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INWENTICN This invention relates generally to the field of integrated
circuits and the encapsul ati on packagi ng of integrated circuits using
transfer mol ding techniques. BACKGROUND OF THE | NVENTI ON I n produci ng
Integrated circuits, it is desirable to provide packaged integrated
circuits having plastic, epoxy or resitn packages whi ch encapsul ate the die
and a portion of the Iead frame and | eads. These packages have been
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characteristics of the m)l d corrpounds. For integrated circuit package
nol di ng” appl i cations, these conmpounds are typically thernoset conpounds.
These conpounds consi st of an epoxy novolac resin or simlar materi al
conbi ned w t# %F‘Dgle Wna, and other materials to nmake the
conpound sui s accelerators, curing agents,

fillers, and nold rel ease agents.

This invention relates generally to the field of integrated circuits and the

encapsulation packaging of integrated -circuits using transfer molding
techniques. '

BACKGROUND OF THE INVENTION

In producing integrated circuits, it is desirable to provide packaged
integrated circuits having plastic, epoxy or resin packages which encapsulate
the die and a portion of the lead frame and leads. These packages have been
produced a variety of ways, a few of which will be described here.

Conventional molding techniques take advantage of the physical
. characteristics of the mold compounds. For integrated circuit package molding

applications, these compounds are typically thermoset compounds. These

. A ; . . * . compounds consist of an epoxy novolac resin or similar material combined with

- N _ -~ afiller, such as alumina, and other materials to make the compound suitable

| T ,, '_ L for molding, such as accelerators, curing agents, fillers, and mold release
ce E Y agents.

The transfer molding process as known in the pridr art takes advantage
. of the viscosity characteristics of the molding compound to fill cavity molds
containing the die and leadframe assemblies with the mold compound, which

then cures around the die and leadframe assemblies to form a hermetic
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The transfer nol ding process as known in the prior art takes advantage of

the viscosity characteristics of the nolding conpound to fill cavity nolds
containing the die and | eadfrane assenblies with the nold conpound, which
then cures around the die and | eadframe assenblies to forma hernetic 2

package which is relatively inexpensive and durable, and a good protective
package for the integrated circuit. Transfer nol di ng operations have three
st ages whi ch correspond to the three phases of viscosity of thernoset nold

conpounds. F{)zi&tag%h@hﬂ:}ﬂ fs PelREFEKAInexpaNavE AHid d6FaHIS, HRY S gb6d PRbtkctive
compound fromits hard initial sfate to the low viscosity state. Second is

a transfer spagmagevhethe inkegratedocirehit.s | ow in viscosity and easily
transported and directed into cavities and runners. This transfer process
nmust be rapid and be conpl eted before the nold conpound begins to set.

Finally there is franifér floldifg!djkat6fd/ havé BhiedWtaged Whidl &ieéspona(tdGfe
three phases of viscosity of thermoset mold compounds. First there is a
'preheat stage required to move the mold compdund from its hard initia) state
to the low viscosity state. Second is a transfer stage, where the compound is
low in viscosity and easily transported and directed into cavities and runners.
This transfer process must be rapid and be completed before the mold

compound begins to set. Finally there is a cure stage that occurs following the
transfer stage. '

There are several critical requirements that must be met in a
commercially successful package molding operation. The cavities must be
completely and unifoi‘mly filled. Using the single plunger mold systems of the
prior art the cavity fill stage is difficult to perform uniformly across such a
large mold using the single pot and the long primary runners to transport the
mold compound. A problem commonly observed in a single plunger single pot
mold operation using a single pot transfer mold is an unacceptable void rate.
Voids are areas within the mold cavity that are not filled with compound.
These can be areas where the compound fails to flow or where air or other
materials are trapped and cause hollow spaice_s in the packaged part. Voids
can be produéed if the transfer rate of the mold compound is too slow during

the molding process or if air or moisture is trapped in one or more the cavilies
during the transfer stage.

A second critical requirement is that the wire sweep defect rate be
minimized below an acceptable level. Wire sweep occurs as the mold
compound enters the cavity through the gates. The mold compound is dense

~ and pulls at the finé wires that couple the bond pads of the dic to the leads of



Theresare several critical requirenents that nust be nmet in a comrercially
successful package nol ding operation. The cavities nmust be conpletely and
uniformy filled. Using the single plunger nold systens of the prior art
the cavity fill stage is difficult to performuniformy across such a large
nol d using the single pot and the long primary runners to transport the
-nmol d conpound. A problem comonly obser8ed in a single plunger single pot
nol d operation using a single pot transfer nold is an unacceptable void

rate. Voids thedeaddramei (Thesel WireBOlill bend hiidér dhe pressupé divel tocthefléh of
conpound. These, can be areas where the conpound fails to flow or where air
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Wire sweep is.specified as a maximum allowable parameter and is a big
concern in production of integrated circuits, because if the bond wires are
moved too much, a wire short between two or more adjacent bond wires often
occurs. Alternatively, bond wires sometimes break away. Either condition

results in a faulty unit,

Although the‘ wire sweep defect rate which is observed in the single
plunger molding presses is adequate for producing low to moderate pin count
DIP and flat quad packaged devices, as the dévice pin counts continue to
increase and lead frames become finer in lead to lead pitch, the wire sweep
parameter becomes increasingly critical. While it is possible to build 200 pin
flat quad devices using these techniques, as the pin count goes towards
400 pins the prior art transfer molding presses using a single mold pot will no

| longer be economically suitable, due to the low yield and high wire sweep _
defect rates.

A further disadvantage with a single plunger mold and pellet compbund
arrangement is that the performance in the two critical areas are inversely
dependent on each other. That is, in attempting to perfect the molding process
using a single plunger mold, it has been observed that steps taken to reduce
wire sweep defects typically increase the void rate, and vice versa. In other
words, if the wire sweep defect rate is lowered the void rate tends to increase.
The wire sweep rate can be lowered, for example, by slowing the transfer rate

of the mold compound into the cavities. This tends to increase the void rate.



3 the lead frane. These wires will bend under the pressure due to the flow
of nold conpound. As an exanple, suppose that in a typical |ead frane and
dife assenbly, an average wire sweep of less than 6%is specified. A
straight line fromthe lead frame |ead to the bond pad has a sweep of 0%
So if after assenbly and nold any wires on a packaged unit are found to
have nore than 6% sweep, the unit is out of specification, and is
considered to be a bad unit. Wre sweep is specified as a nmaxi nrum al | owabl e

par anet er andy,l i Is [ Chi f .4 - It Sie wi
because if tﬁ¥°%‘<§f\° V\iﬁ’r ‘gegﬁ%rgae B%@%%a?lg% érl?ﬁgﬂgvpyﬁ%gggﬁ%%ﬂég%mtnﬁ?%mgr
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break away. Either condition results in a faulty unit. Although the wire

sweep defect rate which is observed in the single plunger nolding presses

packaged devi ces,  narpove S dhRERiel Rablile e Nvedp arkl foil srbbi A teng
frames beconetd ibeemore sevate tas theadupilierhof candtiesrandwheplistance of runners
increases. Nonuniform fill can occur along a long runner having many cavities.

The cavity closest to the pot will have a faster fill rate than the others. The

cavity farthest from the pot will tend to fill at the end of the transfer period,

. and the rate will be lower because a lot of the compound has-been diverted to

other cavities and because the compound is starting to harden. As a resul b,

difficult and time consuming fine tuning of eazch mold press is required to

establish an operation mode which will fill all of the cavities at an accepﬁable

rate, during the low viscosity period, without increasing wire sweep defects to

an unacceptable level, particularly for the near and far cavities.

Further, the use of the thermoset molding compound results in a process
where the sprue, flash or waste that: is left in the pot, the runners and between
the devices themselves cannot be reused. Thermoset materials can only be

used once in a molding operation, so the excess material must be discarded.

Also, the conventional molding compound acts as a strong abrasive.
During molding, the mold compound is forced out of the mold pot and into the
primary runners. The abrasive nature of the mold compound results in rapid
wear of the mold pot and the runners, and the plunger or ram itself. This

results in expensive rework or replacement of the mold chases on a frequent
basis.

An alternative approach to the single plunger molding presses of the
prior art is to construct a multipellet, multiplunger mold station to replace the

single plunger system. In operation, each of the mold pots receives a so called



par amet er becones increasingly critical. While it is possible to build 200
pin flat quad devices using these techniques, as the pin count goes towards
400 pins the prior art transfer nolding presses using a single nold pot

will no | onger be economcally suitable, due to the low yield and high wire
sweep defect rates. A further disadvantage with a single plunger nold and
pell et conpound arrangenent is that thegperfornmance in the two critical
areas are inversely dependent on each other. That is, in attenpting to
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reduced by increasing the flowrate into the cavities, but this w
used to start the transfer process, the cavities fill with mold compound as the

plunger is pushed into the mold pot, and the transfer phase is completed in a
few seconds. '

The multiplungér mold process has some advantages over the single pot
molding process. The use of the smaller pellets and the shorter runs eliminate
the long runners and nonuniform fill times associated with a single plunger
press. The pellets used are smaller and therefore do not require preheaﬁing,
as the mold platens can provide sufficient heat to transition the mini-pellets

- into the low viscosity state. The wire sweep defect rate can be lowered by
providing exact control of the plunger or ram insertion rate, so that the fill is
done at a speed which prevents voids while minimizing wire sweep problems.
An automated multiplunger press can vary the operation of the plungers
.during the transfer stage to obtain optimal results.

The nonuniform fill and wire sweep problems associated with the
cavities nearest and farthest from the single center pot of the single plunger

mold presses are eliminated. Mold compound waste is reduced by the shorter
runners.

The disadvantages of the multiplunger molding process are primarily
that the process requires the use of the mini-pellets. The mini-pellet form of
the molding compound is far inoxfe expensive than per kilogram than the single
large pellets used by the single transfer mold. Also, the multiplunger molding

station is extremely expensive to manufacture, operate and maintain. The



tend 0 increase the wire sweep defect rate. It has been further observed
that the wire sweep and void problens tend to be nore severe as the nunber
of cavities and the distance of runners increases. Nonuniformfill can
occur along a long runner having many cavities. The cavity closest to the
pot will have a faster fill rate than the others. The cavity farthest from
the pot will tend to fill at the end ofg the transfer period, and the rate
will be | ower because a | ot of the conpound has been diverted to other
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difficult and tine cpniunin% fine tuning of each nold press is required to
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acceptable rate, during the |low viscosity period, w thout increasing wire
sweep defects to an unacceptable level, particularly for the near and far
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result is that each station has lower overall throughput than a single plunger
mold station, although tighter process control can be achieved. Because the
throughput is lowered, additional stations are needed to maintain the same
relative level of productivity. High productivity is required to keep the per
unit costs low. The need for additional expensive and complex molding

stations increases the cost disadvantages for the multiplunger molding
systems. '

Both single plunger and multiplunger mold presses have other
disadvantages that are common. The mold compound is an abrasive material.
The mold pot and the primary runners receive an abrasive force each time the

press is operated. These areas wear quickly and the expensive mold chases
must be replaced periodically as a result.

Also, both processes require pelletized mold compound. This material
is fairly difficult to produce in the large form, and even more expensive to
produce in the minipellet form. The compound is extruded into a rod, which
is powdered, and the powder is then pelletized. This is an expensive and

complex manufacturing process.

Both pellets and mini-pellets are subject to contamination by moisture
and air. It is necessary to perform the molding process under pressure to

eliminate trapped air and prevent the formation of voids. Moisture can become



primary runners. The abrasive nature of the nold conpound results in rapid
wear of the nold pot and the runners, and the plunger or ramitself. This
results in expensive rework or replacement of the nold chases on a frequent
basis. An alternative approach to the single plunger nolding presses of the
prior art is to construct a nultipellet, nmultiplunger nold station to

repl ace the single plunger system In offeration, each of the nold pots
receives a so called 5 'mni-pellet" of nold conpound. The press is a
nore conpl extiipped andithey form ofgelletor Muistiuref conftemimatiiorp @f stheTmolding

pl ungers may operate fromthe top_qr.fromuynderneath the nol.d. Egch. nol d
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pot, and thetéreanffailuyreafdevicesonpl eted in a -few seconds._ :

U.S. Patent No. 5,098,626, issued March 24, 1992, and entitled "Method
for Packing a Measured Quantity of Thermosetting Resin And Operating a
Mold for Encapsulating a Component”, and herein incorporated by reference,
provides another alternative wherein the mold compound is packaged in
individually sealed units. These units each contain mold compound in a
quantity needed for a single cavity or pair of cavities for integrated circuit
packages. Each of these units is a bag or tube containing mold compound and
ending in a bulge or sprout. During molding the bulge or sprout is placed at
the end of a runner which feeds a cavity. The sprout is cut and the mold

compound is pressed out of the bag into the cavity by individual, multiple
plungers.

The 626 patent approach is similar to a multiplunger ﬁaold system in
that small quantities of mold compound, each of which are individually loaded,
are provided. The patent provides a moisture and contamination free
packaging system. which can be used with an automated loading system.
However, like the mini-pellets, many of these bags are required for each run.
The abrasion problems are reduced, ‘because the pots and plungers are
protected by the packaging. Also, improved uniform fill and reduced wire
sweep are possible. But the throughput problems and increased expense for
each molding station remain, and the costs for each press are increased further
by the added complexity. Also, thg packaging of the mold compound in small

quantities each in an individual package may lead to an expensive raw
material for molding.



The mal ti pl unger nold process has sonme advantages over the single pot
mol di ng process. The use of the smaller pellets and the shorter runs
elimnate the long runners and nonuniformfill tinmes associated with a
singl e plunger press. The pellets used are smaller and therefore do: not
require preheating, as the nold platens can provide sufficient heat to
transition the mni-pellets into the | agv viscosity state. The wire sweep
defect rate can be |l owered by providing exact control of the plunger or ram
insertion rate, sdntddditiomeo théde problkms atldioisalqrdbldms hape bean identifi el

while mnimzing wre swe rohl ems. An automated nul ti pl unger pr.ess -can
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expensi ve than per kilogramthan The single I'arge pellets used by t :

si ngl e transfthat a|liftleqrsnn tilting ofithe padrogoroccot diuring molding, or the edge of
the die or pad may be exposed after packaging in the thin or flat packages.
The wire sweep requirements become even more stringent as the pin count
rises and the pitch between bond pads and bond wires is reduced. It is
believed that conventional molding compounds may not be able to meet the
requirements for reduced wire sweep, pad tilt, and low void rates needed for
future high pin count, thin packages..

A desirable alternative to the solid mbld compound proceéses is to use
a liquid molding compdu;id. The use of liquid molding éompound allows for
compounds to be used that are not available for the traditional solid pellet
transfer mdlding process. High filler content mﬁxpoundé can be used. Epoxy
and other compounds can be used, such as adhesives. The compound can be

clear for use with photosensitive or photoemitting devices such as photodiodes,
LEDs, CCDs, etc.

Prior art processes for using a liquid mold compound are so-called radial
spread, gravity feed, or surface dispensing processes. However, these methods
require the use of liquid mold dispensers or syringes which have several
disadvantages. First the syringes or dispensers used are very expensive to’
produce compared to the solid pellets of the transfer molding art. Second the
dispensers provide less process control than is available with the plunger
molds. The '626 patent sprouted bag could be used with liquid molding

compound, but it requires a customized molding station to provide the loading



statien is extrenely expensive to manufacture, operate and maintain. Thé

6 automation of a press with so many plungers is nore conplex and expensive
than the single nold press. In addition to the added costs, the need for
many plungers and pellets results in a nolding station that has a | ower
parts per hour throughput than for a conventional single pot nold press.
Al'so the multiple plunger nolding systemrequires conplex control and

| oadi ng and unl oadi ng nechani snms. The result is that each station has | ower

overal | t hr oaxyd puttmglateps regiyed tplload the bagsiospatkers, and hhm:ghtddl aittars
process control can | ev‘gﬂl Because the throughput is |ower
addi ti onal s®Ff F?ﬁ%‘r é“rtf gdeetding ﬁ&atiﬂram]c%@esmu&épa&tavtetheeﬂ@w fthe

'?’Lgdlrjlgteidvi‘ E)?/ ﬁ%@% OI’M VI ty is required to keep the per unit costs |ow
pensi ve and conpl ex nol ding stations increases
t he cost disadvantages for the nultiplunger nolding systens.

Accordingly, a need thus exists for a liquid mold compound molding
system which eliminates the problems of the prior art liquid molding systems
while retaining a high part throughput rate, low raw material costs, aﬂd which
is simple to operate, maintain, and uses molding stations that are relatively
inexpensive to build. The new system should be compatible with existing
single pot transfer mold presses to allow a retrofitting of existing integrated
circuit assembly lines. The system should provide for a cost effective liquid
molding process. The new molding system must provide uniform cavity fill and

reduced wire sweep defect rates over the molding systems of the prior art.

S Y OF INVENTION

A system for transfer molding the packages of integrated circuits using
liquid mold conipound prepackaged' in a protective -plastic.is provided. The
mold compound is packaged in a plastic packaging that is sealed at the edges
by a heat peelable seal. As the package is heated in the mold the edge seals

. become flexible. The mold compound can then be pushed through the edge
seals at places adjacent to the mold runners during the transfer molding
process. The protective packaging ensures that the mold compound is free

from méisture and air contamination and is easily produced, stored and
shipped.

An improved mold design is used in combination with the new mold
compound inserts. The mold chases include rectangular receptacles for

receiving the pencil shaped inserts of prepackaged liquid mold compound. A



Bot h ,singl e plunger and mul tiplunger nold presses have other di sadvant ages
that are conmmon. The nold conpound is an abrasive nmaterial. The nold pot
and the primary runners receive an abrasive force each tine the press is
operated. These areas wear quickly and the expensive nold chases nust be
repl aced periodically as a result. Also, both processes require pelletized
nmol d conpound. This material is fairlygdifficult to produce in the |arge
form and even nore expensive to produce in the mnipellet form The

conpound i s rR¥{dripeiar phifget OFroWded forl SadkovriEhe Gecepteclebe Panisipacksge hen
pelletized. This 1s an_expensive and conpl ex nmanufacturing process. Both
pel | et's and cavity- prelequidis from dbe reseplacleaspntaining the vopld spmponads; & .
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prior art. The re_ctangular plunger is inserted and forced against the
prepackaged mold compound, and the mold compound is forced through the
edge seals of the protective packaging into short runners coupling the mold

receptacle to the cavities. The mold compound then hardens and completes the
molding process.

The mold compound is placed inside the mold receptacle within the
protective package, so that the equipment abrasion and cleaning problems
associated with conventional prior art transfer molding operations are reduced
or eliminated. Since the runners are shortened, the amount of mold compound
which is flash or sprue for each run is reduced, thus reducing waste and
lowering production costs. The improved mold design is compatible with
automated Ioading, molding and unloading systems for increased automation

and improved throughput. The molding station requires only a few plungers
and is inexpensive to build and maintain.

Existing molding equipment may be retrofitted to use the new system.
The mold compound package may be automatically loaded into the mold chases
by using existing autoloading equipment. The prepackaged mold compound
system is easily combined with a process controller to achieve tight process
control, and the use of the pencil mold sy.stem with a process controller results -
in a mold process with balanced cavity fill, reduced wire sweep and low void
defect rates. The use of the invention allows the use of a liquid molding
compound in a controlled environment, in contrast to the dispenser systems

used with liquid mold compounds in the prior art.



conpqund can result in additional voids and scrapped devices. M sture
contam nation also contributes to package cracki.ng during cure and
afterwards to early failure of devices. U S. Patent No. 5,098, 626, issued
March 24, 1992, and entitled "Method for Packing a Measured Quantity of
Thernosetting Resin And Operating a Mold for Encapsul ating a Conponent”,
and herein incorporated by reference, ptovides another alternative wherein
the nold conpound is packaged in individually sealed units. These units

each contai ngmm%'rmﬁ gmmﬁggmwlgd%r a single cavity or pair
of cavities Tor integrated circulrt packages. Each of these units is a bag

or tube containing nold conpound and ending in a bulge or sprout Duri ng

nol di ng the bul ge 0 e s a
Cavity. The spr ouf s 1 Hspiths s rReadBtRed aphisCorAbo dld, PaBUA B fPenGRE"
into the cavity by individual, rrul tiple plungers. The ' 626 patent appr oach
is simlar to a i pl unger dsyste n that s |, quantities of
compound, each o%&é’ Ean ﬁ?@cﬁsn& hottam, 314 asg?@'l %W‘ﬁéoﬁysm ‘ifatt
provi des a i (ﬁ}and contam nation free packagl ng system whi ch can be
used with an aut omated | oadi ng system

FIG. 3 depicts a top mold and chase of the mold system of the invention;

FIG. 4 depicts the plunger used with the top and bottom mold and the
prepackaged mold compound of the invention

FIG. 5 depicts the molding process using the liquid mold compound
package of the invention; _

FIG. 6a depicts a cross sectional view of a first step used in making the
liquid mold compound package of the invention;

FIG. 6b depicts a top view of the step of FIG. 6a;

FIG. 7 depicts a second step used in making the liquid mold compound
package of the invention;

FIG. 8 depicts a third step used in making the liquid mold compound
package of the invention; and

FIG. 9 depicts the molding process using the liquid mold compound and
the release films of the invention.



However, like the mini-pellets, many of these bags are required for each
ryn. The abrasion problenms are reduced, because the pots and plungers ar
protected by the packaging. Al so, inproved uniformfill and reduced wre
sweep are possible. But the throughput problens and increased expense fo
each nol ding station remain, and the costs for each press are increased
further by the added conplexity. Also,;4he packagi ng of the nold conpoun
in small quantities each in an individual package may | ead to an expensi
raw material -for Qurtésponding Guhferaliiaié Ued Fof R6ARsPORdINgBlemals tihothrl
probl ens have been identified with the prior_art nolding processes in
relation to QEAWHRES e reiserindicated imthe betoni ng t hi nner, and .
therefore the reduction of wire sweep is conplicated by so called | ow w
| oop packages. In these packages the bond wires are kept relatively flat
the path fromthe die to the |ead frame | eads. Further, because the

packages are § i Ep DESRIPHON OF PierERRED ¥MBODIMENTS

FIG. 1 depicts a prepackaged mold compound insert 11 in a ﬁfst
preferred embodiment of the mold compound of the invention. In a first
erpbodiment, a prepackaged mold compound insert is composed of mold
compound in a liquid form. In one preferred embodiment the liquid mold
compound is an epoxy. Advantageously, alternative molding compounds may
be used, for example an adhesive or abrasives. The shape of the prepackaged
mold compound is determined be the design of the mold being used, here a
rectangular shape is shown, but any other shape can be used and should be’
used to advantage with different mold designs.

The mold compound material 13 is preferably packaged in a
pre-packaged plastic package 11. Alternative materials would be ones that
have characteristics similar to plastics. Top 21 is a piece of plastic film which
is wider than the mold compound 13 and provides a lip on either side of the
mold compound 13. Sleeve 17 is a second piece of plastic film that wraps
around the sides and bottom of the mold compound 13 and may be sealed at
the ends 19. Alternatively, the sleeve may be shaped such that ends are not
reédj.ly apparent and no end sealing is required, such as a cup or bow] shape.

Edges 15 are seals that couple the sleeve 17 to the top 21 using conventional
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heat sealing techniques for plastic packaging. Alternative sealing techniques

such as ultrasonic seals, adhesives, and pressure seals can be used.

The plastic package of FIG. 1 provides the advantages of making the
mold compound packages impervious to contaminants such as water that could



that (is, little or no tilting of the pad can occur during nol ding, or the
edge of the die or pad may be exposed after packaging in the thin or flat
packages. The wire.sweep requirenments becone even nore stringent as the pin
count rises and the pitch between bond pads and bond wires is reduced. It
I's believed that conventional nol ding conpounds may not be able to neet the

requi rements for reduced wre sweep, 1 tilt, and |l ow void rates needed .
for future high pin count, thin packa . A desirable alternative to the
solid nold d CRSS al QW $4 use
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expensi ve 1 Ojnformation in text and machine readable forms, such as bar codes or so called
UPC labels. This labeling on the mold compound package 11 provides an easy
mechanism for checking that the correct type of mold compound is being used
for a particu_lar packaging operation. Also, the plastic packaging affords the
opportunity to use alternative mold compounds because the mold plunger and

mold receptacle or pot are not in direct contact with the compound.

FIG. 2 depicts a portion of a bottom mold 31, comprising a mold
chase 33 for transfer moldiné integrated circuit packages, such as for example
DIP or flat quad type high pin count integrated circuit packages, using the
mold compound package of FIG. 1. Bottom mold chase 33 holds two cavity
bax.'s 35, each of which has several die cavities 37 coupled to primary
runners 39 and each cavity having a gate 41, A rectangular mold compound
receptacle 43 is cut throu‘gh the mold chase 33. This receptacle 43 is open at
the bottom for allowing a plunger or ram to enter the mold chase and to apply.
pressure to a prepackaged mold compound insert resting at the top of
receptacle, to force the mold compound into the runners and the cavities. A
typical mold system would include two to four of these mold chase pairs, so it
would have two to four receptacles 43, and céviti_es 37 along both sides of each
receptacle. In some cases, more chases can be used, such as 6 or 8 chases in

a single mold. The number of chases depends on the mold press capacity and
the package type and size. '



prodyce conpared to the solid pellets of the transfer nolding art. Second -
t he di spensers provide | ess process control than is available with the

pl unger nolds. The '626 patent sprouted bag could be used with |iquid
nol di ng conmpound, ‘but it requires a custom zed nolding station to provide

t he | oadi ng 9 and cutting steps required to |load the bags or packets,
and automated cutters are required inl4he nolding station to cut the sprout
to start the flow of the nolding conpound. Accordingly, a need thus exists

for a liquid nol dFIGNDAepittsmal pbrtion W P idold b1 dbi GhOakiels thobottoabhriid of
the prior art_liquid nolding systens while retajni n&a hi. gh %art thro(ﬁghput
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associated primary runner 41 in the bottom mold chase 35, and an inner end
which will lie over the receptacle 43. |

FIG. 4 depicts the plunger which is used with the top mold chase 51 of
FIG. 3 and the bottom mold chase 31 of FIG. 2. The top of plunger 61 is sized
so as to fit within the receptacle 43 in the bottom mold chase 31. The top of
the plunger will compress the plastic mold compoﬁnd package against the top
mold chase 53 in an even manner along the mold compound package. The top
of plunger 61 is machined to form a tip 63. Tip 63 has two slots at the sides
so that a small area at the edge of the top and sides of plunger 61 are spaced -
beneath the top surface a short distance. During molding, this area will
éompx;ess against the sides of the plastic package 11. As the plastic package .
is compressed with the plunger 61, the plastic can deform into this spacing and

compress further without holding the top surface of the plunger away from the
top mold surface. '

FIG. 5 depicts a cross sectional view of a die 73, die pad 75 and
leadframe 71 'assembly located in a cavity of the mold during the transfer
stage, and the operation of the mold compound and plunger. The cavity is
formed by the top and bottom mold chase cavities 57 and 37. Also shown is

- the mold compound package 11, and the plunger 61 and tip 63, all in cross
section during the transfer operation.

In operation, the prepackaged moldiné system including the mold
compound package shown in FIG. 1, the bottom mold chase of FIG. 2, the top



nol di ng process. The new nol ding system nust provide uniformcavity fil

and reduced wire sweep defect rates over the nolding systens of the prior
art. SUMVARY OF THE | NVENTI ON A system for transfer nol ding the packages of
integrated circuits using liquid nold conpound prepackaged in a protective
plastic is provided. The nold conpound is packaged in a plastic packagi ng
that is sealed at the edges by a heat ﬁgelable seal . As the package is
heated in the nold the edge seal s beco flexible. The nDId conpound can

t hen be pushed ed s at S ad a ent the
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bottom mold chases 31 such that a single leadframe and die with its bond
wires is centered over each cavity 37. A liquid mold compound insert 11 is
placed in each receptacle 43 in the bottom mold. These placements are
preferably performed by an automatic pick and place mechanism as is known

in the prior art, but alternatively may be performed manually.

After the bottom mold chases are loaded and the molding compound
packages are in place in the bottom mold receptacles, the mold is closed and
the top mold chases are brought into contact with the leadframe and die
assemblies and the mold compound packages. Delivery runners 59 in the top
mold cavity bars 55 are now positioned so that the inside ends of these runners
are over the top edges of the mold compound packages.

When the mold is closed, the seal in edges 15 of the molding compound
packages opens, that is the heat relaxes the seal so it is permeable. This
relaxing of the seal must occur after the mold is closed, and should be fairly
complete. If a sealing method other than a heat seal is used, it must provide
a seal that opens in response to either heat, pressure, or both. The mold is

typically heated to a temperature of 175 degrees Celsius. The heat seal relaxes
at this temperature.

After the heat seals are relaxed and the mold compound enters the low
viscosity state, the plunger 61 of FIG. 4 is applied. In a preferred embodiment,
the plunger 61 travels through the bottom mold platen and into the bottom
mold receptacles 43, compressing the mold compound packages from

underneath. Alternatively, the mold compound could be compressed from



10 rectangul ar plunger is provided for each of the receptacles. Each
package cavity is equidistant fromthe receptacle containing the nold
conmpound, providing inproved uniformty of fill and allow ng for conplete
fill of the cavities with reduced wire sweep as conpared to the transfer
nol ds of the prior art. The rectangular plunger is inserted and forced
agai nst the prepackaged nol d conpoundléand the nold conpound is forced
‘through the edge seals of the protective packaging into short runners
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and as it is compressed the mold compound will begin to push at the edges of
the receptacle 43. As the only exits available to the liquid mold cbmpound are
the runners 59 in the top mold cavity bars 35, the compound will pass through |
the now permeable heat seal at the edge of the plastic package 11 and into the
primary runners 39. The delivery runners each feed a primary runner 39 in
the bottom mold cavity bars 35. A circular coupling area at the inner end of
the primary runners 39 meets the outer end of the delivery runners 59, and
the mold compound is transferred to the primary runners 39. The mold

compound then enters the cavities 37 over the gates 41, and begins filling the
individual package cavities 37.

FIG. 5 shows a cross sectional view of the transfer stage of the mol&ihg
process. The operation of tip 63 can be seen, as the plastic package s_ides are
compressed into the slots machined into the plunger 61 so that the
compression can continue without interference. The compound travels into the
delivery runner 59, then into the primary runner 39, over the gate 41, and into

“the cavity formed by the top and bottom chase cavities 57 and 37.

.- After the cavities are filled with the compound, the molding process
continues -as a conventional transfer molding process. A curing time is
required to complete the packages. After the packages are cured, the top mold
is moved away from the bottom mold. Plungers are activated to release the
.packaged devices from the cavities, and the sprue or flash is released from the

runners. The mold compound package 11 is now empty, or almost so, and



and is inexpensive to build and maintain. Existing nolding equi pment may be
retrofitted to use the new system The nold conpound- package may be :
automatically | oaded into the nold chases by using existing autol oadi ng
equi pnment. The prepackaged nol d conpound systemis easily conbined with a
process controller to achieve tight process control, and the use of the
pencil nold systemw th.a process contyoller results in a nold process with
bal anced cavity fill, reduced wire svieep and | ow voi d defect rates. The use
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The plungers 61 are easily controlled with a variable rate of compression
to achieve a tight process control parameter during the transfer phase. This
leads to uniform fill of the cavities, which are evenly spaced and equidistant
from the source of the mold compound, and the transfer speed can be
controlled to eliminate voids while minimizing pad tilt and wire sweep defects.
The transfer speed and transfer pressure can be controlled by-fitting an
independent process controller circuit to the mold system to allow multi-step,

- variable speed and variable pressure capability. This equipment can be
retrofitted to an existing mold press.

A critical element to the operation of the molding process using the
prepackaged molding compound is the packaging material. The requirements
for the packaging of the mold cdmpound have been established for an
integrated circuit assembly process using industrial standard requirements for

 molding compounds and for the resulting integrated circuit packages. The
plastic package must not create residue or glue like substances in the mold
during molding. 'i‘he mold compound packaging must not contaminate the
mold runners or receptacle. The material used in the packaging must not add

' to ionic contamination of the resulting packages, that is the material must not
have an ionic content higher than that of the molding compounds in use in the
integrated circuit packaging art. The material should not melt during the
molding process, so it must have a melting temperature at least
ten degrees Celsius over the molding temperatures. Typically, the material

needs to have a melting point of greater than 200 degrees Celsius.



FIG 4 depicts the plunger used with the top and bottom nold and the

pr epackaged nol d conpound of the invention FIG 5 depicts the nol ding
process using the liquid nold conpound package of the invention; FIG 6a
depicts a cross sectional view of a first step used in nmaking the liquid
mol d conpound package of the invention; FIG 6b depicts a top view of the
step of FIG 6a; FIG 7 depicts a secqgd step used in naking the liquid

nol d conpound package of the.invention; FIG 8 depicts a third step used in
maki ng the liquid nold conpound package of the invention;, and FIG 9
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open prematurely during the preheat phase of the molding operation. So the
‘edge seals must not open and emit molding compound prematurely. However,
once the edge seals are permeable the mold compound must flow out of the
package with a minimum of resistance to flow. The material must not tear in
normal handling or shipping, but must have the capacity to stretch into the
runners when compressed during the molding process as described above. The

material must be capable of vacuum sealing and of maintaining the vacuum
during storage.

Although many materials may exist that could meet these requireménts,

it is now known that certain plastic films meet the requirements listed above.
Plastic films such as those used in food storage, freezing and preparation, are

particularly well suited to this application. The melting point, strength,
vacuum capability and moisture and air barrier requireméﬁts for the mold
compound packaging are all met by such films. The films are inexpensive and
easy to purchase and use in a production environment. One preferred film is
MYLAR™ polyester film, such as for example MYLAR™ 40 xm 963-AT, a
polyester film for packaging available from DuPont, DuPont de Nemours Int.
S.A., Geneva, Switzerland; or DuPont (U.K.) Ltd, Maylands Avenue, GB-Hemel
Hempstead, England. Another preferred film is ICI polyeéter film. Similar

films are commercially available from a variety of vendors.

Once the appropriate material is selected, the film must be applied to
the mold compound to create the riecessary packaged mold compound insert.
FIG. 6a and FIG. 6b show the first step in the process of making the
prepackaged liquid mold compound insert 11. FIG. 6a is a cross section and
includes the loading block 89. FIG. 6b is a three dimensional view shown
without the loading block 89. In FIG. 6a and 6b, dispenser 81 provides a



drawi ngs, unless otherwi se indicated in the text. _ .

DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS FI G 1 depicts a prepackaged
ol d conmpound insert 11 in a first preferred enbodi nent of the nold
conmpound of the invention. In a first enbodi nent, a prepackaged nold
conmpound insert is conposed of nold conpound in a liquid form In one
preferred enmbodi nent the |iquid nold g@npound is an epoxy. Advantageously,
alternative nol ding conpounds may be used, for exanple an adhesive or
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In operation dispenser 81 provides a stream of liquid molding compound
at one end of the sleeve 19 and is moved towards the other end of sleeve 19 at
a predetermined rate such that the sleeve is completely filled with a
predetermined amount of compound. The amount of compound needed is
determined by the mold design, the number of cavities to be supplied by the
mold compound packages, and the type of package being produced.. The size
of the sleeve 17 is then determined, so as to hold the required amount of
compound. The mold chases shown in FIGS. 2 and 3 are typical, but many
other arrangements will work, in which case the shapé of the prepackaged

plastic package 11 will also change as needed to fit the mold design used in a
particular application.

FIG. 7 illustrates the next step used in making the prepackaged mold
compound 11. After the liquid mold compound is dispensed , a second piece of
plastic film material 87 is put into place. Sealing blocks 85 are positioned over
the mold compound 13 and the sleeve 17, and po;itioned at a point just outside
the cavity within loading block 89. A seal is now formed between the second
piece of plastic film material 87 and the sleeve 17, Preferably this seal is
formed by aj:plying heat from the sealing blocks 85. Alternatives include using

adhesives, ultrasonic sealing, and pressure sealing the two pieces of plastic
film together.



readi |y apparent and no end sealing is required, such as a cup or bow
shape. Edges 15 are seals that couple the .sleeve 17 to the top 21 using
conventional heat sealing techniques for plastic packaging. Alternative
seal ing techni ques such as ultrasonic seals, adhesives, and pressure seals
can be used. The plastic package of FIG 1 provides the advantages of
maki ng the nol d conpound packages inpegyious to contam nants such as water
that coul d 13 interfere with the nolding process. Since the liquid
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provi des an isdhen used to support the mold compound 11 in the mold receptacle during
molding. The width of top 21 is therefore a function of the particular mold
chase design in use for a particular packaging application.

The use of the mold compound insert package 11 allows a variety of
liquid compounds to be used in molding, including the resin and epoxy
materials of the prior art. Additionally, the use of the package allows the use
of other materials, such as adhesives and abrasives not available in the péllet

molding systems of the prior art. Some desirable compounds may have poor
mold release characteristics, or may be extremely abrasive.

FIG. 9 depicts the use of a mold release film with the prepaci:aged liguid
molding compound of the invention to address these problems. In FIG. Y, a
cross sectional view of the molding process using the prepackaged liquid mold
compound insert with release films is shown. Again, top mold cavity 57 and
bottom mold cavity 37 form a package cavity surrounding die 73, die pad 75,
lead frame 71. Plunger 61 and tip 63 are shown in the receptacle. Mold
compound insert 11 is shown supplying liquid mold compound to runner 39.
Top release film 91 and bottom release film 93 are shown between the mold
compound and the mold cavity surfaces.

In operation, the mold compound in use is one which should not contact
the mold directly, either because it will abrade these surfaces or .because it has
poor mold release prbperties. In either case, the mold surfaces should be
protected from the compound. Accordingly, a top release film is stretched
across the top mold chase cavities 57. A corresponding bottom release film is



mechani sm for checking that the correct type of nold conpound is being used
for 'a particul ar packagi ng operation. Al so, the plastic packagi ng affords
the opportunity to use alternative nold conpounds because the nold plunger
and nold receptacle or pot are not in direct contact with the conpound.

FIG 2 depicts a portion of a bottomnold 31, conprising a nold chase 33
for transfer nolding integrated circuit2lpackages, such as for exanple DI P
or flat quad type high pin count integrated circuit packages, using the

nol d conpou ; 3 bar s
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system woul d include two to four of these nold chase pairs, so it would
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' cavity formed by top cavity 57 and bottom cavity 37 and stretches the mold
release film to the shape of the cavity so formed. The package cures wrapped
with the mold release film. After curing, the mold is opened and the packaged

die and mold release film are removed. The mold is completely clean and
immediately ready for the next molding step.

The mold release films 91 and 93 should be of a material that has the
ability to stretch and which has a melting point higher than the operating
temperature of the mold. The mold typically will have an operating
temperature of around 175 degrees Celsius. It is desirable that the mold
release film have a melting point of greater than 200 degrees Celsius.

The mold release film should also be able to stretch. The heat of the
mold will assist in this regard for some materials, but the material should not
tear before or during the molding process. Therefore the material should be
élastic and strong, even when' stretching. Again, plastic films are available
that meet this requirement. The film should be thin, typically less than 100
microns in thickness. If the packages being molded are thin packagés, this
thickness should be reduced. The film should not contaminate the mold or the
package and should have a lower ionic concentration than that required for the
mold compound. One film that is particularly well suited to these
requirements is an ETFE film, a fluoroplastic film consisting of

tetrafluoroethylene and ethylene. This film is available, for example, from



t he package type and size. - 14 FIG 3 depicts a portion of a top nold 51
for use with the bottomnold of FIG 2 and the prepackaged nold conpound of
FIG 1. In FIG 3, top nold chase 53 carries top nold cavity bars 55, each
of which has a row of cavities 57 which are positioned to be placed over

the bottom nold chase cavities 59. Delivery runners 59 are positioned with
an outer end which will neet an associ22ted.prinmary runner 41 in the bottom
nol d chase 35, and an inner end which will lie over the receptacle 43. FIG

4 depicts tflfoé%hﬁﬂﬁkheﬂ@éﬁé)lshﬁausM&rl&bﬂihq_%t&(ﬁh rrmaehmh&;saeﬁﬂqaa& fh&Gis 3
and the bottom nol d chase 191 of FIG 2
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pl unger 61 is machined to forma tip 63. Tip 63 has two slots at the sides

In order to properly position the films in the cavities such that the gates
remain open during the molding operation, the film may be stretched into the
cavities using a vacuum. The vacuum additionally insures that the release

film is positioned uniformly across the mold cavities such that the packages
“are formed in a uniform way.

An advantage of the prepackaged plastic liquid mold system of the
invention is that is provides balanced fill capability. It can be seen that each
primary runner and delivery runner is the same length. Also, because the
cavities are all equidistarit from the source of mold compound, receptacle, the
problems of nonuniform fill and wire sweep associated with the single pot mold
systems of the prior art are eliminated using the molding system of the
invention. The design allows balanced cavity filling to be achieved.

Further, because the mold compound is prepackaged in a plastic
encapsulation, the mold receptacle, the plunger, and to some extent the
delivery runners are protected from the abrasive mold compound, so that the
wear rate is greatly reduced. This results in longer mold life and reduced

repair and replacement costs over the life of the mold surfaces, t.hus lowering
the unit cost.

It can further be seen that as another advantage of the use of the
invention, the mold receptacle takes a small amount of area compared to the
large single pot and primary runners of the single pot transfer molds of the
prior art. This is an advantage in that additional space is available for cavilies



so that a small area at the edge of the top and sides of plunger 61 are
spaced beneath the top surface a short distance. During nmolding, this area
wi |l conpress against the sides of the plastic package 11. As the plastic
package i-s conpressed with the plunger 61, the plastic can deforminto this
spaci ng and conpress further w thout holding the top surface of the plunger
away fromthe top nold surface. FIG Z3depicts a cross sectional view of a
die 73, die pad 75 and | eadframe 71 assenbly located in a cavity of the

mol d during the tr.ansfer- stage, -and t eration,of thewymld u and
ol unger . Thees paa gl uiiE Bay B okl BRH RS, SN Frbr TR daSRRIR e o7
and 37. Al sqygbanisiimprofedovér Gipaerarfackage 11, and the plunger 61 and
tip 63, all 'n cross section during the transfer operation. In operation,

t he prepackaged nol ding systemincluding the nold conpound package shown in

FIG 1, the bott Oﬂg%ﬂdcm%& ghahta @ombg'@na %ckagé‘ir’s also compatible with

existing autoloading systems for transfer molds, so that the prepackaged
molding system may be retrofitted into an existing automated transfer mold
assembly line for a reasonable cost. . The plunger design and mold design
results in a need for two to four plungers per mold, which is cheaper to build

and maintain than the multiple plungers needed for a mini-pellet multiple
plunger system.

Further advantages are that the mold compound packages are
reésonable in cost and may be produced in volume for a lower price per
kilogram than the mini-pellets required by the prior art or the multiple

- packets required by the sprouted bag encapsulation system. It is believed that
as the volume increases the prepackaged mold compound inserts of the

invention may' be produced at a price similar to the pellets of the single pot
molding systems of the prior art.

Because the throughput rate of the prepackaged insert mold system is

~ high, the number of stations required for a particular throughput rate is lower
than the multiple plunger stations used with either the mini-pellet of the
sprouted bag encapsulatibn systems of the prior art. Accordingly, the capital

costs required to achieve a particular productivity level are less than either of
these approaches. '

Another advantage is that the mold compound system of the invention
provides an efficient use of the molding compound. The runners are short from
the receptacle to the cavities. The amount of mold compound left in the

package can be minimized by careful design of the plunger so that almost all



mol d chase of FIG 3, and the plunger of FIG 4, operates as follows. The
mol d' i s opened so that the top nold and top nold chase is separated from
the bottom nol d and bottom chase and the bottom nold cavity rows 35 nay be
accessed from above. Lead frame and die assenblies are placed over the
bottom nol d chases 31 such that a single |leadframe and die wwth its bond
wires is centered over each cavity 37.28A liquid nold conpound insert 11 is
pl aced in each receptacle 43 in the bottom nold. These placenents are

preferably penhe'cBRibodndas t?éﬁé?@ﬁfeh%r;g&%gxga%lgs@ PEERARCHATHS FluitfersS RIOWN

in the prior art, but alternative erformed manual ly. After the

bot t om nol d arhesmt ofispruoadedlasmdeft ia the dungersoispfamlespdbiangessingle pot
place in the bottom ol d kecept acl the | d_is, closed and t.he top.mld
chases are §F6ﬁ f’f’{’liltaom&%ﬁf’g@tw%ﬁtteﬁb§ ﬁgai’e ] °%’H8°B’P§ %@%t‘grﬁ?%}lgén%nd
the nol d corfpemndl npaleipde pot ndudtil y\mg@rr?w@ﬁ.s 59 in the top nold cavity bars
55 are now positioned so that the inside ends of these runners are over the

top edges of the nold conpound packages. Wen the nmold is closed, the seal

ol axes the seal ¢ Prébeltab R nRRE EAHBGMAE ikort b Rle i¥ehiBn Evides

after the nofhe flexibilityed injestios hesldihg)ehbtis bsing a variety of mold compounds,
with the tight process control and economic advantages of the pellet transfer
molding systems of the prior art. Further, thé use of the release film enables
use of molding compound materials previously unavailable, that is adhesive
and abrasive compounds that would damage or hinder the operation of a
‘molding station without the release film of the invention. '

While this invention has been described with reference to illustrative
embodiments, this description is not intended to be construed in a lirhiting
sense.  Various modifications and combinations of the illustrative
embodiments, as well as other embodiments of the invention, will be apparent
to persons skilled in the art upon reference to the description. It is therefore

intended that the appended claims enconipass any such modifications or
- embodiments.



complete. If a sealing net hod other than a heat seal is used, it nust
provide a seal that opens in response to either heat, pressure, or both.
The nold is typically heated to a tenperature of 175 degrees Cel sius. The
heat seal relaxes at this tenperature. After the heat se@hisSheetdias BédeaR
the nold conpound enters the |ow viscosity state, the plu ﬂ"ﬁﬂunm

is applied. In a preferred enbodi nent p5t he plunger 61 tra
bottomnold platen and into the bottomnold receptacles 43 corrpre55| ng the
mol d COWOU%WEF neath. Alternatively, the nold conpound
could be co above, with the receptacles fornmed in the
top nold platen. In this case the insert would be | oaded with the top

plastic layer 21 down, that is adjacent the bottom nold chases Eit hS
arrangement wi| | lwor kAtmethodrfor encapsulating 1ntagsatadiarant leadeiramenand die

runners. Thgs%ghgsonp&ﬂﬂﬂsﬁ%cﬁ?eg&ebﬁ otiorrpressed by the action of the

pl unger

providing a bottom mold chase;

providing a plurality of bottom die package cavity regions within
said bottom mold chase;

providing a mold compound receptacle spaced apart from said die
package cavity regions, for receiving a mold compound insert;

providing a plurality of runners coupling said mold compound'
receptacle to each of said die cavity regions;

providing a top mold chase;

providing a plurality of top die cavity regions in saxd top mold
chase, each corresponding to a die cavity region is said bottom mold chase;

placing a plurality of leadframe and die assemblies on said bottom
mold chase such that each of said bottom die cavities receives and supports an
integrated circuit die coupled to a lead frame by bond wires;

placing a liquid mold compound insert in said mold compound
receptacle;

placing said top mold chase over said bottom mold chase such that
the top and bottom mold chases are brought into contact, the leadframe and

. die assemblies lying betwéen said top and bottom mold chases and within the

top and bottom die cavities;

inserting a plunger into said mold receptacle such that the mold
compound insert is compressed and said mold compound begins to move into
said runners; and

continuing to apply said plunger into said mold receptacle until
séid mold compound transfers into said runners and fills each of said top and

bottom mold cavities with said mold compound.

QT



R —
and as it is conpressed the mold conpound will begin to push at the edges
of the receptacle 43. As the only exits avail abl e to t hgislShetia Begyl Rt laced
.conmpound are the runners 59 in the top nold cavity bars

Wil pass through the now perneabl e heat seal at the edg :
package 11 and into the primary runners 39. The delivery runners each feed
a primary runner 39 in the bottom nol%® cavi ty bars 35. A circular coupling
area at the inner end of the primary runners 39 neets the outer end of the
delivery runners %9, &k idutho®log Glaim oL Whereikh rsaid fseep of p't'@Vlﬂhfg armokt y

runners 39. The nold conp Fnd then-enters the cavities Sgnover tugf gat es
41, and begicespqund ﬁgsmﬁe yrhher, icomarises c they stem ot peavi dauid smeld a

h | di h
cross Sect! ladhitt Ak st BAGLEIn SRR ol ding process. The

St1C package sides are-
conpressed into the slots machined into the pl unger 61 so that the

Tha et Tvery runbr satite Faarhodos ClaBh i whin dhi EES! Bt ke Bardd S,

Ater the 22‘5‘???152“‘3@99??%*@# & %ﬁﬁ%&‘%ﬁm O R e S e

conti nues aspravidingent plastic filmnthat hasl di hga*pmsahssadilmat isegl thesoming
permeable during t',he molding process such that the mold compound . exits the
plastic package through said heat seal in response to the application of said
plunger.

o 4. The method of Claim 1 wherein said step of providing a liduid

mold compound packaged in a plastic film further comprises providing a

thermoset resin.

- 5. The method of Claim 1 wherein step of providing a liquid mold
compound packaged in a plastic film further comprises a thermosetl resin

packaged in a plastic film.

6. The method of Claim 5 wherein step of providing a liquid mold
compound packaged in a plastic film further comprises providing a thermoset
resin packaged in a plastic film that is heat sealed at the edges.

7. The method of Claim 3, wherein step of providing a liquid mold
compound packaged in a plastic film further comprises providing an abrasive

material, said plastic film isolating sa1d abrasive material from said plunger
and said receptacle.

A O O L



required te—comtetethe packages. After the packages are cured, the top

mol d i s noved awa ro he, bottom nol.d. Plungers are activated to rel ease
.t he packagérhls ' s ¢ e cavities, and the sprue or flash is rel eased
fromthe run : ~conpound package 11 is now enpty, or al npbst so,
and 17 re eceptacle 43,_ and it tod is renoved. The need to

cl ean the receptacle 43 and the plung 61 is greatly reduced because the
packagi ng of the invention serves to isolate the plunger and the receptacle

fromthe nold COEPOU”‘i‘heFHSthQ)'d%H?{]ﬁmGiL é’ricf Iﬁ?&ﬁh{) ¥oﬁg?its§tg% tRé s}f!p%%@

vari able rate of conpression to achieve a tight process ntrol "paraneter
during the transfer pbtretchiipiagelersddilhmacrosé samd ¢avitiensutth thatawhensaid
which are evenly spaced and ui di stanj.fromthe source,of e nold ..
conpound, aRUERERr Poresrctr rapld:compantid intg e cREtb e sad mpkdsampenad it | o

m ni m zi ng paflated froNsaidl daQitieBy sAff Fdlbsse filig, transfer speed and transfer
pressure can be controlled by fitting an

9. The method of Claim 8, wherein said step of stretching a releasc
film further comprises stretching a release film that is a plastic film.

10. The method of Claim 8, wherein said release film is a fluoroplastic
film.

11. An apparatus for encapsulating integrated circuit devices,
comprising: o '

a plurality of top die cavities within at least one top mold chase;

at least one bottom mold chase, said top and bottom mold chases
being in contact with one another; _

a plurality of bottom die cavities within said at least one bottom
mold chase, each correspanding to one of said top die cavities;

a plurality of integrated circuit die and leadframe assemblies
positioned within said top and bottom die cavities such that each die is
centered over one of said bottom die cavities and covered by a space defined by
the corresponding one of said top die cavities; .

at least one mold receptacle containing a rectangular liquid mold
compound insert comprising liquid mold compound prepackaged in a plastic
film,;

runners coupling said at least one mold receptacle to said bottom
die cavities; and B
. at least one plunger associated with said at least one mold
receptacle for applying pressure to said mold compound insert within said

receptacle, said mold compound being pushed into said runners and eventually

A



| ndependent process controller circuit to the mol-dsystemto allow
mul t7-step, variable speed and vari abl e pressure capabili éé“Rmifd equi pnent

can be retrofitted to an existing nold press. A dh as to the
operation of the nolding process using the prepack i onpound is
-the packaging material. The requireneg#s for the p e nold
conpound have been established for an®*rntegrated circuit assenbly process
.using.industrial standard requirements for nolding conpounds and for the
resulting i A @b gkl : I ' 2 ﬁlﬁgﬁgt Architgat e
resi due or S{iﬂg{%ﬂ%ﬁe sulggt gﬁgggﬁﬁgg?ﬁecowﬁgﬁhghﬁo%ﬁg. eerr%fré
conpound’ pacgrgiand besiframe assembliezatnee tdrecapshldtedi rinesaidmoldc epipotind The
material used in the packagi ng st,not add to jonic,contanm nation of the
resul ting pa@@é’@@ﬂv‘?tq%direﬁg‘“tetﬁpﬁtﬁde&' am agh Pe BIREST- i oni ¢ cont ent

hi gher than that of the nolding conpounds in use in the integrated circuit

packaging art. The material should not nelt during the nolding process, .so
it nust have a mel2i ngTheqppasatnscofaCldinntl, whereim gaik mald Icompouoddnsette

o1 0T g LoD oL e T RSB B T b Yool S i BeEoried Bt 2
during the molding process such that the mold compound exits the plastic
package through said heat seal in response to the application of said plunger.

13. The apparatus .-of Claim 10 wherein said mold compound
comprises a thermoset resin.

14. The épparatus of Claim 10 wherein said mold compound

comprises a thermoset resin packaged in a plastic film.

15. The apparatus of Claim 14 wherein said mold compound
comprises a thermoset resin packaged in a plastic film that is heat sealed at
the edges.

16. The apparatus of Claim 14, wherein said mold compound
comprises an epoxy material.

17.  The apparatus of Claim 14, wherein said liquid mold compound
comprises an abrasive material.

18. An apparatus for encapsulating an integrated circuit die and
leadframe in a mold compound, comprising: |
a top mold chase; _
a plurality of top- die cavities within said at Ieast one top mold

chase;

___'__/______——————/‘_‘—.
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Al so, the packagtng—atertal nust only allow the nol ding conpound to exit
t he ‘package at _sel ect dB o_iRe l&gﬁdj acent to the runners, and it nust not

-open prenat u'reIT?'s f eat phase of the nolding operation. So the
edge seal s nust “u m mt nol di ng conpound prenmaturely. However,
once the edge se ble the nold conmpound nust flow out of the
package with a mninum of resistance2% flow. The nmaterial nust not tear in
nor mal handl i ng or shipping, but nust have the capacity to stretch into the
runners when conpr essgaogidnh Mol Ghade) ?Aia&ogqueséuaﬁa #R34 chRsdt BhAyan The

mat eri al nust be capable of vacuum sealing and of naintaining the vacuum
during st oremdactwitioone amathemmuat eri al s may exi st that coul d neet these

requirenents, it is now,kn that, certain.plasti,c fil, et t
requirements |isted aﬁ&}‘é’.'aqw&;{h‘%mm Fifﬁsc%‘{]?’ﬁs éi'é‘%‘ﬂo%aégﬁ’é’gﬁm? H“?qu%‘ase’
storage, fregga B&réﬁﬁbdﬂiﬂg%%ﬁie%,sa?d%[ﬁﬂé t&Htiggl y well suited to this

application. The nmelting point, strengt vacuum capabi |l ity and noi sture
and air barrier requiFlpase dilmopositioned! averoapidutep pack hottor die cavitieret by

such films. vc;m'ﬂnf Eéi'ﬁstgﬁeaﬂfw&%i%glfr}:ﬁases, respectfully, for protecting the °
' surfaces of said top and bottom mold chases from mold compound,;

a plurality of integfated circuit die and leadframe assemblies
positioned within said top and bottom die cavities such that each die is
centered over one of said bottom die cavities and covered by a space defined by
the corresponding one of said top die cavities;

at least one mold receptacle containing a rectangular liquid mold
compound insert comprising liquid mold compound prepackaged in a plastic "
film; .

runners coupling said at least one mold receptacle to said bottom
die cavities; : _

' gates associated with each one of said bottom die cavities and

positioned between said bottom die cavities and said runner; and

at least one plunger associated with said at least one mold
receptacle for applying pressure to said mold compound insert within said
receptacle, said mold compound being pushed into said runners and eventually
filling said die cavities with mold compound such that said integrated circuits
die and leadframe assemblies are encapsulated in said mold compound

responsive to pressure applied by said at least one plunger.

19. The apparatus of Claim 18, and further comprising:
vacuum ports in said top and bottom die cavities for providing a

vacuum to partially stretch said release film into said top and bottom die
cavities. '

I
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easy to purchase and use in a production environnment. Ote preferred—fitmts
[err] polyester film such as for exanple [err] 40 XM 963-. | yest er
filmfor packagi ng avail able from DuPont, DuPont de Nenoﬁl?ls ot ot ee E? laced
Geneva, Switzerland; or DuPont (U K) Ltd, Mayl ands Avenueiill ""1 |L
Henpst ead, Engl and. Another preferred filmis ICl polyest iimar
films are commercially available from3® variety of vendors. Once the
appropriate material is selected, the filmnust be applied to the nold
conpound to creat @0 he Thecapmaayupof Chaas 19D WheFQRNRA LelddSE Him &S s08. and
FI G 6b show tﬁﬁ f'rpist.sf.ﬁﬁ in the process of making the prepac ageﬂnFﬁqui d
nol d corrpoun(? Yty a%y MG 6a is a cross section and includes the

| oadi ng block 89. FIG 6b is a three dinensional view shown w thout the

| oadi ng block 89. In FIG 6a and 6b, dispenser 81 provides a 19 stream

of liquid resin oRlepohesmpparatusb2€luim 20, Whbsdin! said rEleaSaHEL @otméﬂgésrlg'
Sl eeve 17 'sasﬂ&%biﬁpﬁﬁ%?%&gﬂ%&%hsg during the filling process. The

ylene film.
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~ di spenser may be a hopper, tube, vat or other supply source. The nolding
conpound used can be any useful conpound in liquid form including resins,
epoxi es, abrasives, plastics, or other encapsulants as alternatives. Sleeve
17 is a plastic filn1naterial, preferably of a polyester plastic film In
operation dispenser 81 provides a streamof liquid nolding compound at one
end of the sleeve 19 and is aned towdtds the other end of sleeve 19 at a

predeterm nqﬂa ih; e Bﬂ?b REREYERCAPSGLAT 16N 2
pr edet er m ne %qn‘%ﬁ:n %i)' go Eﬁ& rok € corr%oundi\needed S
determ ned by the rmld de5|gn the n aV|t|es to be supplied by the

nol d conpound packages, and the type of package bei ng produced. The size of
the sleeve 17 is {hen d termned, so,as to hqld the required amunt of
conmpound. The rml‘sl @WW*@G@“@D gmggépén?g%'p&%éjmrg\ggﬁ%ﬁ?d
other arran Q@H&ﬁ'ﬁ&xe"‘é%s'exﬂ’ﬂﬂil Iﬁaxﬂé‘llgﬁlcpﬂmf&%gmgaﬁné h Q’Pﬁréﬂackagedp 1R kRagd:

plastic package 11 w so change as nee to f the no desi gn used
in a particuloapoypy insart bhis placed inid rectangular remmgﬂ&mep bottem mpld

i spensed. PR pind BedeptatB o B oot in lfrad of giF cvEGRRTLBE. | °

Seal i ng bl ockenridrs BR .MHfﬂaQ@@@tﬁﬁeﬁssembhe.s containing leadframes, integrated
circuit dies, and bond wires coupling the leadframes and dies are placed over
the bottom mold chase 31 such that the integrated circuit dies are each
centered over a bottom mold die cavity 35. A top mold chase 53 is piaced over
the bottom mold chase 31 and the mold compound package 11. The tdp mold
chase 53 has die cavities 57 corresponding to those in the bottom mold
chase 31. The prepackaged liquid mold compound is packaged in a plastic film
which has heat sealed edges 15. The mold compound is forced through the
heat seals 15 during the molding process by the pressure applied by a
rectangular plunger 61. The plunger is applied using variable speed and
pressure to control the rate the mold compound fills the cavities in the top and
bottom mold chases, thereby avoidi_ng voids in the completed packages and

minimizing wire sweep of the bond wires of the integrated circuit assemblies.




the mol d conpound 13 and the sleeve 17, and positioned at a point just
oytside the cavity within | oading block 89. A seal is now forned between

t he second piece of plastic filmmaterial 87 and the sleeve 17. Preferably
this seal is formed by applying heat fromthe sealing bl ocks 85.

Al ternatives include using adhesives, ultrasonic sealing, and pressure
sealing the two pieces of plastic filmtogether. 20 FIG 8 illustrates a
top view of the final step in making thé/grepackaged nol d conpound i nsert
11. After the seal is formed in FIG 7, a cutting device is used to nake
the top 21 of insert 11. Cuts are made outside the sealing blocks so that
the top 21 forns alip that is wder than the sleeve 17. Top 21 is then
used to support the nold conpound 11 in the nold receptacle during nolding.
The width of top 21 is therefore a function of the particular nold chase
design in use for a particul ar packagi ng application. The use of the nold
conpound insert package 11 allows & varigty of

a
N\
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FIG, 1



| i quid conpounds to be used in nolding, including the resin and epoxy
materials of the prior art. Additionally, the use of the package allows the
use of other materials, such as adhesives and abrasives not available in
the pellet nolding systens of the prior art. Sone desirabl e conpounds nay
have poor nold rel ease characteristics, or may be extrenely abrasive. FIG
9 depicts the use of a nold rel ease fil ith the prepackaged |iquid .
nol di ng conmpound of the invention to address these probl . InFHG 9, a
cross sectional view of the nolding process using the pféggckaged liquid
nol d compound insert with-relegy® filns is shown. Again, top nold cavity 57
and bottomnold cavity 37 formapackage cavity surrounding die 73, die pad
75, lead frame 71. Plunger 61 an Lp 63 a "Yeceptacle. Mld
conpound insert 11 is shown supp?;Ehg l'i qui Y ndito runner 39. -
Top release film91 and bottom rel®ase fi 2 A p n the nold
conpound and the nold cavity ;ﬁgfaces. d dwnpound in

use i s one which should not c
wi || abrade .t hese surfaces ‘or
In either case; the nold surfaces
Accordingly, a top release filmis

erties.
ound.

T P4
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across the top nold chase 'cavities 57. A corresponding bottomrel ease film
IS 21 stretched across the bottom nold chase cavities 37. The die and

| eadf rame assenblies are placed over the bottomnold release film The nold
conpound insert 11 is placed in the receptacle. The top and bottom nol ds
are closed together to formthe cavity as shown in FIG 9. The nold pl unger
is operated to press the mold conpound 4 gough the seals of package 11 and
into the runners. The nol d conpound entéfsS the cavity formed by top cavity
57 and bottomcavity 37 and stretches the nold release filmto the shape of
the cavity so forned. The package cures wapped with the nold release film
After curing, the nold is opened and the packaged die and nold release film
are renoved. The nold is conpletely clean gqQd_i nmediately ready for the
next nol ding step. The nold rel ease fil msa N

that has the ability to stretch and whi clpyRes

t he operating '

FIG. 3



tenperature of the nold. The nold typically will have an operating
tenperature of around 175 degrees Celsius. It is desirable that the nold
rel ease filmhave a nelting point of greater than 200 degrees Cel sius. The.
nold rel ease fil mshould also be able to stretch. The heat of the nold wll
assist in this regard for sonme materials, but the material should not tear.
before or during the nolding process. T egefore the material shoul d be

el astic and strong, even when stretching.!”“Again, plastic filns are

avail abl e that neet this requirenent. The filmshould be thin, typically

| ess than 100 mcrons in thickness. If the packages being nolded are thin
packages, this thickness should be reduced. The film should not contam nate
the nold or the package and shoul d.have a | ower ionic concentration than
that required for the nold conpound. ©One film that is particularly well
suited to these requirements is an ETFE film a fluoroplastic film
consisting of tetrafl uoroethylene and ethylene. This filmis available, for
exanple, from 22 '

ol

FIG. 4



Hoechst Akti engesell schaft, Marketing Hostaflon, Frankfurt, Germany, and is
| abel ed [err] ET 6235 J and [err] ET 6210 J. O her suitable ETFE filns are
commercially available froma variety of vendors. In order to properly
position the films in the cavities such that the gates remain open during

t he nol ding operation, the filmmay be stretched into the cavities using a
vacuum The vacuum additionally insures tﬁat the release filmis positioned
uniformy across the nold cavities suchXfat the packages are forned in a
uni formway. An advantage of the prepackaged plastic liquid nold system of
the invention is that is provides balanced fill capability. It can be seen
that each primary runner and delivery runner is the sanme |ength. Al so,
because the cavities are all equidistant fromthe source of nold conpound,
receptacle, the problens of nonuniforn1fih1€§nd W re sweep associated with
the single pot nold systens of the prigr/art are elimnated using the
nol di ng system of the The/éggfgn al | ows) bal anced cavity filling
to be acht eved. Furthe G ] is Rggpackaged in a

pl astic encapsul ati ¢ %:, ‘he plungers’ and to sonme extent
t he delivery runEFH' pahe abraiLyégﬁ%Id coppourfd, so that
t he - — - .

7/
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wear rate is greatly reduced. This results in longer nold life and r-educed
repair and repl acenent costs over the life of the nold surfaces, thus

|l owering the unit cost. It can further be seen that as another advantage of
the use of the invention, the nold receptacle takes a small anount of area
conpared to the large single pot and primary runners of the single pot
transfer nolds of the prior art. This is ?9 advantage in that additional
space is available for cavities 23 an% addi tional units may be nol ded
during each run. The density for the systemis inproved over the prior art.

The nol d design and nold conpound 1s also cQ tible with existing
soJUmﬂ;;Lhégngpackaged mol di ng
t

aut ol oadi ng systens for transfer
systemmay be retrofitted into an aut ormat e ransfer nold assenbly
ign and nold design results in a

line for a reasonable cost. The p
need for two to four plungers per chis cqg?gfr to build




and maintain than the nmultiple plungers needed for a mni-pellet nultiple
plunger system Further advantages are that the nold conpound packages are
reasonabl e in cost and nay be produced in volunme for a | ower price per
kilogramthan the mini-pellets required by the prior art or the multiple
packets required by the sprouted bag encapsul ation system It is believed
that as the volune increases the prepackpgpd nold conpound inserts of the
invention may be produced at a price simlar to the pellets of the single
pot nol ding systens of the prior art. Because the throughput rate of the
prepackaged insert nold systemis high, the nunber of stations required for
a particular throughput rate is |lower than the nultiple plunger stations
used with either the mni-pellet of the sprouted bag encapsul ati on systens
of the prior art. Accordingly, the capital costs required to achieve a
particul ar productivity level are less than either of these approaches.
Anot her advantage is that the nold conpound system of the invention.

provi des an efficient use of the nolding conpound: The runners are short
fromthe receptacle to the cavities. The ampunt of nold conmpound left in

t he




package can be mnim zed by careful design of the -plunger so that al nost
al.l 24 of the conpound is transferred fromthe plastic package to the
runners. The amount of sprue or flash left in the runners is far |l ess than
a single pot transfer nold and sonmewhat |ess than the nold conmpound waste
resulting froma multiple pot nultiplunger system The prepackaged |iquid
nol d conpound insert of the invention Prgvides the flexibility of injection
nol ding, that is using a variety of no é conmpounds, with the tight process
control and econom c advantages of the pellet transfer nolding systens of
the prior art. Further, the use of the release filmenables use of nolding
conpound materials previously unavailable, that is adhesive and abrasive
conpounds that woul d danage or hinder the operation of a nolding station

w thout the release filmof the invention. Wile this invention has been
described with reference to illustrative enbodi nents, this description is
not intended to be construed in a limting

E Os
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senses Various nodifications and conbinations of the illustrative

erbodi nents, as well as other enbodi nents of the invention, wll be
apparent to persons skilled in the art upon reference to the description.

It is therefore intended that the appended cl ai ns enconpass any such

nodi fications or enbodi nents. 25 1. A nethod for encapsul ating
integrated circuit lead frane and di e agggnblies, conprising the steps of:
providing a bottom nold chase; providing a plurality of bottom di e package
cavity regions within said bottomnold chase; providing a nold conpound
receptacl e spaced apart from said die package cavity regions, for receiving
a nold conpound insert; providing a plurality of runners coupling said nold

e 9



—»fonKT‘TTT?EEEEEE]e to each of said d|e cavity regions; prOV|d|noq”74 i
dk%% y of top die cavity regions in said top
h cordHEEpdtSi BEEN b a die cavity remAﬁ pettomnnld
m a pl uRBRUACEDOf | epdfranme and die asgemalies 3’ '%ﬁ SHEEFSt onyG

t har—eachot—sard bottom di e cavijt gepyr ecer Vs 3dd..s tppasdys .
an |ntegrated circuit die coupled to &2 ead fran@ Eypﬁ nd’ w r 8s;- *pﬁaﬂﬂﬂgﬁﬁ.”
|l iquid nold conmpound insert in said nold conmpoun Fegsh "%aehe'*p]aclng 5 bg o
top nold chase over sald bottom nol d chase such {hat %hé”top‘aﬁd‘bonb%g@qi """
mol d chases®@ss LY #=2ont act,. the | eadfr and die assenblies = 77
| yi ng between said top and bottom nold chases an ?H|G$TRECEgpranqmp?tton1
die cavities; inserting a plunger into said nold receptacleée
nmol d corrpound i ntert Aiwetbopr €ésgedrmapaiating dintegrated circuit

lead frame and die assemblies, comprising the steps of:

providing a bottom mold chase;

providing a plurality of bottom die package
cavity regions within said bottom mold chase;

providing a mold compound receptacle spaced
apart from said die package cavity regions, for
receiving a mold compound insert;

proﬁiding a plurality of runners coupling said
mold compound receptacle to each of said die cavity
regions;

providing a top mold chase;

providing a plurality of top die cavity
regions in said top mold chase, each corresponding to a
die cavity region is said bottom mold chase;

placing a plurality of leadframe and die
assemblies on said bottom mold chase such that each of
said bottom die cavities receives and supports an
integrated circuit die coupled to a lead frame by bond
wires;

placing a liquid mold compound insert in said
mold compound receptacle;

placing said top mold chase over said bottom
mold chase such that the top and bottom mold chases are
brought into dontact, the leadframe and die assemblies
lying between said top and bottom mold chases and within
the top and bottom die cavities;
, inserting a plunger into said mold receptacle
such that the mold compound insert is compressed and
said mold compound begins to move into said runners;

continuing to apply said plunger into said
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conpound begiBE_EQTSEXE_LDLQ_iaLd_runners continuing to apply said plunger
“into said nD receptacle until said nold gefpo into

sai d runners an lgg}{el,t?ﬁaea&hkqiac@al d top and bottcnﬁl’ﬁ%lsditég\}?]\ th said
mol d compound; p of providing a nold cBEPAGED i nseft
further conprise rOV|d| a l'i quid mord conpound which is
packaged in a pl & erein s step of providing a liquid nold

conmpound packaged in a plastlc filmfurther conprises the step of providing
a plastic filmthat has a heat seal, said heat seal becon1ng per meabl e
during t hempdrdimeseRtaeke wakhl t aidt meldorempomnsidanaiers hnbdast i c

package thLayoh Rl NPainger 110 L53A0BEC shd! RO 3dh Hotd!

cavities with said mold compound;

wherein said step of providing a mold compound
insert further comprises the step of providing a liquid
mold compound which is packaged in a plastic film;
| wherein said step of providing a liquid mold
compound packaged in a plastic film further comprises
the step of providing a plastic film that has a heat
seal, said heat, said heat seal becoming permeable
during the molding procéss such that the mold compound
exits the plastic package through said heat seal in
response to the application of said plunger.

further comprising the steps of:

stretching a release film across said cavities
such that when said plunger forces said mold compound
into said mold compound into said cavities said mold
compound is isolated from said cavities by said release
film.

2. The method of Claim 1 wherein said step of
providing a liquid mold compound packaged in a plastic
film further comprises providing a thermoset resin.

3. The method of Claim 1 wherein step of
providing a liquid mold compound packaged in a plastié
film further comprises a thermoset resin packaged in a
plastic f£ilm.

4. The method of Claim 3 wherein step of
providing a liquid mold compound packaged in a plastic
film further comprises providing a thermoset resin
packaged in a plastic £ilm that is heat sealed at the
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~plunger; and further—eenpristng—the steps of: stretching a release film

across said cavities such that when said plunger forces_said nold conpound

into said cavitThsh ound is isolated flripins SSHERT GAS BEEE | by
said rel ease fil | hod of Caim1l wherji n SahEPLﬁfﬁB of
providing a |iqui d packabg7ed in a plastt ) ‘
conprises providing a thernoset resin”‘3. The -nethod of Claim1 wherein
step of providing a liquid nold conpound packaged in a plastic filmfurther

conprises a _thernoset resin packaged in a plastic film 4. -The nethod of
Claim3 wheAge§ said plastic filmis heat sealed at the edges. 27

5. The method of Claim 1, wherein step of
providing a liquid mold compound packaged in a plastic
film further comprises providing an abrasive material,
said plastic film isolating said abrasive from said

plunger and said receptacle.

6. The method of Claim 1, wherein said step of
stretching a release film further comprises stretching

a release film that is a plastic film.

7. The method of Claim 1, wherein said release

film is a flouroplastic film.

8. An apparatus for encapsulé.ting integrated
circuit devices, comprising: .

a plurality of top die cavities within at
least on top mold chase;

at least one bottom mold chase, said top and
bottom mold chases being in contact with one anoi:her;

a plurality of bottom die cavities within said
at least one bottom mold chase, each corresponding to
one of said top die cavities;

| release film positioned over said top and
bottom die cavities within said top and bottom mold
chases, respectfully, for protecting the ‘surfaces of
said top and bottom mold chases from mold compound;

a plurality of integrated circuit die and
leadframe assemblies positioned within said top and
bottom die cavities such that each die is centered over

one of said bottom die cavities and covered by a space

This is the iépiacemem ;’h-set
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5. The nethod of Claim1l1, wherein step of providing a liquid nold
- conpound packaged in a plastic filmfurther conprises +ch Siv
material, said plfskhde: Has BeniRsgMcad i Ng sai d abrasive f *‘Eﬁ\ssﬁﬁﬁ pHad JRENGnd
said receptacle. 6 of daim1l, wherein faid SRERLAGED
stretching a rel eglsmmm'ﬂt r conprises stretching a refrease f11mthat
Is a plastic film "7 od of aiml, wherein said release filmis

a flouroplastic film 8. An apparatus for encapsulating integrated
circuit devices, conprising: a plurality of top die cavities within at

| east on t8pfADed cR¥sethgt rexiesRABRT o PEhAAid shept gpiand
bottonlnnlgagggg%%;being in contact wwth one another; a plurality of bottom
die cavities within said at |east one bottom nold chase, each correspondi ng
to one of said top at least one mold receptacle containing a

e

rectangular 1liquid mold compound insert comprising
liquid mold compound prepackaged in a plastic fiim;

runners coupling said at least one mold
receptacle to said bottom die cavities; and

at least one plunger associated with said at
least one mold receptacle for applying pressure to said
mold compound insert within said receptacle, said mold
compound being pushed into said runners and eventually
filling said die cavities with mold compound such that
said integrated circuits die and leadframe assemblies
are encapsulated in said mold compound responsive to
pressure applied by said at least one plunger;

wherein said mold compound insert is packaged
in a plastic film that has a heat seal which becomes
permeable during the molding process such that the mold
compound exits the plastic package through said heat
seal in response to the application of said plunger.

wherein said mold compound comprises a
thermoset resin packaged in a plastic f£ilm that is heat
sealed at the edges.

9. The apparatus of Claim 1 wherein said wmold

compound comprises a thermoset resin.
10. The apparatus of Claim 1 wherein said mold
compound comprises a thermoset resin packaged in a

plastic film.

11. The apparatus of Claim 10, wherein said mold
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die cavities; releasefilmupositioned over said top _and bottomdie cavities

within said top and bottom nold chases, resp"qg%u LyeT HA gtiecting
the surfaces of sals HagWeeipReptacah nol d chases fr m‘r?DF F Su‘ﬂ%; a
plurality of integr ﬂ 'ﬂml MLe and | eadfrane Lﬂ%ﬂ%@ idned

within said top and ities such that each die is centered over
one of said bottomdie cavities and cAfer ed by a space defined by the =~ 28
correspondi ng one of said top die cavleles; at |east one nold receptacle
containing a rectangular |iquid nold conpound insert conprising liquid nold
conpound pFEFRENAEGe FAWPLLgRH AN cEPPKI MALRKAAd .coupl i ng said at | east one
nol d receptacle to

12. The apparatus of Claim 10, wherein said liquid

mold compound comprises an abrasive material.

13. An apparatus for encapsulating an integrated
circuit die and leadframe in a mold compound,
comprising:

a top mold chase;

a plurality of top die cavities within said at
least one top mold chase;

a bottom mold chase, said top and bottom mold
chases being in contact with one another;

a plurality of bottom die cavities within said
bottom mold chase, each corresponding to one of said top
die cavities;

release film positioned over said top and
bottom die cavities within said top and bottom mold
chases, respecfully, for protecting the surfaces of said
top and bottom mold chases from mold compound;

a plurality of integrated circuit die and
leadframe assemblies positioned within said top and
bottom die cavities such that each die is centered over
one of said bottom die cavities and covered by a space
defined by the corresponding one of said top die
cavities;

at least one mold receptacle containing a
rectangular liquid wmold compound insert comprising
liquid mold compound prepackaged in a plastic film;

runners coupling said at least one mold
receptacle to said bottom die cavities;

gates associated with each one of said bottom

die cavities and positioned between said bottom die

A R
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said bottomdie cavities; at |east one plunger associated with said at
" |l east one nold receptacle for applying pressure to said nold conpound
insert within said receptacle, said nold conmpound bei ng pushed into said
runners and eventually filling said die cavities with nold conmpound such
that said integrated circuits die and Qadfrane assenbl i es are encapsul at ed
I n said nold conpound responsive to pressure applied by said at |east one
plunger; wherein said nold conpound insert is packaged in a plastic film
t hat has a heat seal ich gecones erne bl e during the nol ding process
such that ($RHHIEF FRPoifdde ‘istic package through sai d heat

seal in response to tfie P@QétcéhkaO'lehéé’fdaﬁééaﬂﬁtedammeééi& sgi d nmold
conmpound conprises a thernoset resin packaged in a plastic filmthat is

heat seal ed.€ASt Henedyeld DeceptRels FHmaPRPINING PFe8SuRActei B24& d nol d
compound CQEF 4 SESmBBURRCKALEE W hin said receptacle, said mold

compound being pushed into said runners and eventually
filing said die cavities with mold compound such that
said integrated circuits die and leadframe assemblies
are encapsulated in said mold compound responsive to

pressure applied by said at least one plunger.

14. The apparatus of Claim 13, and further
comprising:

vacuum ports in said top and bottom die

cavites for providing a vacuum to partially stretch said

release film into said top and bottom die cavities.

15. The apparatus of Claim 14, wherein said

release film comprises a flouroplastic film.

16. The apparatus of Claim 15, wherein said
release film comprises a flouroplastic film of
tetraflourocethylene f£ilm.
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10. The apparatus of Claim38, wherein said Ilquid nﬁEﬂ,mEmog rsgﬁ
an ab aS| ve-material . 29 11. An appar at us fFrEeﬁmaﬁ}&wi@m

gl circuit die and leadfrane in a nmold c

_ 5. a plurality of top die cavities with "_*
nmol d chasg; a bottom nol d chase, said t¥p and b ti‘@m'@m(d chr‘i\ses bei ng i"rf1 -----
contact w'b@. one another; a plurality of bottomidie cavities Wthin s xeged ...

. bottom npl ¢ . _each correspondl ng to one of {sai (1; e caV|t|e[s

i NEEARO T " Lt b saj d

an,

il east ong

el ease f IAAWEDV S :sai d top and botto
top —amd’” "_ﬁ%{tom mol d chases,
1. A method for encapsulating integrated circuit lead

frame and die assemblies, comprising the steps of:
providing a bottom mold chase;
providing a plurality of bottom die package cavity
regions within said bottom mold chase;
providing a mold compound redepfacle spaced apart from
said die package cavity regions, for receiving a mold
compound insert; '
providing a plurality of runners coupling said mold
compound receptacle to each of said die cavity regions;
providing a.top_mold chase;
providing a plurality of top die cavity regions in said
top mold chase, each corresponding to a die cavity
region in said bottom mold chase;
placing_a plurality of leadframe and die assemblies on
said bottom mold chase such that each of said bottom die
cavities receives and supports an integrated circuit die
coupled to a lead frame by bond wires;
placing a liquid mold compound insert in said mold
compound receptacle;
placing said top mold chase over said bottom mold chase
such that the top and bottom mold chases are brought into
contact, the leadframe and die assemblies lying between séid
top and bottom mold chases and within the top and bottom die
cavities; 3
inserting a plunger into said mold receptacle such that
the mold compound insert is compressed  and séid mold

compound begins to move into said runners;

continuing to apply said plunger into said
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respecfully, for protecting the surfaces of said top and bottom nold chases
fromnmsld conpound; a plurality of integrated circuit die and | eadfrane
assenblies positioned within said top and bottomdi e cavities such that
each die is centered over one of said bottomdie cavities and covered by a
space defined by the corresponding one of said top die cavities; at |east
one nold receptacle containing a rectaE%ylar liquid nmold conmpound i nsert
conprising liquid nmold conpound prepacKaged in a plastic film runners
coupling said at least one nold receptacle to said bottomdie cavities;
gates associated with each one of said bottomdie cavities and positioned
bet ween salglgoresartrele MatikSaid modidicomprund bransfersobetel smidr

T o et Stk LSaSa oI Sy A0k ot A ML <

with said mold compound;

wherein said step of providing a mold compound insert
further comprises the step of providing a liquid mold
compound which is packaged in a plastic film;

wherein said step of providing a liquid mold
compound packaged in a plastic film further comprises. the
step of providing a plastic film that has a heat seal; said
heat seal becoming permeable during the molding process such
that the mold compound exits the plastic package through
éaid heat seal in response to the application of said
plunger; and

further comprising the steps of:

stretching a release fiim across said cavities such
that when said plunger forces safa mold compound into said
cavities said mold compound is isolated from said cavities

by said release film.

2. ' The method of Claim 1 wherein said step of providing a
ligquid mold compound packaged in a plastic film further

comprises providing a thermoset resin.

3. The method of Claim 1 wherein step of providing a
ligquid mold compound packaged in a plastic film further

comprises a thermoset resin packaged in a plastic film.

4. The method of Claim 3 wherein said plastic film is heat

sealed at the edges.
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pushed into said runners and eventually filing said die 30 cavities with
nol d conpound such that said integrated circuit die and | eadfrane
assenblies are encapsulated in said nold conpound responsive to pressure
applied by said at | east one plunger; and wherein said nold conpound insert
i s packaged in a plastic filmthat has a heat seal which becones perneable
during the nolding process such that the nold conpound exits the plastic
package through said heat seal in respé%@e to the application of said

pl unger. 12. The apparatus of Caim 11, and further conprising: vacuum
ports in said to% and bottomdie cavites for providing a vacuumto
partially 8tret¥Resdiethad eafe Gliaim | hi owbarginomtand ©bt powvdidingavati es.

liquid mold compound packaged in a plastic film further
comprises providing an abrasive material, said plastic film
isolating said abrasive  from said plunger and said

receptacle.

6. The method of Claim 1, wherein said step of stretching
a release film further comprises stretching a release film

that is a plastic £ilm.

7. The method of Claim 1, wherein said release film is a

flouroplastic £ilm.

8. An apparatus for encapsulating integrated circuit
devices, comprising:

a plurality of top die caviﬁies within at least on top
mold chase;

atlleast one bottom mold chase, said top and bottom
mold chases being in contact with one another;

a plurality of bottom die cavities within said-at least
one bottom mold chase, each corresponding to one of said top
die cavities;

release film positioned over said top and bottom die
cavities within said top and bottom mold chases,
respectfully, for protecting the surfaces of said top and
bottom mold chases from mold compound ; .

a plurality of integrated circuit die and leadframe
assemblies positioned within said top and bottom die
cavities such that each die is centered over one of said

bottom die cavities and covered by a space defined by the
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13. The apparatus of Claim 12, wherein said release fil m conprises a
flouroplastic film 14. The apparatus of Caim 13, wherein said release
filmconprises a flouroplastic filmof tetrafl ouroethylene film

28

corresponding one df said top die cavleles; '

at least one mold receptacle containing a rectangular
liquid mold compound insert comprising liquid mold compound
prepackaged in a plastic film; . o

runners coupling said at least one mold receptacle to
said bottom die cavities;

at least one plunger associated with said at least one .
mold receptacle for applying pressure to said mold compound
insert within said receptacle, said mold compound being
pushed into said runners and eventually filling said die
cavities with mold compound such that said integrated
circuits die and leadframe assemblies are encapsulated in
said mold compound responsive to pressure applied by said at
least one plunger;

wherein said mold compound insert is packaged in a
plastic film that has a heat segi which becomes permeable
during the molding process such that the mold compound exits
the plastic package through said heat seal in response to
the application of said plunger; and

wherein said mold compound comprises a thermoset resin

packaged in a plastic film that is heat sealed at the edges.

9. The apparatus of Claim 8, wherein said mold compound

comprises an epoxy material.

10. The apparatus of Claim 8, wherein said liquid mold

compound comprises an abrasive material.
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11. An apparatus for encapsulating an integrated circuit
die and leadframe in a mold compound, comprlslng:

a top mold chase;

a plurality of top die cavities within said at least
one top mold chase;

a bottom mold chase, said top and bottom mold chases
being in contact with one another;

a plurality of bottom die cavities within said bottom
mold chase, each corresponding to one of said top die
cavities;

release film positioned over said top and bottom die
cavities within said top and bottom mold chases,
respecfully, for protecting the surfaces of said top and
bottom mold chases from mold compound;

a plurality of integrated circuit die and leadframe
assemblies positioned within said top and bottom die
cavities such that each die is centered over one of said
bottom die cavities and covered by a space defined by the
corresponding one of said top die cavities;

at least one mold receptacle containing a rectangular
liquid mold compound insert comprising liquid mold compound
prepackaged in a plastic £ilm;

runners coupling said at least one mold reéeptacle to
said bottom die cavities;

gates associated with each one of said bottom die
cavities and positioned between said bottom die cavities and
said runner;

at least one plunger associated with said at least one
mold receptacle for applying pressure to said mold compound
insert within said receptacle, said mold compound being

pushed intQ said runners and eventually filing said die
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cavities with mold compound such that said integrated
circuit: die and leadframe assemblies are eﬁcapsulated in
said mold compound responsive to pressure applied by said at
least one plunger; and

wherein said mold compound insert is packaged in a
plastic film that has a heat seal which becomes permeable
during the molding process.such that the mold compound exits
the plastic package through said heat seal in response to

the application of said plunger.

12. The apparatus of Claim 11, and further comprising:
vacuum ports in said top and bottom die cavites for
providing a vacuum to partially stretch said release film

into said top and bottom die cavities.

L]
13. The apparatus of Claim 12, wherein said release film

comprises a flouroplastic film.

14. The apparatus of Claim 13, wherein said release film

comprises a flouroplastic film of tetraflouroethylene film.
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