeaicditas claimedcenlcaaishoanoin fig. 1.

The neans 31 r ertin re r | se. four i SCrew
spi ndl es 32-329‘ ‘S}ﬁ(%?lcth"aercg sgfgfsvéﬁgb%%gﬁ%ﬂ r% t(ilrr%l't Brﬁ{é%'%?/’l‘e HE-Df belts
36. By neans PY rep AP aisl §pendhaEt®2-35 horizontal 15 beans 38, 39

are horizontally displmegall EorNefyASNITANIR elechRBARE. cOhpdiEgerss ( Not
shown Neng) CRRuMUREeOH YY1 %1908308aa £rdHbd,N95° "RELTANLELARSALR S8. 39,

optionally w
from two mould halves movable relative to each other and

closable onto each other, comprising:
- means for causing the mould halves to move and to
close, and

15 - means for exerting pressure on encapsulating material
which can be placed in cavities of the mould,
wherein the means for exerting pressure on the encapsu-
lating material comprise at least two screw spindles,
which screw spindles are driven by a central drive and

20 which, by rotation of the screw spindles, support a
displaceable fixing point for at least one plunger.

18. Encapsulating device as claimed in claim 17,
wherein the screw spindles are driven by a central motor
with interposing of belts.

25 19. Encapsulating device as claimed in claim 17 orx
18, wherein two screw spindles at a time support a beam
which is displaceable by rotation of the screw spindles
and on which at least one plunger is mountable.

* &k K & %
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posi ng of other elenents such as plunger bl ocks, which pl ungers fal
into the recesses 4 on the underside of 20 lower nould half 3. By rotating

screw spi ndl es 32-35 the encapsul ating material placed in recesses 4
can thus be pl aced under pressure. The neans 31 for exerting pressure
on the encapsul WOi%@5Mnat eri al are constructed such that t NIk 0014D
relatively little space in encapsulating 25 device 1. - WD
97/ 35701 PCT/ NL97/ 00142
13 CLAI V5 1. Device for
encapsul ati ng el ectroni ¢ conponents, tyounted on so-called lead frames,
in a mould assenbl ed fromt ive to each
ot her and cl osable o ot her, conpri si ng; = mgans for
causing the nould hal ve 0 Tmove amd—t & T and
exerting pressure on en sul ating natékl which can b
cavities of the nould, wher ei n gr causing th
to nove 10 and to close |afe forned e eccentric
be coupled to one of th | d hal pihflen pos-
, l el ke T
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i ng of at | east one connecting rod. 2. Encapsul ating device as

clainmed in claima1, wherein the dinensions of the eccentric are such
that the 15 position of the eccentric in a fully opened position of

the nould halves is rotated | ess than 180[err] relative to t he
position of theW@@¥&tic in which the noul d hal ves cl os ecamNI97/6038N
ot her. 3. Encapsul ating device as clained in claiml1 or 2, 20
wherein the device is provided with a force sensor for measuring the
force with which the nould hal ves clos§V which force sensor is
connected to the drive of the ecce®Bic in order to supply a signal to
the drive of the eccentric when a desired closing force has been
reached. 25 4. Encapsul ating device as_gclainmed in any of the

f oregoi ng cl ai ms, wherein the connectinrgw&g=2} curved respectively
angul ar . 5. Encapsul at bAg<o 38\ <E="ea} i n any of the

clains 1-4, wherein the rotatabl e pges gigan A ?0 pl ed to one of
the moul d hal ves with inteBposing é} whi ch rod

mechani sm for obtaining a | evePe e drj ve nenber

which is linearly nnvabl:”;vi?;f ri ve nmenber is
coupled with at |east two pi "4 ¥ oF WO
97/ 35701 L\ 43
14 knee | evers, which kh¢eid one
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side at fixed positions and engage on the opposite side

part for a nould half.
encapsulating 5

cavities of the nould

on a fixing

6. Method for driving a device for

el ectroni c conponents,
in a mould assenbled fromtwo noul d hal ves novabl e rel a-
ot her and cl os¥¥38Mo each ot her,
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exerting pressure on encapsul ating materj al
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counter-plate.
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Encapsul ati ng device as clainmed in any of the
Wi th sensors for determ ning at
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encapsul ati ng device is provided

one end posit ivwoonisre:

device as clained in any of the

device is provided
t he

moul d hal ves.

the counter-plate.
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10.

clains 7-9, wherein the

| east

11. Enc2oTDILITA04

clains 7-10, wherein the encapsul ating
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12. Method for closing a nmould assenbl ed
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nount ed on
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13. Method as clainmed in claim12, wherein the 25 distance between the
moul d parts i s neasured during step b and step c is only initiated
when the nould parts are connect ed. 14. Device for

encapsul ating el ectroni c conponents, nmount ed on so-called | ead franes,
in a mould asseWBPEFB0 fromtwo noul d hal ves novabl e rel ati eri@s9asill: -
ot her and cl osabl e onto each ot her, conprising: - nmeans for causing
the noul d halves to nove and to cl ose, and - means for exerting
pressure on encapsulating material 35_ which can be placed in cavities of

t he nmoul d, wherein at | east one of3/Ghe moul d hal ves is connectable to a
coun- ter-plate arranged in the encapsul ating devi ce, which
counter-plate conprises: a plurality of stacked, substan- WO
97/ 35701 PCT/ NL97/ 00142

16 tially plate-like parts, between which parts at |east one

shaft is placed. 15. Encapsul ating device as clained in claim 14,
wherein the counter-plate conprises two plate-like parts 5 between which
at least two parallel shafts are pl aced. 16. Encapsul ating device
as claimed in claim14 or 15, wherein recesses ar¥yarranged in the

pl ate-1i ke parts for co-action with the shafts.,(/) 17. Device

for encapsul ati ng el ect rFulG cgnponent S,
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nmoul d hal ves novable relative to each other and cl osabl e onto %

ot her, conpri sing: - means for causing the nmould halves to v_é‘ to
close, and 15 - neans for exerting pressure on encapsu!atlﬂg . )|?I
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(57) Abstract

The invention relates to a device for encapsulating electronic components,
mounted on so-called lead frames, in 2 mould assembled from two mould halves
{2, 3) movable relative to each other and closable onto each other. The means for
causing the mould halves to move and to close are formed by a rotatable eccentric
which can be coupled to one of the mould halves with interposing of at least one
connecting rod (11). The invention also relates to a method for driving such a
device. Another aspect of the invention relates to an encapsulating device wherein
a one mould haif (3) is connectable to the means for causing the mould halves to
move and close and the second mould half (2) is connectable to a counter-plate (21)
which forms part of the device, which counter-plate is displaceable between two
<nd positions. Yet another aspect of the invention relates 1o an encapsulating device
with a counter-plate (21), which counter-plate comprises: a plurality of stacked,
substantially plate-Tike parts (27, 28), between which parts at least one shaft {29,
30) is placed, Finally, a last aspect of the invention is formed by means for exerting
pressure on encapsulating material comprising at least two screw spindles (32, 33,
34, 35).




