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franmes, with epoxy resin. On account of the |ncreasiﬁ§

APPARATUS AND METHOD FOR ENCAPSULATING PRODUCTS

- The demand for electronic circuits is fast-growing.
Applicant is specialized in the encapsulation in a press-
ing device of semiconductor products, so-called lead
frames, with epoxy resin. On account of the increasing
demand for semiconductor products there is a need for an
apparatus and method for encapsulating such products at
great speed and in large quantities.

Described in the Netherlands patent application

1 94.01930 is an apparatus wherein a carriage is movable

along one or more presses for feeding the lead frames
from a loading cassette to one or a plurality of adja-
éently arranged presses and for discharging thereof from
the presses to a discharge cassette. This modular struc-
ture has the advantage that the number of presses can be
increased or reduced in accordance with the requirement
of the customer, wherein the basic structure of the
apparatus can remain substantially unchanged.

The present invention provides an apparatus for
encapsulating products, for instance encapsulating lead
frames with epoxy resin, wherein the apparatus comprises:

- one or more pressing devices for encapsulating the
products at increagsed pressure and/or temperature,

- a first carriage device for transferring the
products from the supply means to the pressing device;
and .
- a . second carriage device for discharging the
encapsulated products from the pressing device to dis-
charge means, : : F

wherein the first and second carriage are.ggidable
along collective guide means. iAo S &/;' T, "n

Productivity is further increased with tﬁgfappara;ps ﬁ%
according to the present invention and the functldﬁs of ;ﬁ
inserting and removing the lead frames can be ﬁgﬁthef Vi
improved because the relevant carriage can be desmgne
for this purpose. ) <
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5 demand for” sem conductor products there is a need for an appar at us
and met hod for encapsul ati ng such products at great speed and in |arge
guantities. Described in the Netherlands patent application

94. 01930 is an apparatus wherein a carriage is novable 10 al ong one or nore
presses for feeding the lIead frames - froma |oading cassette to one or a
plurality of adja- cently arranged presses and for discharging thereof
from - the pressesAtoarridagehfiogeusasiat the Hpparaiiis aaceording to thee

has the advant agpe 84t iheeﬂeﬁeﬁr?%fe&aﬁs_?s RS dNGisEsLhd 4 educed
I n accordance th the requiyenen of The cust.oner, wherein thg asic
structure of t\k,:jem?’er BAphr aY’%?rEéﬁ Pgﬁg?“ﬁtﬁ?é’ﬁ%ﬁli%lﬂa&/r%c?ﬁ%g%ﬂ ar -as
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for instance encapshbabhpgih§edasd m{ﬁ;aggggwo% d e ehI &1 thd Ne

apparatus conpri ses: - _one. or pressing devices for,
encapsul ating tfRter eB?oHH€F§°5teFHﬁF€a§e§“ﬁF@§§h /Qﬁﬁ§¥ﬂﬂﬂ&%ﬁure;
- a first carrimepnsleandedtibvet maansefornghelse brusirionyatears aran Hse suppl y

neans to thel”é??%ﬁgbéeﬂﬁéféon.
In order to drive the carriages use is preferably

10 made of a so-called linear electric motor whereby the
carriage can be moved at relatively great speed through a
distance of about two metres along the guide means in
reproducible manner, for instance with an absolute accu-
racy of 0.3 mm and a reproducible accuracy of 0.03 mm. A

15 linear motor is extremely reliable, displays little wear
and has a high speed range, i.e. it is highly suitable
for both accurate movements at low speeds and reproduc-
ible movements at high speeds..

Due for instance to heating and cooling of the

20 pressing devices and other components of the apparatus
according to the present invention it is possible, for
instance if more than one pressing device is incorporated
in the apparatus according to the present invention, for
inaccuracies to occur in the positioning of a carriage in

25 relation to a pressing device (or the supply or discharge
means) . In order to offset these inaccuracies the press-
ing devices and/or their carriages are preferably provid-
ed with sensor means for monitoring'and/or calibrating
the position of a carriage relative to this pressing

30 device. '

_ In preference a carriage is provided with air ducts
which are slidable in and out of each other and which,
compared with hoses, are more xeliable. and give less.
chance of failure than such hoses which can easily be

35 ripped during the mdvements at high speed and result in
' standstill of the entire apparatus.
The present invention further provides a carriage
for use in an apparatus according to the present inven-
tion, in addition to a method.



25 and . - a second carriage device for discharging the

sencapsul ated products fromthe pressing device to dis- charge neans,
wherein the first and second carriage are guidable 30 along collective
gui de neans. Productivity is further increased with the apparatus
according to the present ‘invention and the f3uncti ons of I nserting and
renoving the | ead franes can be further i mproved because the rel evant
carriage can be desiBurthéf advantagsspufeatures and details of the

2 present invention will be elucidated in the light of the

following description of a preferred embodiment thereof
with reference to the annexed drawings, in which:

5 fig. 1 shows a partly broken away rear view in
perspective of a preferred embodiment of the apparatus
according to the present invention;

fig. 2 shows an enlarged view in perspective of the
carriages of fig. 1;
10 fig. 3 shows an exploded view in perspective of
diverse components on a carriage;
fig. 4 shows an exploded view in perspective of
further components on the carriages;
fig. 4a shows a bottom view in perspective of a part
15 of a supply carriage;
fig. 4b shows a view in perspective of detail IVb of
fig. 4a;
fig. 4c shows a view in perspective of a part of a
discharge carriage;
20 fig. 4d shows a view in perspective of detail IVd of
fig. 4c;
fig. 5 is a cross-sectional view of the operation of
the brushing means of the carriage of fig. 2;
, fig. 6 is a partly broken away view in perspective
25 of the brushing means of fig. 5;
fig. 7 is a siQe view, partly in cross section, of
the carriage for introducing the lead frames into a
press; - _
fig. 8 shows the view of fig. 7 in a second posi-
30 tion; :
fig. 9 shows the view of fig. 7 in a third position;

fig. 10 shows the view of fig. 7 in a fourth posi-
tion.

35 A preferred embbdiment 1 of an apparatus 1 according
to the present invention comprises a plurality of, in the
present case three, presses 2, 3 and 4 for encapsulating
with epoxy resin lead frames L which are supplied from

~ the supply module 5. Using a transfer mechanism 6 which
40 is movable in the directions of the double arrow A the



A carri-age f.or use in the apparatus according to the present I nvention

*preferably conprises an upper and a | ower part, wherein
product-specific parts are as far as possi bl e i nterchangeable. In
addition, the first and the 5 second carriage are nutually conparable in
that on the outer end thereof either a sdaction nouth or brushing

means and drive neans for these brushing neans can be arranged t hereon.

In order to drlieadufnameszﬁp&;uxansﬁeqredeiEQMySmpplyaueduﬂeassbOCaIIed
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racy of 0.3 nn1andnacdéﬂmmdwmﬁdwaBﬂhyuuransﬁeﬁ déviue A.1Thel encapsuibtr
s extremelys! eblled ﬁ:%?&efy%ﬂ ﬁdﬁmrfmm 20dp0at 19epelasa8ed T gnoe,
l.e. it is hlghI% Sul t or [ ccurate anenents _
and reproduc- B &Sk ferfes q-gapre%%scarrlage é FH&ISFEE‘Faﬁce
to heating and dgobnapsﬂéﬁﬂad via a second transfer device 7 - movable
in the directions of double arrow C - to a discharge
module 8. In another embodiment (not shown) the supply
10 module and discharge module are interchanged, i.e. the
discharge module is situated on the left rear side while
the supply module is situated on the right rear side.

The carriages 7 and 8 are movable between the first
transfer module 6 and the presses respectively between

15 the presses and the second transfer device 9 along the
underside of a rail 11 and can be moved substantially
transversely perpendicular to the direction of rail 11
between opened moulds of presses 2, 3 and 4. The first
carriage 7 and the second carriage 8 are further provided

20 with respective pneumatic conduits 12 and 13 which can be
coupled actively in diverse positions to a suction con-
duit 14 for the various suction functions, which will be
further elaborated hereinbelow. In a manner not shown the
carriages 7 and 8 are connected to electric lines, for

25 instance via a cable train, for power supply to the
drives and for contgol signals.

As shown in fig. 2, the supply carriage or slide 7
which places the lead frames in the opened mould in
correctly positioned manner is provided on the front with

30 a suction element 21 connected via a suction line to
suction conduit 14 which subétantially extends roughly
parallel to the rail 11. Suction element 21 serves to

... 8uck clean the lower mould half prior to placing therein
of the lead frames. In order to avoid a breakage in the

35 air ducts both the supply carriage and the discharge
carriage are preferably provided with tubular conduits
slidable in and out of each other, while the pneumatic
conduits 12 and 13 can operate in a manner not shown a
closing member in the main pneumatic conduit 14.




20 pressing devices and ot her conmponents of the apparatus according to
the present invention it is possible, for instance if nore than one
pressing device is incorporated in the apparatus according to the
present invention, for i naccuracies to occur in the positioning of a
carriage in 25 relation"to a pressing devic (or the supply or discharge
means). |In order to offset these inaccuracies the press- I ng devi ces
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accordi ng to therefersblyi alen- reducesoas faradd weFsible eleciypstatic
charge present thereon. For this purpose the brushes can
be deionized close to the discharge station or elsewhere.

10 1In preference the bristles of the brushes can (moreover)
be embodied at least slightly conductively, for instance
the plastic bristles are provided with a metallic coating
to prevent build-up of electrostatic charge. It is also 1
possible to choose a special composition for the bris-

15 tles, for instance a mixture of stainless steel with
plastic, this such that damage to the pressing device is
avoided and no metallic material remains behind in the
pressing device after brushing.

Both the supply carriage and discharge carriage are

20 preferably constructed such that the number of components
which must be changed in the case of different lead
frames is limited to a minimum. Driving of the movement
of the diverse components is situated as far as possible
on the non-product-specific components. The supply car-

25 riage 7 (fig. 3) which is movable in and out of the
openea mould along qails (not shown) by means of carriage
elements 31, 32 comprises in addition to suction mouth 21
two components 33 and 34 which are geared to relevant
lead frames which have to be placed in a lower mould half

30 and which are likewise provided with holders 35 respec-
tively 36 in which are situated the pellets of encapsu-
lating material. On the underside the components 33
respectively 34 are provided with..positioning forks 37,.
38, 39, 40 etc., which for correct positioning fit onto

35 corresponding protruding parts of the mould halves.
Components 33 and 34 are further provided on the under-
side with holding arms 41 provided with a hooked end (see
also fig. 4) for holding the lead frames fixedly between
counter-plates 42 and the hooked ends thereof. The hold-

40 ing arms 41 are movable between a position fixedly hold-



3 ) "Further advantages, features and details of the present
sinvention will be elucidated in the |ight of the foll ow ng description
of a preferred enbodi nent thereof with reference to the annexed
drawi ngs, in-which: 5 fig. 1 shows a partly broken away rear view in
perspective of a preferred embodi ment of t heéappar at us according.to the
present invention; fig. 2 shows an enlarged view in perspective of
t he carri agéngotthie dead fig@mes and iz PSSLHEOR §91%§§i66e8h9mehyin
perspective of yotating a shaft 43 which is actuated via a transmission
element 44 via control beam 45 which is driven in turn by
drive motor 46. Drive motor 47 actuates a control beam 48
5 which is likewise provided with a groove into which in
the assembled situation protruding pin parts 49 are
inserted which via arms 50 drive respective control
mechanisms for the components 35 and 36. The components
51 and 52 likewise provided with respective grooves are

10 driven by a drive motor 54 via rod system 53, wherein the
system of rods and the drive motor are situated in an
upper part 55 of carriage 7. The upper part 55 and lower
part 56 are coupled via sliding rods 57. In the bottom
view of fig. 4a, component 34 is shown in assembled

15 situation, wherein the holder for the encapsulating
material 36 is arranged thereon. In the bottom view of
fig. 4c is shown component 34’, i.e. a component for the
discharge carriage with suction mouths 61.

The discharge carriage 8 is provided with a brush

20 element 24 with an upper brush 70 and a lower brush 71
for brushing clean both mould halves and further compris-
es cylinders 72 and 73, which urge the brushes outward
when brushing action is required, and drive arms 75 and
76 which are driven eccentrically via a drive shaft 74

25 and which effect a reciprocating movement of brushes 70
and 71 as according) to arrows F. Brush element 24 further
comprises a closed housing 77 (fig. 6) wherein a shaft 74
protrudes outward through an opening in this housing and
can be driven externally. '

30 In the positioning of for instance the supply car-
riage 7 (fig. 7) a trolley 80 is first positioned pre-
cisely relative to a press as according to double arrow
G, for instance in a manner.not shown by means of sensors
which are arranged in the centre of a press and which is

35 in contact-free communication with sensors on the car-
riage. From the position shown in fig. 7 the drive motor
54 is actuated and the lower part 56 of the carriage is
moved downward relative to the upper part 55 along the
guide rods 57 into the position shown in fig. 8, wherein

40 the lower part 56 is clear of the pins 57 and of the



di verse conmponents on a carri age; fig. 4 shows an exploded view in

‘perspective of further conponents on the carriages; fig. 4a
shows a bottom view in perspective of a part 15 of a supply carriage;

fig. 4b shows a view in perspective of detail |Vb of fig. 4a;

fig. 4c shows a view in 'perspective of a paft of a di scharge carri age;
20 fig. 4d shows a view in perspective of detail |Vd_of I g. 4c;
fig. 5is a cryPPeR@avhds viknewithifk ReRieiPBnshewn 1ntﬁégbr§sﬁLﬁg means

of the tcarri gggdﬁfitfﬂhcﬁuig% legs 40, 40797.arfidis0n provijelr akieh addgningw in
perspective of -t he brushin S fJ : Wl | 1245 de
view, partly i ﬁ%crf TRE (r)l?]e %oé?ﬂloﬁ% %:%]F??{évg Fgrplrﬁ%: H)lgl]jglﬁﬁggtl hgﬁl ead
franes into a the mawlkyd half USIHQi%ﬁeéﬁ¥#ﬁﬁﬁm?g@rv§ém1of fig. 7in a

second posis 30 tiaH the position shown in fig. 9 the legs 40, 40’,

' 40" rest precisely on protrusions 81 and the lead frames
L can be released by actuating drive motor 46 which
operates the holding arms 41 via control beam 45 via rods
82 and 83. This position is shown in fig. 10, wherein

10 holding arms 41 are urged apart and the lead frames L are
placed accurately positioned in lower mould half 23. By
actuating drive motor 47 a predetermined quantity of
plastic material P is simultaneously introduced in the
direction of the arrow H at the correct location in the

15 mould since an arm 83 is moved outward via arm 51 and
control beam 48.

After the lead frames and the plastic material have
been placed into the mould the above described movements
of the drive motors take place in reverse direction and

20 carriage 7 is taken out of the opened mould. Insertion
(and removal) of lead frames in the mould can take place
inside a few seconds, whereafter a relevant press can be
‘closzed and the encapsulating pressing process can be
performed.

25 In order to shorten the opening time of a pressing
device as much as popsible, the carriages are controlled
such that they stand ready as soon as a pressing device
is opened. The lead frame is discharged from the opened
pressing device by the discharge carriage, while the

30 pressing device is brushed clean, immediately whereafter
the supply carriage places a lead frame for encapsulating
into this press, while the encapsulated lead frames are
carried away by the discharge carriage to the discharge
means. It is the intention that a press only has to

35 remain open for 12-13 seconds, while the supply and
discharge carriages are moved along the rails at high
speeds such that every 20 seconds one of the three press-
ing devices can be loaded and offloaded.

Since the length of the. rails amounts to several

40 metres, the carriages must therefore be moved at great



fig. 9 shows the viewof fig. 7 in a third position; and fig.
10 shows the view of fig. 7 in a fourth posi- tion. 35 A
preferred enbodi nent 1 of an apparatus 1 according to the present

i nvention conprises a plurality of, in the present case three, presses
2, 3 and 4 for encapsul ating w th epoxygresin lead frames L which are
supplied from the supply nodule 5. Using a transfer nmechani sm 6 which
40 i s novabl especdhdatiweni |t pfeddingladddvbcar and Aheheupply and

4 discharge stations. Preferably used to drive the car-
riages is a so-called linear motoxr which over a distance
of several metres ensures a displacement of the carriages

5 relative to the rails with an absolute accuracy of 0.3 mm
and a reproducible accuracy of 0.03 mm. In the first
instance the carriages from the supply and discharge
stations are positioned relative to the zero point de-
fined by these stations within the accuracy of about 0.3

10 mm.

Due to the modular construction of the apparatus
according to the present invention and due to expansion
of diverse components in the case of temperature differ-
ences such as occur for instance during heating and

15 cooling of the apparatus, it may however be necessary in
the second instance to make the positioning of the car-
riages more precise and adapt the positioning to the
changing conditions. For this purpose the diverse modules
such as these supply stations, the discharge stations,

20 the pressing devices and the carriages are provided in a
manner not shown with sensors, for instance a photocell
in the centre of each pressing device, while the carriage
is provided with a flag which interrupts the light beam
to the photocell. Since it is possible with such a photo-

25 cell and flag to calibrate in accordance with both the
falling edge and rising edge of the electric signal
leaving the photocell, it has been found that the car-
riages can be positioned with an absolute accuracy of 0.1
mm relative to the diverse modules, and this has been

"30 found sufficient. This calibration at relatively low
speed of the carriages is first carried out after the
relevant carriages has been sent at high speed to roughly
the correct position by the linear motor. Use of the . ..
linear motor gives the advantage here that at high speéd.

35 a well-reproducible path is covered by the carriages
while an exact positioning of the carriages is also
ensured at low speed.

The present invention is not limited to the above
described preferred embodiment thereof; the rights ap-



| ead frames are transferred fromsupply nodule 5 to a first supply
-carriage 7. Pellet-shaped capsul es of the ~encapsulating naterial are

al so transferred in the direc- tion of the arrow B by transfer device
6. The encapsulat- 5 ed lead frames are removed fromrespective presses 2,
3 and 4 using a second discharge caPriage 8 and subsequent-

transferred via_a second transfer device_ 7 - mpvable glrectlons
of doubl e @¥ied dortare ELped gbn the FyEeE QnSFﬁngﬁoPWéF Gdi-ment (not
shown) the 19winy dlaimslul e and di scharge nodul e are interchanged, i.e. the
di scharge nodule is situated on the left rear side while t he supply
nodul e is situated on the right rear side. The carriages 7 and 8
are novabl e between the first t r afdf*&* nodul e 6 and the presses
respectively between 15 the presses and the second transfer device 9 al ong
t he underside of a rail 11 and can be noved substantially

transversely perpendicular to the direction of rail 11 bet ween opened
noul ds of presses 2, 3 and 4. The first carriage 7 and the second
carriage 8 are further provided 20 with respective pneumatic conduits 12
and 13 which can be



coupled actlvely in diverse positions to a suction con- ittt ffeprt
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tioned manner is provided on the front with 30 a
suction elenent 21 connected via a suction line to suction conduit 14
whi ch substantially extends roughly parallel to the rail 11. Suction
el ement 21 serves to suck clean the | GMAIM&uUl d half prior to placing
therein of the lead frames. In order to avoid a breakage in the 35 air
ducts both the supplénc%.rla e and the dISCh%- rlag re.,
preferably provi ded d Feapsu *Qﬁ&?%? WChAd 69F dR-each
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ifl eRLNYpPRFRAR LS tdnipr-iGaidt pPneunatic conduit 14.

- one or more pressing devices for encapsulating the
o 5 products at increased pressure and/or temperature;

- a first carriage device for transferring the
products from supply means to the pressing device; and
- a second carriage device for discharging the

- encapsulated products from the pressing device to dis-

charge means,

wherein the first and second carriage are guidable
along collective guide means.

2. Apparatus as claimed in claim 1, wherein the
guide means comprise one or more rails, along the under-
side of which the carriages are movable. '

3. Apparatus as claimed in claim 1 or 2, provided
with a pneumatic conduit substantially parallel to the
guide means, wherein the first and second carriages are
provided with a coﬁpling piece for coupling thereof to
the pneumatic conduit.

4. Apparatus as claimed in claim 1, 2 or 3, wherein

-a carriage comprises a lower part and an upper part,

wherein the lower part comprises a holder with holding
means which is suitable for particular lead frames and
the upper part comprises drive means for driving the
holding means between a fixedly holding and a releasing
position.

S. Apparatus as claimed in any of the claims 1-4,
provided with brushiyyg means and drive means for- driving
the brushing means to perform their brushing action.

6. Apparatus as claimed in claim 4, wherein capsules

of the encapsulating material are arranged on the lower
part. :

7. Apparatus as claimed in any of the claims 4, S or

6, wherein the lower part is provided with positioning

* c L L] s *




5 arrlage 8 for renoving | eall THjcONES from
-anot her taneously wi th placi ng of bp Loes in a -
first nDuId OV|ded on the front side wLly Eyex

brush 24 wh val 5 of the lead franes, h the
upper noul d half (not shown) and the | ower nDuId hal f 23 and ol )
preferably al so reduces as far as possiZble el ectrostatic charge present

t hereon. For th'eéﬂg 5?3 é‘lé&éﬁ#ﬁi £RL rele@ﬁnqebgg??%%icyﬁi ﬂ#?élyé a

di scharge station or- ere preference the
brushes can (mm&eyng de’\b’ec%nbodl ed at least slightly conductively, for

i nstance 8. Apparatus as claimed in any of the claims 4-7,
wherein the lower and the upper part are movable relative
5 to each other along slide pins.

9. Apparatus as claimed in any of the claims 4-8,
wherein drive means for the holding means are coupled
thereto by means of a beam provided with a groove.

10. carriage for use in an apparatus for encapsulat-

10 ing products, for instance encapsulating lead frames with
epoxy resin, wherein the apparatus comprises one or more
pressing devices for encapsulating the products at in-
creased pressure and/or temperature.

11. Method for encapsulating producté, wherein an

15. apparatus as claimed in any of the claims 1-10 and/or a
carriage as claimed in claim 10 is applied.

12. Apparatus as claimed in any of the claims 1-9,
provided with drive means for driving the carriage devic-
es which comprise a linear electric motor.

20 13. Apparatué as claimed in any of the claims 1-9
and/or 12, provided with transverse guide means and one
or more second linear electric motors for driving the
carriage devices along the second guide means.

14. Apparatus as claimed in any of the claims 3-9

25 and/or 12 and/or 13, wherein at least one carriage device
is provided with tubular conduits slidable in and out of
each other for ensuring the connection to the pneumatic
conduits in airtight manner during transverse movement of

) the carriage device.

30 15. Apparatus for encapsulating produdts, for in-
stance encapsulating lead frames with epoxy resin, where-
in the apparatus comprises:

e o - one or more pressing devices for encapsulating tie
products at increased pressure and/or temperature;

35 - one or more carriage devices for transferring the
products from supply means to the pressing devices and/or
for discharging the encapsulated products from the press-
ing device to discharge means, and

R
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17. Apparatus for encapsulating products, for in-

10 stance encapsulating lead frames with epoxy resin, where-
in the apparatus comprises:

. - one or more pressing devices for encapsulating the
products at increased pressure and/or temperature;
- a pneumatic conduit which is prov1ded at least

15 close to the pressing devices with a closable valve

member; and |

- one or more carriage devices for transferring the
products from the supply means to the pressing device
and/or for discharging the encapsulated products from the

20 pressing device to discharge means, wherein the carriage
devices are provided with a coupling piece for coupling
to the pneumatic conduit and for operating the closing
member and tubular conduits slidable in and out of each
other.

25 18. Apparatus for encapsulating products, for in-
stance encapsulating lead frames with epoxy resin, com-
prising at least one carriage device which is provided
with a brushing member of which at least a number of
bristles comprise electrlcally conducting material such

30 as iron.
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lating material. On the underside the conponents 33 re,-?_

-provided with positioning forks 37, 38, 39, 40 etc. '

positioning fit onto 35 correspondlng protrudi ng parts of |t he nBEHmEED
hal ves. Conmponents 33 and 34 are further provided on t e -
side with holding arns 41 provided with a hooked end (see also fig. 4)
for holding the lead franmes fixedly between counter-plates 42 and the
hooked ends thereof. The hold- 40 ing drns 41 are novabl e between a

position fixedly hold- 6 i ng
the lead frames and a position.reIeasiKE%ThR8p1by ' :

APPARATUS AND METHOD FOR ENCAPSULATING PRODUCYS

Apparatus for encapsulating products, for instance
encapsulating lead frames with époxy resin, wherein the
apparatus -comprises:

- one or more pressing devices for encapsulating the

5 products at increased pressure and/or temperature;

- a first carriage device for transferring the
products from supply means to the pressing device; and

- a second carriage device for discharging the
encapsulated products from the pressing device to dis-

10 charge means,

wherein the first and second carriage are guidable

along collective guide means.

This Sheet Has Been Rerla




rotating a shaft 43 which is actuated via a transm ssion el ement 44 via
-control beam 45 which is driven in turn by drive notor 46. Drive notor
47 actuates a control beam 48 5 which is |ikew se provided with a groove
into which in the assenbl ed situation protruding pin parts 49 are

I nserted which via arns 50 drive respédﬂﬂve control mechani snms for the
conponents 35 and 36. The conponents
respective grooves are 10 driven by PRAWINGS nptor 54 via rod system 53,
S d the drive notor are situated in an

T pper part 55 and | ower part 56 are

wherein the system of rod
upper part 55 of carriage 7.

coupl ed via sliding rods 575

34 is shown in assenbl

encapsul ati ng mat er[i\yl 36
fig. 4c is shown conpone
carriage with suction hs
provi ded with a brush I
brush 71 fobrushi ng QI ¢

i

\y
d

51 and 52 |ikew se provided with

0 view of fig. 4a, conponent
ein the holder for the

ed tfhereon. In the bottom vi ew of

conmponent for the ., discharge
he di scharge carriage 8 is

ith fan upper brush 70 and a | ower

hal ves and further conpris-
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es cylinders 72 and 73, which urge the brushes outward when brushi ng
action is required, and drive arnms 75 and 76 which are driven
eccentrically via a drive shaft 74 25 and which effect a reciprocating
novenment of brushes 70 and 71 as according to arrows F. Brush el enent
24 further conprises a closed housing 77 (fig. 6) wherein a shaft 74
protrudes outward through an opening in this housing and can be driven
externally. 30 In the positionizyglof for instance the supply car--
riage 7 (fig. 7) atrolley 80 is first positioned pre- cisely relative
to a press as according to double arrow G for instance in a manner not
shown by neans of sensors which are arranged in the centre of a press
and which is 35 in contact-free comunication with sensors on the car- .
riage. Fromthe position shown in fig. 7 the drive notor 54 is actuated
and the lower part 56 of the carriage is noved downward relative to the
upper part 55 along the guide rods 57 into the position shown in fig.

8, wherein 40 the lower part 56 is clear of the pins 57 and of the




7 " upper part 55. Fromthis position shown in fig. 8 the

'positioning | egs 40, 40" and 40" provided with aligning surfaces can be
positioned relative to protrusions-81 on the nould half using the drive
notor 54. 5 In the position shown in fig. 9 the legs 40, 40",

40" rest precisely on protrusions 81 and the | ead franes ,L can be

rel eased by actuating’'drive notor 46 whikth operates the holding arns 41
via control beam 45 via rods 82 and 83. This position is shown in fig.
10, wherein 10 holding arns 41 are urged apartand the lead franes L are

pl aced accur at el yoned in lower nould halT
= Vi




‘"”5ETUafrﬁaﬁarrcgﬁ;gzg:ﬂz;ﬂg—predeternined quantity of plastic material P
- is simultaneously introduced in the direction of the arrow H at the

correct location in the 15 nould since an arm83 is noved outward via arm
51 and control beam 48. After the |l ead frames and the plastic
mat eri al have been pl aced i nt®/ the noul d the above described novements
of the drive notors take place in reverse direction and 20 carriage -7 is
t aken. out of the opened nould. Insertion (and renoval ) of l|lead franes
in the nould caftt efpl ace inside a few seconds, whereafter a rel evant
press can be ! and the encapsul ati ng pressing process can be
performed. 25 In order to shorten the opening tinme of a pressing
devi ce as nuch as possible, the carriages are controlled such that they
stand ready as soon as. a pressing device i's opened. The lead frame is
di scharged fromthe opened pressi ng device by the discharge carri age,
whil e the 30 pressing device is-brushed clean, inpe L=y whereafter
the supply carriage places a |lead franme for_s#
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while the encapsulated | ead franes are
Since the length o

di scharge carriages are noved along the rails at high

every 20 seconds one of the three pres

a press only has to 35 renmin open for 12-13 seconds,
of f | oaded.

the discharge carriage to the discharge

into this press,

the carriages nmust therefore be noved at great

netres,




speed between the pressing device and the supply and di schar ge
stations. Preferably used to drive the car- riages is a so-called

| i near notor which over a distance of several netres ensures a
di spl acenent of the carriages 5 relative to the rails with an absolute
accuracy of 0.3 nm and a reproducgpﬂp accuracy of. 0.03 mm In the first
I nstance the carriages fromthe supply and di scharge - stations are

positioned relative to the zero point de- fined by these stations
Due to thg nodul ar

within the accuracy off-about 0.3 10_4nm
construction of the par at us at¢oyding to the present pnvention and
due to expansion f gh ogé*ts i of t erature
differ- . ences i nstan Lao® i n nd 15 cooling
of the apparatus, ¥t _ W nd instance to
make the positioni ot e 7ER riag TEtﬁﬁﬁ arjd adapt the
positioning to the arfgfy itions tf] s gunpQde the diverse
nodul es such a S At ons, €th S ions, 20 the
pressi ng devices a/ cqdrfilages T, 'q@ %
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manner not shown with sensors, for instance a photocell in the centre
-of each pressing device, while the carriage Is provided with a flag
which interrupts the |ight beam to the photocell. Since it is possible
wi th such a photo- 25 <cell and flag to calibrate in accordance with both

t he falling edge and rising edge of the electric signal | eavi ng t he
photocell, it has been found that the r- ri ages can be positioned

wi th an absol ute accuracy of 0.1 Mt relati-ve to the diverse nodul es,
and this has been 30 found sufficient. This calibration at relatively | ow
speed of the carriages is first carried out after the rel evant
carriages has been sent at high speed to roughly the correct position
by the linear notor. Use oft {he | i near notor gives the advantage here
that at high speed 35 a WEﬂE\reproducible path is covered by the carriages
whil e an exact positioning of 'the carriages is also ensured at | ow

ROt |imted to the above

\&\ i ght s ap-

e
a

Speed_ e~ The FresEni—rves
descri bed prefer e ' \

oy
_



plied for are defined in the first instance by the fol- |ow ng clains.
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10 CLAI M5 1. Apparatus for encapsul ating

‘products, for in- stance encapsulating |ead frames with epoxy resin,

where- in the apparatus conprises: - one or nore pressing devices
for encapsul ating the products at increased pressure and/or tenperature;

- a first carriage device for transferring the products from supply neans
to the pressing device; and - a second carriage device for discharging
t he encapsul ated products fromthe ppgklsing device to dis- charge neans,
wherein the first and second carriage are gui dable al ong collective guide
means. 2. Apparatus as clainmed in claim1, wherein the guide neans
conprise one or nore rails, along the under- side of which the carriages

are novabl e.
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3: Apparatus as clained . in claim1 or 2, provided with a pneunatic conduit
substantially parallel to the guide neans, wherein the first and second
carriages are provided with a coupling piece for coupling thereof to the
pneumati ¢ condui t. 4. Apparatus as clainmed in claiml1, 2 or 3, wherein
a carriage conprises a lower part and an upper part, wherein the |ower part
conprises a holder with hol di ng Megps | which is suitable for particular |ead
frames and the upper part conprises drlve means for driving the hol ding
means between a fixedly holding and a rel easing position. 5. Appar at us
as clainmed in any of the clainms 1-4, provided with brushing nmeans and drive
means for driving the brushing neans to performtheir brushing agtjon.

6. Apparatus as clained in_cl erein capsules of the efiga ating
material are arrange - rt. 7. AERYr s as ¢l in
any of the clains 4, [b sherein the lo par{L.ITE_Pep! EE&}EZE
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means for positioning the relevant carriage relative to a pressing devi ce.
8. Apparatus as clainmed in any of the clains 4-7, wherein the |lower and the
upper part - are novable relative to each other along sl i de pins. 9.
Apparatus as clained in any of the clains 4-8, wherein drive neans for the
hol di ng nmeans are coupled thereto by nmeans of a beam provided with a

gr oove. 10. carriage for use in an apparatus for encapsul at -

11/11
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i ng-proflucts, for instance encapsul ating lead frames with epoxy rququo%‘:

wherei n the. apparatus conprlses ongEr devi ces for
encapsul atin in qcﬁggéggﬁgggggﬁiggand/or t enper at ure.

11. Met Q‘Pq)_;\cm&'t& §'HF |ng proddcts an _apparatus as clai med iMf’()f S
any of the +1-10 aphdf or a carriage as clai i l'i ed.

12. Appajagus, as qgned ih any of the clains 1- 9, prOV|ded W t

nmeans fo rimgrﬁﬁ‘%he cairrifage devic- egpwhich corrprTf‘ CX'[I’I c

not or . 13, s clainmed in"any of the cl r

provided Wi th transverse | de means @ﬂﬂI ge or nore electrlc

notors fo € carrlage devi cés along the second QUIde neans. . -
14. Apparatus as clainmed in‘any of the clains 3-9 and/or 12 and/or 13,
wherein at | easty Ongoder a{thi’élef&fvéﬁéapﬁumaﬁ\it@e(i)mddcﬁslbuf@r toadui ts

pneummt | o S5RAAY SATPRALIALRY rhaRG CAARERy Wi SrRPel et B, noter
carri age ddwi dhe apparatus comprises:

- one or more pressing devices for encapsulating the
prodﬁcts at increaéed pressure and/or temperature;

- a first carriage device for transferring the
products from supply means to the pressing device; and

- a second carriage device for discharging the
encapsulated products from the pressing device to dis-
charge means,

wherein the first and second carriage are guidable
along collective guide means. :

2. Apparatus as claimed in claim 1, wherein the
guide means comprise one or more rails, along the under-
side of which the carriages are movable.

3. Apparatus as claimed in claim 1 or 2, provided
with a pneumatic conduit substantially parallel to the
guide means, wherein the first and second carriages are
provided with a coﬁpling piece for coupling thereof to
the pneumatic conduit.

4. Apparatus as claimed in claim 1, 2 or 3, wherein
a carriage comprises a lower part and an' upper part,
wherein the lower part comprises a holder with holding
means which is suitable for particular lead frames and
the upper part comprises drive means for driving the
holding means between a flxedly holding and a releasing
-position.

5. Apparatus as claimed in any of the claims 1-4,
provided with brushing means and drive means for driving
the brushing means to perform their brushing action.

6. Apparatus ad claimed in claim 4, wherein capsules
of the encapsulating material are arraﬁged;on the lower
part. . '

7. Apparatus as claimed in any of the claims 4, 5 or
6, wherein the lower part is provided with positioning

I4
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15.—%ppdratus for encapsul ating products, for in- stance encapsul ating | ead
frames wth epoxy resin, where- in the apparatus conpri ses: - one or
nore pressing devices for encapsul ating the products at increased pressure

and/ or tenperature; - one or nore carriage | f nsferrin

t he prodgg?s from supply neans to tpe pressing dg§¥%@§§9ng#ﬁﬁ£€or )

di schargi ng the encapsul ated products fromthe press- ing device to

di scharge neamss Y positioning the relevant carriage relative to a
pressing device.

8. Apparatus as claimed in any of the claims 4-7,
wherein the lower and the upper part are movable relative
to each other along slide pins. _

9. Apparatus as claimed in any of the claims 4-8,
wherein drive means for the holding means ‘are coupled
thereto by means of a beam provided with a groove.

10. carriage for use in an apparatus for encapsulat-
ing products, for instance encapsulating lead frames with
epoxy resin, wherein the apparatus comprises one or more
pressing devices for encapsulating the products at in-
creased pressure and/or temperature.

11. Method for encapsulating products, wherein an
apparatus as claimed in any of the claims 1-10 and/or a
carriage as claimed in claim 10 is applied.

12. Apparatus as claimed in any of the claims 1-9,
provided with drive means. for driving the carriage devic-
es which comprise a linear electric motor.

13. Apparatué as claimed in any of the claims 1-9
and/or 12, provided with transverse guide means and one
or more second linear electric motors for driving the
carriage devices along the second guide means.

14. Apparatus as claimed in any of the claims 3-9
and/or 12 and/or 13, wherein at least one carriage device
is provided with tubular conduits slidable in and out of
each other for ensuring the connection to the pneumatic
-conduits in airtight marnner during transverse movement of
the carriage device. -

15. Apparatus for encapsulating products, for in-
stance encapsulating lead frames with epoxy resin, where-
in the apparatus comprises: '

- one or more pressing devices for encapsulating the
products at increased pressure and/or temperature;

- one or more carriage devices for transferring the
products from supply means to the pressing devicés and/or
for discharging the encapsulated products from the press-
ing device to discharge means, angi REPLA_GEMENT SHEEI
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12 - odrive means whi ch conprise a linear notor in order to drive the
carri age device along col l ective guide neans. : 16. Apparatus as

claimed i-n any of the claims 1-9 and/or 12-15, wherein the pressing device
and/or a car- riage device is provided with sensor neans for accurately
determ ning the position of the carriage device relative to the pressing

devi ces. 17. Apparatus for encapsul ating %\%E@éﬂ ég&&j‘f st ance
[ e atu

encapsul ating lead frames w th epoxy rgsin,

conpri ses: - one or nore pressing‘deV|ces for encapsul ating the
products at 'anea&?ﬂvgrﬁéﬁﬁéewﬁ@ghoﬁohﬂﬁ¥§é“#rflnear mo§g6P2§gg§hE% a

condul t whi ¢ Iﬁ%ﬁbOVIdggdggrrlageo ggggehgpgngﬁr??is &Yecauifgy

cl osabl e val
transferri ngmegansgy oducts fromthe supply neans to the pressing device

16. Apparatus as claimed in any of the claims 1-9
and/or 12-15, wherein the pressing device and/or a car-
riage device is provided with sensor means for accurately
determining the position of the carrlage device relatlve
to the pressing dev1ces. _

17. Apparatus for encapsulating products, for in-
stance encapsulating lead frames with epoxy resin, where-
in the apparatus comprises:

- one or more pressing devices for encapsulating the
products at increased pressure and/or temperature;

- a pneumatic conduit which is provided at least
close to the pressing devices with a closable valve
member; and |

- one or more carriage devices for transferring the
products from the supply means to the pressing device
and/or for discharging the encapsulated products from the
pressing device to discharge means, wherein the carriage
devices are provided with a coupling piece for coupling
to the pneumatic conduit and for operating the closing
member and tubular conduits slidable in and out of each
other. _

18. Apparatus for encapsulating products, for in-
stance encapsulating lead frames wiﬁh epoxy resin, com-

. prising at least one carriage device which is provided
with a brushing member of which at least a number of
brlstles comprise electrlcally conducting material such
as iron.

* %k k% %k
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and/ or fqr discharging the encapsul ated products fromthe presa:ng dew{ps
to di schayge neans, wherein the carriage devices are provi ded i TV

coupl ivx) piece for coupling to the pneumatic conduit and for operating the
cl osi ng nenber and tubul ar conduits slidable in and out of each Ot?? {Sa
18. Apparatus for. encapsul ating products, for in- stance encapsul a ?S | ®ad
frames wth epoxy resin, com prising at |east one carriage device which is
provided with a brushing nenber of which at |east a nunber of bristles

conprise electrically conducting nmateri®d such as iron.
| ABSTRACT AMENDED SHEET

APPARATUS AND METHOD FOR ENCAPSULAYING PRODUCTS

Apparatus for encapsulating'products, for instance
encapsulating lead frames with epoxy resin, wherein the
apparatus comprises: '

- one or more pressing devices for encapsulating the
products at increased pressure and/or temperature;

- a first carriage device for transferring the
products from supply means to the pressing device; and

- a second carriage device for discharging the
encapsulated products from the pressing device to dis-
charge means, _

wherein the first and second carriage are guidable
along collective guide means. '

Figure 1 of the drawings shall accampany the publication of the
abstract
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AMENDED SHEET

CLAIMS

1. Apparatus for encapsulating products, for in-
stance encapsulating lead frames with epoxy resin, where-
in the apparatus comprises:

- one or more pressing devices for encapsulating the
prodncts at increased pressure and/or temperature;

- a first carriage device for transferring the
products from supply means to the pressing device; and

- a second carriage device for discharging the
encapsulated products from the pressing device to dis-
charge means,

wherein the first and second carriage are guldable
along collective guide means.

2. Apparatus as claimed in claim 1, wherein the
guide means comprise one or more rails, along the under-
side of which the carriages are movable.

3. Apparatus as claimed in claim 1 or 2, provided
with a pneumatic conduit substantially parallel to the
guide means, wherein the first and second carriages are
provided with a coupl;ng piece for coupling thereof to
the pneumatic conduit.

4. Apparatus as claimed in claim 1, 2 or 3, wherein
a carriage comprises a lower part and an upper part,
wherein the lower part comprises a holder with holding
means which is suitable for particular lead frames and
the upper part comprises drive means for driving the
holding means between a fixedly holding and a releaslng
position.

5. Apparatus as claimed in any of the claims 1-4,
provided with brushing means and drive means for driving
the brushing means to perform their brushlng action..

. 6. Apparatus as claimed 1n c1a1m 4, wherein capsules
of the encapsulating material are arranged on the lower
part.

7. Apparatus as claimed in any of the claims 4, 5 or
6, wherein the lower part is prqyided with positioning
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