
Method and pellet for encapsulating lead frames and device for
manufacturing pellets          The invention relates to a pellet for
encapsulating lead frames by exerting pressure by a         plunger and
supplying heat, comprising a body of encapsulating material which by 5
applying pressure and supplying heat is plastically deformable, and a
plastic layer          connected to the body of encapsulating material. The
invention further relates to a device          for manufacturing such
pellets. Understood here by "pellet" is a body of encapsulating
material.  



10       On a central part of a lead frame intended for this purpose is
mounted a chip and the          connecting points of the chip are connected
with thin wires to the strip-like leads of the          frame. Thereafter
the leads and the wiring are encapsulated with a protective material in
a moulding apparatus. In such moulding apparatus units of encapsulating
material are          used which become plastic under temperature and
pressure and are supplied in this state 15     to the lead frame which is
situated in a mould cavity. A body of encapsulating material          is
carried for this purpose into a space which communicates with at least one
mould          cavity by means of at least one feed runner. The space is
provided with heating means          and at least one plunger for exerting
pressure. The environment in which moulding takes          place must be
very clean. 20          US 5043199 discloses a tablet for plastic
encapsulation moulding of semiconductor          devices. The tablet has a
tablet body of resin material covered by a covering membrane.          The
membrane can be provided with a frangible portion.   25       JP 4-67639
discloses a method for resin-sealing semiconductor devices Thin plates of
a synthetic resin are placed on top of a resin tablet and below a resin
tablet to prevent 



resin parts to stick to the surface of a cull part and the surface of
plunger head.            WO 93/14920 describes a method of pressing the
material of a pill of thermosetting 30       material in a mould cavity
using a pressing oxiliary between the pill and plunger. The
pressing oxiliary is sufficient to be pressed in the vicinity of the gate
of the mould cavity.
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The material of the pressing oxiliary is plastically deformable under the
conditions of         pressing.             A drawback to the existing
methods and pellets is the fouling of the plunger and walls  5       along
which the plunger is moved (for instance a cylinder wall) by the plastic
encapsulating material. Very close fitting of the plunger, which is
expensive, is therefore           required without this being able to
prevent all problems. The plunger, the walls along           which the
plunger is moved and the feed runner to the mould cavity are susceptible to
wear due to the action of the plastic encapsulating material. 10
The invention has for its object to provide an improved pellet for
encapsulating lead          frames wherein the above stated drawbacks do
not occur.            The invention provides for this purpose a pellet as
stated in the preamble, characterized 15     in that, a part of the plastic
layer is free form the body of encapsulating material creating          a
protruding protion of plastic layer material. The protruding portion of
plastic layer 



forms a sealing of space between a plunger and the walls along which the
plunger is          movable. Thus can be prevented that plastic
encapsulating material penetrates between          the plunger and the
walls Due to the overhanging edges a particulary good sealing is 20
realized.            The invention moreover provides a device for
manufacturing such a pellet characterized          by an enclosed space,
means in the space for opening a vessel and a plastic bag situated
in the vessel, a buffer space for powder-form encapsulating material, a
feed device for 25       plastic foil material, a die connecting onto the
feed device and the buffer space, means          for applying pressure in
the die and ejector means co-acting with the die. Using such a
device it is possible to manufacture the above stated pellets without
labour-time being          required therefor and without fouling the
environment.   30       Preferably the pellet has a length larger then it's
width and the protuding portion of the          plastic layer is protuding
transversely of the lengthwise direction of the pellet.   



-3-           Due to these overhanging portions it is possible to apply
different segments of           encapsulating material on to a single
strip. Also a plurality of separate mould cavities can           be filled
with such a single pellet.     5     In another preferred embodiment the
plastic layer is providing additional sturdiness to  



the pellet. This makes the pellet less vulnerable and, when used for
filling a plurality of          separate mould cavities provides a more
equal pressure in al these cavities.            The plastic layer is
preferably a strip, and also preferably the plastic layer has openings  10
and/of recesses to provide a firm connection between the plastic layer and
the body of           encapsulating material. Using this strip it is
possible to manufacture a pellet with a firm           connection between
the encapsulating material and the plastic layer.     15          The
invention will be further described with reference     to the
non-limitative embodiments shown in the annexed     figures. Herein:
fig. 1 shows a perspective view of a moulding appa-     ratus; 



20          fig. 2 shows on larger scale a detail of the bottom     part of
the moulding apparatus of fig. 1;             fig. 3 is a sectional view of
the form of the moulding     apparatus of fig. 1 and 2 prior to moulding of
lead frames;             fig. 4 is a sectional view of the form of the
moulding 25 apparatus of fig. 3 after moulding of lead frames;
fig. 5 shows a perspective view of a pellet with a     stiff plastic layer
according to the invention;             fig. 6 shows a perspective view of
a pellet according     to the invention with encapsulating material
sub-divided into 30 segments;             fig. 7 shows a pellet with a
flexible plastic layer     according to the invention;             fig. 8
shows an alternative of the pellet with flexible     plastic layer shown in
fig. 7; 35          fig. 9 shows a cylindrical pellet with plastic layer;
and             fig. 10 shows a device for manufacturing pellets
according to the invention. 



4            A moulding apparatus 1 shown in fig. 1 comprises inter
alia a lower mould half 2 and an upper mould half 3 movable     relative
thereto. A feed carriage 4 supplies lead frames 5.     In addition,
elongate pellets 6 of encapsulating material are  5 fed to the moulding
apparatus. The lower mould half 2 is 



provided with an elongate aperture 7 for receiving a pellet    6. The
elongate aperture 7 is connected by means of channels    8 to cavities 9 in
which the lead frames 5 can be placed.           As seen in fig. 2, the
lower mould half 2 is provided 10  with an elongate plunger 10
corresponding in shape with the     elongate aperture 7. In the situation
depicted in this figure     a pellet 6 is placed in the elongate aperture
7. Likewise     shown is that a plastic foil 11 is received between pellet
6     and plunger 10. Plastic foil 11 thus forms a sealing of the 15  space
between plunger 10 and the walls of elongate aperture     7.           Fig.
3 shows a partial cross section of the lower part     of the moulding
apparatus 1 shown in fig. 2. The situation     illustrated here shows the
two mould halves 2, 3 in closed 20  position. The cavity 9 in the lower
mould half 2 herein lies    below a cavity 12 in the upper mould half 3.
The two cavities    9, 12 together form a mould cavity 13 in which the lead
frame    5 is placed. The mould cavity 13 is connected by means of
channel 8 to the elongate aperture 7 in which is situated a 



25  pellet 6 which is not yet plastic. A plastic foil 11 is     arranged
between pellet 6 and plunger 10. Heating elements 14     are arranged in
plunger 10 for supplying heat to pellet 6.           Fig. 4 shows the same
cross section as that shown in     fig. 3 after moulding of lead frame 5.
The mould cavity 13 is 30  now wholly filled with an encapsulation 15. The
channel 8 is     also wholly filled with encapsulating material. This
latter     can consist for instance of a resin such as epoxy. The foil
layer 11 is situated in the most favourable situation     (optimum use of
material) at the top against the upper mould 35  half 3. The moulded lead
frame 5 with the material joined     thereto which is situated in the
channel 8 and the foil layer     11 can now be removed from the die by
means of an ejector 16     as soon as the two mould halves 2, 3 are moved
apart.      



5              Fig. 5 shows a pellet 17 wherein encapsulating material
18 is connected to a form-retaining strip 19. This strip is      provided
with a profiling 20 enabling a firm connection of      the encapsulating
material 18 to strip 19. As shown in the   5 foregoing figures the strip 19
forms a seal on the plunger      side during moulding of lead frames 5. An
additional      advantage of strip 19 is an increased sturdiness of pellet
17. This can be transported comparatively easily with little      danger of
damage. Strip 19 can be made for instance of a  10 stiff plastic. Due to
the fixed connection of the 



encapsulating material 18 to strip 19 the whole is simple to      place in
a die.             In the case of the pellet 21 shown in fig. 6 the
encapsulating material 24 is sub-divided into different  15 sections 22.
These latter are mutually separated by a plastic      foil 23 likewise
situated on the underside. With a plunger 52      co-acting with this
pellet 21 it is possible to exactly      control the desired quantity of
encapsulating material 24 at      mould cavity 13. The sections 22 are each
actuated  20 individually with plunger elements 50. Each plunger element
50 is connected with a spring 51 to a central plunger beam      49. The
thus resulting plunger 52 makes it possible to apply      the same pressure
to all sections.             Fig. 7 shows a pellet 25 wherein the
encapsulating  25 material 24 is covered on five sides by a foil layer 26.
The      latter comprises an overhanging edge 27. The overhanging edge
27 can be placed between the mould halves 2, 3 whereby the danger of
leakage along the plunger 10 is limited still      further. Another
advantage of this embodiment is that the 



30 bottoms of channels 8 are covered, whereby they will be less
subject to wear.             Fig. 8 shows a pellet 28 wherein the top side
of      encapsulating material 24 is also covered by a foil layer 29.
This pellet 28 can only be applied when channels 8 are all  35 situated on
one side of pellet 28 (for instance the situation      as shown in fig.
1-4). This pellet 28 limits the fouling and      wear of the upper mould
half 3 in addition to the already      stated advantages of the previously
shown embodiments.           



6            The cylindrical pellet 30 shown in fig. 9 consists of
encapsulating material 24 and a plastic carrier 31 connected     thereto.
The plastic carrier 31 comprises sealing edges 32 in     order to effect a
good sealing of a space 33 between a  5 plunger 34 and a cylindrical
plunger housing 35. Plastic     encapsulating material 24 is thus prevented
from penetrating     into the space 33 without a very expensive, accurate
fitting     between plunger 34 and cylindrical plunger housing 35 being
required. 10        Finally, fig. 10 shows an embodiment of a device 36 for
manufacturing pellets 37. The powder-form resin 45 supplied    in a vessel
38 with plastic inner bag 39 is removed from the    packaging in an
enclosed space 40 in order to prevent dust-    formation in a clean
production environment. Device 36 is 15 provided with sealing means 41 to
prevent dust escaping from 



the enclosed space 40. Device 36 can thus be directly coupled     to the
above described moulding apparatus 1 functioning in a     clean
environment. Device 36 further comprises cover removing     means 42,
clamping means 43 for gripping the plastic inner 20 bag 39 and cutting
means 44 for opening bag 39. The resin 45     then falls downward and the
empty inner bag 43 is discharged     via an air lock 46. Profiled strips 47
are fed in below the     enclosed space 40. From the powdery resin 45 and a
profiled     strip 47 a pellet 37 is manufactured in a pressing device 48
25 which can then be discharged.          



F   L    ll Hll II ill|iI25    :03
7           Claims            1.    Pellet (6,17,21,25,28,30,37) for
encapsulating lead frames (5) by exerting  5       pressure by a plunger
(10,52,34) and supplying heat, comprising: a body of encapsulating
material (18,24) which by applying pressure and supplying heat is
plastically deformable,          and a plastic layer (11,19,23,26,29,31)
connected to the body of encapsulating material          (18,24),
characterized in that, a part of the plastic layer (11,19, 23,26,29,31) is
free from          the body of encapsulating material (18, 24) creating a
protuding portion (27) of plastic 10       layer material.            2.
Pellet (6,17,21,25,28,30,37) according to claim 1, characterized in that,
the pellet          (6,17,21,25,28,30,37) has a length larger then it's
width and the protuding portion (27)          of the plastic layer
(11,19,23,26,29,31) is protuding transversely of the lengthwise 



15       direction of the pellet (6,17,21,25,28,30,37).            3.
Pellet (6,17,21,25,28,30,37) according to claim I or 2, characterized in
that, the          plastic layer (11,19,23,26,29,31) is providing
additional sturdiness to the pellet          (6,17,21,25,28,30,37). 20
4.    Pellet (6,17,21,25,28,30,37) according to one of the claims 1-3,
characterized in          that, at least part of the plastic layer
(11,19,23,26,29,31) is a strip (19).            5.    Pellet
(6,17,21,25,28,30,37) according to claim 4, characterized in that, the
plastic 25       layer (11,19,23,26,29,31) has openings and/or recesses
(20) to provide a firm connection          between the plastic layer
(11,19,23,26,29,31) and the body of encapsulating material
(18,24).            6.    Device (36) for manufacturing a pellet
(6,17,21,25,28,30,37) as claimed in any 30       of the claims 1-5,
characterized by an enclosed space (40) means (42,43,44) in the space 



(40) for opening a vessel (38) and a plastic bag (39, 43) situated in the
vessel (38), a          buffer space for powder-form encapsulating material
(45), a feed device for plastic foil
-8-           material (47), a die connecting onto the feed device and the
buffer space, means (48) for 



applying pressure in the die and ejector means coacting with the die.    5
10     
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