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of cleaning contaminating
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pression, transfer and simi-
lar molds, is deposited on a
carrier sheet to form an un-
cured mat for placement in 65
a mold to be cleaned.
When placed in a mold to
be cleaned and subjected to
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a molding operation, the : 54
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melt and flow into confor- 34
mity with the interior confi- | \
guration of the mold and g F6.

cure in that conforming
configuration. The cured
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mat is then capable of be-
ing ejected in as a rein- 30
forced unmitary structure _T
from the mold. -
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METHOD AND COMPOSITE ARTICLE FOR CLEANING MOLDS

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates In general to equ ipment
cleaning and more particularly to a method and composite
article for cleaning synthetic resins stains énd residue
gut of the molds used in molding usable products from such

materials.

Description of the Prior Art

The use of compression molds, transfer molds or any
other type of molds having a platen for forming useful
products out of thermohardening compounds, such as epoxies,
is a comparatively old and weli developed technology. As
ié the case with most equipment, molds must be periodicaily
cleaned and this is a tedious and time consuming task due
to the compliex configurations of many of todays molds. For
a complete understanding of: the probiems associated with
maid cleaning, a discussion will now be presented of a
particular type of mold commonly used in forming semi-
conductor products.

In the manufacture of integrated circuit packages, a
plurality of the discreet integrated circuit chips are
bonded in an aligned spaced side-by-side relationship on a
thin metallic strip commeonly referred to as a "leadframe".
Such leadframes, usually two, are placed in spaced parallel
pasitions on the bottom mold of a heated transfer-type mold
set and a top mold of the set is moved downwardly into a
precisely registered position atop the bottom mol!d and the
two moids are clamped together. The bottom mold is
provided with a centrally aligned row of material receiving

cavities each of which has a plurality of channels, which

@ |
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are referred to as “runners”, extending therefrom into
communication with a similar number of upwardly opening
recessasuﬂqt_the bottom moid. The top mold is formed with
downwardly oé;;Tﬁg» recesses which cooperate with the
recesses of the bottom mold so as to enclose each of the
discreet Integrate circuit chips in its own chamber. The
top mold is formed with plural vertical bores therein gach
of which aligns with a different one of the centrally
located material receiving cavities of the bottﬁﬁ»motd and
a plunger is demountably and slidably mounted in each of
the bores.

Ta accomplish a molding cperation, the plungers are
removed from the vertical bores of the top mold and the
epoxy resin material, wusually in pellet form, is dropped
down through the bores into the méteriai receiving cavities
of the bottom moid. The plungers are reinserted into the

bore of the top mold and a downwardly directed force is

exerted thereon. The pressure exerted by the plungers
along with heat from the molds will turn the epoxy resin
pellets into a molten state causing the molten material to

flow through the runners into the chambers of the mold.
When this occurs, the moiten resin starts to cure and a
short time later, each of the discreet integrated circuit
chips will be encapsulated ih a solidified package which is
shaped in accordance with the configuration of the chamber
in which it was located prior to commencement of the
encapsuliating process.

When the curing step is completed, the bottom and top
molds are separated and ejector pin mechanisms provided in
both of the molds are operated to sject the leadframes from
the molds. The leadframes are then subjected to further
processing including cul! removal, package separation from
the leadframes trimming and the |ike.

As in all production operations, the above product
encapsuiation steps are repeatedly accomplished and, as

hereinbefore mentioned,  the molds must be cleaned

L7
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periodically, sometimes as often as two or three times in
an eight hour shift.

After each mo!ding operation, or "shot” as it s
commonly referred to in the art, some epoxy residue is left
behind in the molds and produces staining of the moids. |If
the molds are not cleaned at proper intervals, mold
staining causes an unaccéptable finish on the moided
products. The unacceptabie finish typically appears in the
form of cloudy spots on the finished products, 'that is, on

the exterior surfaces of the integrated circuit packages of

the above presented example. in addition to the need for
cleaning the moids to remove stains, in some instances,
flashing residues will build up on the parting surfaces of

the two mold halves due to inaccuracies of the molds per

se, varying thicknesses of the |{eadframes, and the | ike.
In the molding industries in general, and in the semi-
conductor arts in particular, there are basically four

prior art mold cleaning techniques currently being used.
Three of these prior art techniques utilize especially
formul ated melamine molding compounds which have an
inherent affinity for the epoxy residues left behind in
molding operations and thus are used to clean the molds.

in a first one. of these prior art mold <cleaning
techniques, a compression grade of melamine moliding
compound in powder form is sprinkled on the bottom mold so
that the parting surface of the mold is covered with as
even a layer as is possibie. The mold is then closed, e.g.
the top mold is placed atop the bottom mold, and they are
clamped together with a force which is considerably less
than that applied during a normal production use, The
molds, which remain heated during the cleaning operation,
along with the compressive forces wiil cause the powdered
melamine compound to melt and flow into conformity with the
interior configuration of the moid set and subsequently
cure., When the curing operation is completed, the molds

are opened and the ejector pin system is operatsd to eject



-WQ 87/03531 - PCT/NL86/00042

15

25

30

35

the molded layer from the parting surfaces, cavities,
runners, and other recessed surfaces af the moids.
However, there is no guarantee that the molded ftayer will
be ejected in a single piece and, in fact singlie piece
ejection very seldom occurs. This is due to spillage of
the powered melamine, prior to molding, into the multiple
holes and the wvarious recessed portions of the mold
surfaces and due the ejector pins not being proyided in all
of the holes, cavities and other recessed surfaces of the
molds. Therefore, the cured melamine layer will break into
pieces with many pieces remaining in the mold. Very often,
the remaining pieces of the cured meiamine wiil need to be
chiseled out by a special tool made of soft material so as
not to damage the molds. In addition, mold damage can
result from excessive amounts and/or uneven distribution of

the powdered melamine at the beginning of the cleaning

operation, and the subsequent application of clamping
forces. In such instances, the molds can shift which
results in mis~-alignment and possible mold breakage.

Another problem with this first mold cleaning technique is
that when. the powdered melamfﬁe is sprinkled onto the hot
base mold it will immediately begin to melt and thus start
to cure before the molds set is closed and clamped
together. This causes a reduction in the mold cleaning
capabilities of the me[amine compound. In order to
minimize this premature melting and curing probiem,

sometimes the mold set is intentionally allowed to cool

down somewhat from its normal production temperature.
This, while not compietely eliminating the premature
melting and curing problem, will minimize the problem, but

the Ilowered mold temperature significantly increases the
cure time of the melamine and thus slows down the cleaning
operation.

The above described mold <cleaning operation is
normally repeated several times, usually between three and

six times, wuntil the mold set is compietely cleaned. In

LY
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that - the cured melamine usually breaks into a plurality of

pieces some of which need to be chiseled out of the molid,

it is difficuilt, if not

impossible, to inspect the cured

melamine for determining when the moid cleaning operation-

is completed.

itself be visually

Therefore, it is necessary that the mold set

cured mee |l amine and

multiplicity of cavities,

Inspected,

this

as opposed to inspecting the

is difficult due to the

runner and other surfaces of the

mald. Also, due to spillage of the powdered metlamine, and
breakage of the cured melamine, inspection of the cured
melamine, rather than inspection of the molds themselves,

for proper ejector pin retraction is impossible.

The second mold cleaning technique sometimes used is

commonly referred

technique,

t

he melamine

to as the “preferm” method. in this

is compressed or otherwise formed

into solids which are placed aon the bottom mold surfaces.

The heat and the compressive forces applied by the mold set

will melt

gspread out

into the cavities,

the molds.

the preforms and cause the molten melamine to

on the parting surfaces of the molds and fiow

runners and other recessed surfaces of

The use of preforms provides an improved even

coating of the parting surfaces of the molds in comparison

to the above described powdered melamine technique.
However, breakage of the cured melamine upon removal from
the moid, the need for chiseling, visual inspection, and

the other control

first technique

preform, method.

problems associated with the aforesaid

are about the same for this second, or

A third prior art moid cleaning technique is sometimes

used and

th

is technique utilizes a different grade of

melamine molding compound of the type suitable for transfer

molding operations.

is placed

in the mold set

gpoxy molding compound

procedure

production,

is

The transfer melamine molding compound

in exactly the same way that the

is placed therein and the cleaning

exactly the same as an epoxy molding, or

operation.

This

transfer type meold cleaning
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technique  is not nearly as efficient in so far as its molid
cleaning capabilities as the hereinbefore descr ibed
compression cleaning operations. In that the transfer mold
cleaning technique is accompl!ished with full clamping
forces being applied to the mold set, the transfer grade

melamine will not reach the parting surfaces of the mold

set and therefore cannot clean those surfaces. In that
this mold cleaning technique is used in a normal transfer
molding manner, it must be accomplished with dummy

leadframes in the molds. Also, the transfer grade melamine
moiding campouhd has a viscosity which often blocks, or
otherwise interferes, with moving mold components such as
ejector pins, floating cavities and the 1ike. Alsa, the
transfer melamine molding compound cleaning technique needs
to be combined with some other cleaning procedure in order
to clean the parting surféces of the mold halves.

The fourth prior art method for cleaning molds is
accompl ished by cooking the contaminated parts of a
disassembled mold set in 2 suitable detergent such as .N—
Pyrol. This technique is, of course, unacceptable except
passibly at the end of a production run, in that it takes
the mold out of service for:an excessively long period of
time.

Therefore, a need exists for a new and improved
article and methad for cleaning molds which overcomes some

of the problems and shortcommings of the prior art.
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SUMMARY OF THE INVENTION

In accordance with the present invention, a new and
useful composite article and method Is disclosed for
cleaning synthetic resin stains and residue out of the
molds used in fabricating usable products from such resins.
The new article and method has been found to be useful in
cleaning transfer molds, compression molds and any other
types of molds having platens. '

The composite article of the present invention
includes a carrier sheet which is coated with a mold
cleaning moldable compound to form what will hereinafter be
referred to as an uncured mat. The carrier sheet is in the
form of a sheet of synthetic resin such as polyester which
is approximately 3 mm thick in an uncompressed state, and
is otherwise sized so as to approximately match the parting
surfaces of the mold set to be cleaned. The mold clieaning
moldable compound, such as the hereinbefore discussed
melamine, is mixed with water to form an emulsion, or
slurry, of about 50% melamine and 50% water. The carrier
sheet is passed through, dipped, or otherwise emersed in
the molding compound slurry to provide the desired coating
thereon. It has been found that the sliurry formed as
descr ibad above will adhere to the carrier sheet and when a
suitable coating has been deposited thereon, it is passed
through rollers so that the coating will be of wuniformly
consistent thickness. The «carrier sheet with the mold
cleaning moldable compound thereon is then subjected to a
suitable drying process such as by using relatively hot air
and gradually lowering the temperature of the drying air.
When dried, the articie, which is referred to as the
uncured mat, as mentioned abovse, is ready for use in the
mold cleaning process of the present invention.

With the mold set that is to be cleaned in a separated
state, e.g. the top mold lifted off of the bottom molid, the

uncured mat is placed on the parting surface of the bottom
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mold. The top mald is then lowered back onto the bottom
mold and they are clamped together with a reduced clamping
force in comparison to the clamping force normally used
therecn in a production moiding operation. The combination
of the heat from the moids and the compressive forces will

cause the mold cleaning meoldable compound to melt and flow

into the various cavities, runners and other recesses of
the maold set and a relatively thin layer will remain in
engagement with the parting surfaces of the mola set. When
the mold cleaning moldable compound is cured, the mold

halves are separated and the ejector pin system of the moid
set is operated to eject the cured mat from the mold set.
The cured molid cleaning compound has a greater affinity for
the carrier sheet than it does for the mold surfaces and
this, along withr the supporting and rigidifying effect
provided by the embedded carrier sheet, results in the
cured mat being easily and completely ejected from the
molds as a unitary structure.

The above described composite article and method of

the present invention has been found to substantially

‘reduce the time and labor heretofore needed to clean molids

for several reasons. First, ithe present invention provides
a highly simplified means for placing the mold cleaning
moldable compound in the molid set to be cleaned. For
example, it is far simpler to lay the uncured mat on the
base mold than it is to sprinkie the powdered compound
thereon and there is no spillage or uneven distribution of
the compound when the uncured mat is used. Secondly, since
the cured mat is ejected from the mold set as an. unbroken
unitary piéce, the prior art problem of having to chisel
out non-ejected molided bits and pieces is eliminated.

Thirdly, since ‘the cured mat comes out of the mold in one

piece, it can be easily inspected visually for evidence of
mold = damage, incompletely retracted ejector bins and the
like. Fourth, mold cleanliness is easily determined by

visual inspection of the cured mat in that removed mold
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stains and residues clearly show on the various surfaces of
the ocured mat. And, fifth, the prior art problem of
premature melting and curing of the mold cleaning compound
is eliminated, or at least substantially reduced. This is
due to the much faster loading time of the uncured mat and,
more importantly, due to the heat absorbing, or insulating,

properties of the carrier sheet per se.

Accordingly, it is an object of the present invention
to provide a new and useful! composite articlé for use in
cleaning resin stains and residues from the molds used in

fabricating molded products from the resins.

Another object of the present invention is to pravide
a composite article of the above described character which
provides simplified and rapid locading of a maold cleaning
moldable compound into a mold set to be cleaned, improved
compound flow and mold surface conformity during a mold set
cleaning operation and simplified, rapid and compiete
ejection from the mold set at the end of the mold set
cleaning gperation. ‘

Another object of the present invention is to provide
a new and improved composite article of the above descr ibed
character wherein the article includes a carrier sheet
which is evenly coated with or embedded in a mold cleaning
moldable compound to form an uncured mat which provides the
simplified loading of the mold set to be cleaned and the
improved compound flow and mold conformity characteristics
during the cleaning operation, and provides a rigidified
cured mat subsequent to the cleaning operation which is
easily ejected as a unitary structure and is simple to
visually inspect for mold damage and cleanl iness.

Another object of the present invention is to provide
a2 new and improved method for cleaning resin stains and
residues from the molds used in fabricating moided products
from the resins.

Another object of the present invention is to provide

a new and improved method of the above described character
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which includes forming of the uncured mat as described
above, inserting the uncured mat between the parting
surfaces of the hot meld set to be cleaned, clamping the
mold set together with a clamping force which is of reduced
force in comparisen to that normally used in a production
molding operation, curing the mold cleaning moldable
compound in the mold set, ejecting the cured mat as a
rigidified cured mat from the moid set being cleaned and
visually inspecting the cured mat for mold damage and mold
cleanl iness.

The foregoing and other objects of the present
invention as well as the invention itself may be more fully
understood from the followihg description when read in

conjunction with the accompanying drawings.
~BRIEF DESCRIPTION OF THE DRAWINGS

FILG. 1 is diagrawmatic perspective view showing the.
first step of the method of the present invention wherein
an emulsion is formed of a mold cieaning moidable compound
and an agqueous liquid.

FIG. 2 is a diagrammatic‘perépective view showing a
subsequent step of the method of the present invention
wherein a carrier sheet is emersed in the emulsion for
coating purposes. 7

7 FIG. 3 is a diagrammatic perspective view of another
step of the method of the present inventicn wherein the
coated carrier sheet is passed through a suitable sizing
device to provide a uniformly thick coating'of the mold
cleaning moldable compound on the carrier sheet.

FIG. 4 is a diagrammatic perspective view of a further
step of the method ofrthe present invention wherein the
coated . carrier sheet of uniform thickness is dried to
complete the fabrication of the composite article of the

present invention.

PCT/NL86/00042
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FIG. 5 is an enlarged perspective view of the
composite article of the present invention with a portion
thereof being broken away to show the various features
thereof.

FIG. 6 is an sxploded view of a typical mold seat of
the type which may be cleaned by employing the composite
article and method of the present invention, this view also
shows the composite article in exploded relationship with
the mold set. .

FIG. 7 is a transverse sectional view of the assembled
mold set shown in FIG. 6 with the composite articie being
shown in the installed position thereof.

FIG. 8 is a perspective view of the composite article
showing the appearance thereof subsequent to the curing of
the mold cleaning moidable compound during the mold set
cleaning operation.

FIG. 9 is an enlarged fragmentary sectional view taken

along the line 9-9 of FIG. 8.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring more particularly to the drawings, FliGs. 1-4
'l lustrate the wvarious steps for making the composite
article of the present invention, with the article being
best shown in FIG. 5 whersin it is identified in its
entirety by the reference numeral 10,

FIG. 1 shows the first step for manufacturing the
composite article 10 as being the mixing of a sturry 12, or
emulision, in a suitable container 13. The slurry 12 is a
mixture of approximately 50% moid cleaning molidable
compound 14 and an aquecusrliquid. or water 16. It is to
be wunderstood that the mixture ratio presented above is
just a suggested'ratio which has been found to be quite
satisfactory, but the ratio may be varied as desired. A
suitable agitation device 18 is used to accomplish the

initial mixing and to maintain the deslired emulsified state
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of the slurry.

As is well known in the art, some synthetic resin
malding materials, such as for example, epoxy resin, will
stain or otherwise |eave residues in the molds wuse in
forming such materials into wusable products. Other
synthetic resin molding materials will not stain or leave
residues in the molds and will, in fact, actually clean the
molds by being subjected to a molding operation in molds
which are contaminated as a result of previﬁus molding
agperations. This latter general type of synthetic resin
molding ‘material is the type used in forming the composite
article 10, and such resins are generally referred to
herein as "mold clieaning moldable compounds”. A particular
mold ‘cleaning moldable compound in general use for this

purpose is a compression grade of melamine known as Polyset

compound 158/92 available from Morton Chemical, 1275 Lake
Avenue, Woodstock, Illinois, 60098, a division of Morton
Thiokaol, Inec. The Polyset compound 158/92 is a rapid
curing, non—-abrasive cellulose filled, amino mold}ng

compound which is ideal for use in the formation of the
composite article 10 and for use fn the method of the
present invention. Compound 158/92 is available in a
granulated, or powdered,: form and is also available in a
light color, such as white, for easy visual recognition of
stain removal. Therefore, Compound 158/82, in this
particular form, is the preferred mold cleaning moldable
compound 14 which is used to accomplish the above descr ibed
first step of the method of the present invention.

The next step of the instant method is to cut or
otherwise form a carrier sheet 20 to a predetermined size,
as determined by the moids to be cleaned, as will
hereinafter be described in detail.

" The ecarrier sheet 20 is then dipped or otherwise
emersed in the slurry 12, as indicated in figure 2 so as to
impregnate or otherwise deposit a slurry coating 22 on all

of the surfaces of the carrier sheet 20. -
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It is preferred that the carrier sheet 20 be formed of
a3 suitable resin, such as polyester, to provide a non-woven
carrier sheet having fabric, or cloth-iike characteristics.
It has been found that when the carrier sheet 20 is formed
of such materials and has. the abovse mentioned
characteristics, the mold cleaning moldable compound 14
will adhere to the carrier sheet 20, and the sheet is
otherwise ideally suited for the intended purpose as will
hereinafter be discussed. Further, it has been found that
the <carrier sheet 20 having an approximate thickness of 3
mm in the uncompressed state work wel! in most, if not all
mold cleaning operations.

When the carrier sheet 20 has been provided with the

slurry coating 22 in the above described manner, it is then
passed through or otherwise treated, in a suitable sizing
device 24 such as the rollers shown in Figure 3. The

sizing device 24 is emplioyed to level, screed, or otherwise
provide the slurry coating 22 with a uniform thickness on
the opposed planar surfaces of the carrier sheet 20. .

The thickness of the slurry coating 22 upon completion
of the above described sizing step, is predetarmined in
accordance with the molds to be cleaned. in otherwords,
the number and size of the various cavities, runners, gates
and other recesses of the molds will determine how much of
the mold cleaning moldable compound 14 will be needed to
properly ciean the moid.

The final step in fabricating the composite article 10
is that of drying the siurry coating 22 and the carrier
sheet 20 and that may be accomplished in any number of well
known ways. For example, air may be directed from suitable
nozzlies 26 onto the slurry coating 22 and the encapsulated
carrier sheet 20, as indicated in Figure 4. When air
drying in this manner is used, it is preferred that
relatively warm air is used at the initial stages of the
drying process with the air temperature being gradually

lowered as the drying operation progresses. -
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When the drying step is completed, the composite
article 10 is ready for use in a mold clsaning operation.
it will be apparent as this description progresses that the
ccmhcsite article 10 will undergo some changes during the
mold cleaning process to be hereinafter described.
Therefaore, for descriptive purposes, the composite articie
10 prior to its being used for mold cleaning purposes will
hereinafter be referred to as an uncured mat 10.

As best seen in Figure 5, the uncured maf 10 is a
relatively smacth planar structure héving the carrier sheet
20 incapsulated in the dried coating 28 of the mold
cleaning moldable compound 14.

' As hereinbefore mentioned, the uncured mat 10 canmn be
used " in various types of molds such as compression molds,
transfer molds and any other platen-type mold. To insure a

clear understanding of the method for cleaning molds of the

present invention, a typical transfer type mold set is
shown in Figures 6 and 7 and wiill now be descr ibed.
The illustrated mold set includes a bottom mold 30 and

a top mold 32 which are specifically designed to accomplish

an encapsulating process wherein integrated circuit chips

"(not shown) are encapsulated:in suitable packages. As is

well known in the art, "a pluraiity of discreet integrated
circuit chips (not shown) are bonded in an aligned spaced
side-by~side relationship on an elongated thin metallic
strip {(not shown) which is commanliy referred to as a
“teadframe”. The bottom- and top molds 30 and 32 are

designed to receive two such leadframes and accomplish

encapsulation of the plural chips mounted thereon.

The bottom mold 30 includes a mold base 33 having a
bottom die 34 mounted in the upper surface thereof in a
manner well known in the art. The die 24 is machined or
otherwise formed to define a centrally aligned row of
material receiving cavities 35 each having runners 36
extending therefrom into communication with the inside

edges of four different upwardly opening recesses 38. The
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recesses 38 lie in longitudinally extending rows on
opposite sides of the central cavities 35 and each recess
38 has a vent passage 39 extending from its opposite edge.
A ‘chamber 40 is formed in the maold base 33 below the
die 34 and an ejector mechanism 42 is located therein. The
ejector mechanism 42 operates in a manner well known in the
art to eject completed products from the bottom mold upon
completion of each molding cycle. For that purpose, the
ejector mechanism 42 includes a plurality of centrally
located ejector pins 44 (one shown), with there being one
of such centrally located ejector pins 44 for each of the
material receiving cavities 35. The ejector mechanism 42
further includes a plurality of auxiliary ejector pins 46,
a pair of which is located on opposite sides of each of the
centrally located ejector pins 44, As shown, the centrally
located ejector pins 44 extend upwardly through the die 34
and provide the bottoms of their respective ones of the
material receiving cavities 35. The auxiliary ejector pins
46 extend upwardliy through the die 34 and have the
uppermost ends flush with the top surface of the die. The
top surface of the die 34, and the laterally disposed top
surfaces of the mold base 33 which are flush with the top
surface of the die, <cooperatively form what is commonly
referred to as the parting surface 48 of the bottom moid.
When the above described ejector mechanism 42 s
operated from its illustrated retracted position to its
ejection position, the central ejector pins 44 will move up

in the central cavities 35 and the auxiliary ejector pins

46 will simultaneously move up therewith so that their top
ends will extend above the parting surface 48 aof the bottom
mold 30.

The top mold 32 is provided with a mold base 50 having
an upper die 52 mounted in the lower surface thereof. The
downwardly facing surface of the upper die 52 and the
lateratlly disposed surfaces of the moid base 50,

cooperatively form the parting surface 54 of the- top mold



WQ 87/03531 16 : PCT/NL86/00042

10.

15

20

25

30

32. The upper die 52 is formed with a centrally extending
row of openings 55 each of which is disposed to align with
a different one of the material recelving cavities 35 of
the bottom moid 30 when the top mold 32 and bottom moid 30
are in the clogsed pasition as shown in Figure 7. The upper
die 52 is also formed with a plurality of downwardly
opening recesses 56 which lie in rows on opposife sides of
the openings 55 thereof, Each of the recesses 56 aligns
with a different one of the recesses 38 of the.écttom mold
30 when the molds are closed as in Figure 7.

As gshown in Figure 7, each of the openings 85 (one
shown in Fig. 7) is defined by the lower end of a bore 58
that is formed through the top mold 32, and a plunger 60 is
demountably and slidable mounted in the bore.

A chamber 62 is formed in the mold base 50 above the
die 52 and an ejector mechanism 64 is provided in the
chamber. The mechanism 64 includes two spaced apart rows
of ejector pins 65 (two shown) which extend down through
the mold base 50 and the upper die 52 so that the dependiﬁg
ends. of these ejector pins 65 are flush with the parting
surface 54 of the top mold 32 in the illustrated retracted
position thereof. As in the:case of the ejector mechanism
42 of the bottom mold 30, the ejector mechanism 64 of the
top mold 32 is moved to an extended position to eject
mo lded products from the top mold.

tn a conventional molding operation, a pair of the
hereinbefore discussed leadframes (not shown) are placed in
@ side-by-side relationship on the parting surface 48 of
the bottom mold 30 so that they overlay different ones of
the rows of recesses 38 thereof which each of the discreet
integrated circuit chips (not shown) being located over a
different cﬁe of those recesses. The top mold 32 is then

placed atop the bottom mold 30 so that each of the circuit

chips (not shown) will lie in the space defined by

different al igned recesses 38 and 56 of the bottom and top

molds respectively. -
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When so assemblad, the bottom and top mold 30 and 32
are clamped together by any suitable means as indicated at
68 in Figure 7. The hereinbefore mentioned plungers 60 are
extracted from the top mold 32 and the epoxy molding
campound, wusually in pellet form (not shown) are dropped
through the top mold into each of the material receiving
central cavities 35 of the bottom mold 30. The plungers 60
are then reinserted and a downwardly force is applied to
the plungers 60. This force in addition to thé heat of the
molds changes the state of the gpoxy moiding compound from
a solid to a molten state, and the force applied by the
plungers 60 causes the molten epoxy to flow from the
cavities 35 through the runners 36 into the spaces defined
by " the recesses 38 and 56 of the bottom and top molds.
Upon curing, the molten epoxy materials return to the solid
state and the encapsulated products (not shown) are ejected
in the previously described manner form the opened, or.
separated mold halves.

The above described molding cycle is repeated on. an
ongoing production basis and the molds need to be periodic-
ally cleaned as hereinbefore discussed. To accompl ish the
mold cleaning method of the:present invention, the uncured

mat 10 is placed on the parting surface 48 of the bottom

mold 30. As previously mentioned, the carrier sheet 20 is
cut into a predetermined size suitable for use in the
particular mold set to be clesaned. in the illustrated

example, the carrier sheet 20 is cut so that it completely
over lays the upper surface of the lower die 34 such as is
indicated in dashed lines at 70 in Figure 6.

The top mold 32 is then placed atop the bottom mold 30
so that the wuncured mat 10 is interposed between the
parting surfaces 48 and 54 of the bottom aﬁd tap moids 30
and 32 respectively, as indicated in Figure 7. When
assembled in this manner, the molds are clamped together,
such as by operation of the clamping means 68 with the

clamping force being of reduced value in comparison with



WO 8§7/03531 PCT/NL86/00042

10

15

20

25

30

35

18

the forces applied during a conventional molding operation.

As is the case in conventional molding operations, the
heat of the molds will change the dr ied coatings 28 on the
uncured mat 10 into a molten state and the molten moid
cleaning moidable compound will flow into the wvarious
cavities, runners and other recesses of the molds 30 and 32
as a result of the compressive forces app!ied thereon by
the clamped together molds. It is to be undE{stood that
not all of the molten compound will be squeezed into the
various recesses and cavities of the molds. Some of that
compound will stay in place on the carrier sheet 20 for
cleaning of the parting surfaces 48 and 54 of the molds.

When the mold cieaning moldable compound cures, it
will Treturn to the solid state and is then ready to be
ejected from the molds much in the same manner as the
hereinbefore discussed ejection of molded products of a
production operation. When this is to be accomplished, the
molds are unclamped and the maolds are opened and the
ejector mechanisms 42 and 64 of the bottom and top molds 30
and732 are operated. When this takes place, the composite
article, which has now been changed into what may be
referred. to as the "cured” mat 10A. the cured mat 10A, as
seen in Figures 8 and 9, is now a rigidified ‘structure
which is reinforced against breakage by virtue of the
carrier sheet 20 embedded therein.

The <cured mat 10A is an exact but reversed image ?f
the mold set in which it was cured. in otherwords, the
upper surface 71 of the cured mat 10A has block shaped
protrusions 72 at sach location where the molten compound
fiowed into the recesses 56 of the top moid 32 and
substantially cylindrical protrusions 74 in the areas of
the openings 55 of the top mold. The opposite surface 78
of the cured mat 10A is simitarly provided with
appropriately shaped protrusions, such as the bliock shaped
protrusion 76 shown in Figure 9. The other protrusions

(not shown) on the opposite surface 75 of the cured mat 10A
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will match the configurations of the centrally located row

of material receiving cavities 35, runners 36, and vent

passages 39 of the bottom mold 30.

As hereinbefore mentioned, the molten molding compound
14 will be squeezed between the parting surfaces of the
mold halves. The original thickness, e.g. prior to
squeezing, of the uncured molding material is indicated in
dashed |lines 78 in Figure 9. Due to the squeezing, the
areas of the cured mat 10A which do not overlay.the var ious
recesses and cavities of the bottom mold or underlay the

various recesses and cavities of the top mold during the

above described motd cleaning operation, will be of reduced
thickness and will clean the parting surfaces 48 and 54 of
the molds and the various protrusions will ciean the reces-

ses, cavities and other recessed surfaces of the molds.

In  that the mold cleaning moldable compound 14 has a
natural affinity for the stains and residues left in the
molds by production moiding operations, the stains and
residues clieaned out of the molds by the above describéd
method will be disposed on the surfaces of the cured mat
10A. Therefore, the removed stains and residues will be
readily apparent on the surfaces of the cured mat 10A due
to the light color of ‘the moiding compound 14. Further,
since the cured mat 10A is an exact reverse image of the
interior configuration of the molid set, it can be visually
inspected for mold damage at the same time as it is being
visually inspected for stain and residue removal.

It will be understood that proper cleaning of a
contaminated mold set may require that the above descr ibed
mold cleaning operation be accomplished several times with
the number of times being determined by the extent of the
contamination of the particular mold set being cleaned.
Complete cleaning of a moid set is easily determined. When
a cured mat 10A is visually inspected and is found to be
free of removed stains and residues, the particuiar mold

cleaning operation which produced the clean cured mat 10A
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will be the last cleaning operation required.

While the principles of the invention have now been
made clear in the illustrated embodiments, there will be
iwmediétely obvicus to those skilled in the art, many
modifications of structure, arrangements, proportions, the
elements, materials and components used in the practice of
the invention and otherwise, which are particularly adapted
for specific enviromnments and operation requirements
without - departing from those oprinciples. The appended
claims are therefore intended to cover and embrace any such
modifications within the |imits only of the true spirit and

scope of the invention.
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CLAIMS

WHAT | CLAIM is:

1. A composite article for interposed placement
between the parting surfaces of a mold set for cleaning
contaminants from the parting and recessed surfaces thereof
upon being subjected to a molding aperation in the mald
set, said composite article comprising: .

a) a planar carrier sheet; and
b) a coating of uncured mold cleaning molidable

compound on the opposed surfaces of said carrier sheet.

2:- A composite article as claimed in Claim 1 wherein
said carrier sheet is formed of a synthetic resin of the
type which provides said carrier sheet with cloth=-1|ike

characteristics.

3. A composite article as claimed in Claim 1 wherein
said carrier sheet is a non-woven sheet formed of a

synthetic resin.

4. A composite article as claimed in Claim 1 wherein
said carrier sheet is of non-woven polyester having cloth-

like characteristics.

5. A composite article as claimed in Claim 1 wherein

said coating is formed of a compression grade of melamine,

6. A composite article as claimed in Claim 1 wherein
said coating is formed of a rapid curing, non-abrasive

cellulose filled amino moliding compound.

7. A composite article as claimed in Claim 1 wherein
said coating of mold cleaning moldable compound is of a

light color. -
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8. A composite article as claimed in Claim 1 wherein

said coating of mold cleaning moidable compound is white.

g. A method of making a composite article for
interposed placement between the parting surfaces of a mold
set for cleaning contaminants from the parting and recessed
sur faces thereof wupon being subjected to a molding
ogperation in the mold set, said method comprising the steps
aof: .

al mixing a sturry from a mold cleaning moldable
ccmpouhd and an aqueousrliqufd:

b) emersing a carrisr sheet in said slurry to

‘deposit a slurry coating of said mold cieaning moldable

compound on the opposed surfaces of said carrier sheet;

c) sizing said carrier sheet with said slurry
coating thereon to provide said slurry coating with a
uniform predetermined thickness; and

d) drying said slurry coating subsequént to step

c to complete the making of the composite article.

10. A method of making a composite article as claimed
in Claim ¢ wherein the mold cleaning moldable compound used

in step a is a compression grade of melamine.

11. A method of making a composite article as claimed
in Claim 9 wherein the moid cleaning moidable compound used
in step a is a compression grade of melamine in granulated

form.

12. A method of making a composite article as claimed
in Claim 9 wherein the mold cleaning moldable compound used
in step a is rapid curing, non-abrasive celiulose filed

amino molding compound.
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183. A method of making a composite articlie as claimed
in Claim 9 wherein the mold cleaning moidable compound used
in step a is a rapid curing, non-abrasive cellulose filed

amino malding compound in granulated form.

14. A method of making a composite article as claimed
in Claim 9 wherein the mold cleaning moldable compound is

of a light color.

16. A method of making a composite article as claimed
in Claim 9 wherein the mold cleaning moldable compound is

white.

16. A method of making a composite article as claimed
in Claim 9 wherein said slurry of step a is mixed in
proportions of approximately 50% mold cleaning moldable

compound and approximately 50% aqueous solution.

17. A method of making a composite article as claimed
in Claim 9 wherein said carrier sheet is formed of a
synthetic resin of the type which provides said carrier

sheet with cloth-like characteristics.

18. A method of making a composite article as claimed
in Claim 9 wherein said carrier sheet is a non-woven sheet

of synthetic resin.

19. A method of making a composite article as claimed
in Claim 9 wherein said carrier sheet is of non-woven

polyester having cloth-1like characteristics.
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20. A method for cleaning contamination from the

parting surfaces and the recessed surfaces of a mold set

campr ising the steps of:

a) embedding a carrier sheet in a coating of
uncured moid cieaning moldable compound to form an uncured
mat;

b} placing said uncured mat in an interposed
position between the parting surfaces of a heated mold get
to be cleaned; ' 7.

c) applying a compressive force on said mold set
ts exert a squeezing force on said uncured mat, said
squeezing force in conjunction with the heat of said mold
set causing said mold cleaning moldable compound of said
uncured mat to melt and flow into conformity with the
parting and reéessed,surfaces of said mold set;

d) curing said mold cleaning moldabie compound
of said uncured mat subsedueht to step ¢ to change said
uncured‘ mat inte a cured mat having the 'conforming
configuration provided in step c¢; and .

eg) removing said cured mat from said mold set.

21. A method as claimed in Claim 20 wherein said
embedding step includes the further steps of:

a) mixing a slurry of said mold cleaning
mo ldabie compound and an aqueous liquid;

b) emersing said carrier sheet in said slurry
for embedding thereof in a slurry coating of said mold
cleaning moldable compound; -

c) sizing said slurry coating in which said
carrier sheet Iis embedded to level and provide a wuniform
thickness of said sliurry coating; and

d) drying said slurry coating in which said
carrier sheet is embedded to complete the making of said

uncured mat.
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22. A method as claimed in Claim 21 wherein the mold
cleaning molidable compound used in the mixing of said

slurry is a compression grade of melamine.

23. A method as claimed in Ciaim 21 wherein the mold
cleaning moldable compound used in the mixing of said
sturry is a compression grade of melamine in granulated

form.

24. A method as claimed in Claim 21 wherein the mold
cleaning moldable compound used in the mixing of said
slurry is a rapid curing, non-abrasive cellulose filled

amino moiding compound.

25. A method as claimed in Claim 21 wherein the mold
cleaning moldable compound used in the mixing of said
slurry is a rapid curing, non-abrasive cellulose filled

aming molding compound in granulated form.

26. A method as claimed in Claim 21 wherein the mold
cleaning moidable compound is of a light color.
27. A method as claimed in Claim 21 wherein the mold

cleaning moldable compound is white.

28. A method as claimed in Claim 21 wherein said
sturry is mixed in the approximate proportions of 50% of

the mold cleaning molidable compound and 50% of the aqueous

solutian,.

29. A method as claimed in Claim 20 wherein the
embedded carrier sheet is formed of a synthetic resin of
the type which provides said carrier sheet with cloth-|ike

characteristics.
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1 30. A method as claimed in Claim 20 wherein the
embedded carrier sheet is a non-woven sheet of synthetic
resin. '

5 31. A method as claimed in Claim 20 wherein the
embedded carrier sheet is of non-woven polyester having

cloth~like characteristics.
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