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The invention relates to the molding of electronic devices, and in particular to a
transfer molding system for molding electronic devices.

Backaround and Prior Art

Conventionally, transfer molding is employed for encapsulating electronic
devices wherein molding compound is introduced as a solid pellet into a mold
supply pot of a molding system and melted with the application of heat and
pressure to a liquid state. The liquefied molding compound is then forced by a
plunger into runners connected between the plunger and molding cavities to
enter into molding cavities via narrow gates.

In modern packaging technology, semiconductor chips or dice are becoming
increasingly thinner. The separation distances between wires connected to the
semiconductor dice are also becoming smaller. Moreover, more complicated
structures such as stacked dice have been developed. In these cases, if the
height of the molding cavity is low and close to a die surface, such that transfer
pressure is increased, a high molding compound injection speed resulting from
conventional transfer molding will damage the dice or wires, The narrow gap
increases resistance to the flow of the molding compound such that voids may
arise in the resulting molded package. The problems encountered in fransfer
molding is especially evident when the gap between the top surface of a die and
a top molding surface is reduced to less than 0.1mm. Furthermore, a wider
molding cavity to mold larger dice would make it more difficuit for molding
compound to perfectly fill the moiding cavity. In such cases, the further the
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pressure is increased, a high nolding conpound injection speed
resulting from25 conventional transfer nolding will danage the dice
or wires. The narrow gap increases resistance to the flow of the
nol di ng conmpound such that voids nay arise in the resulting nol ded
package. The probl ens encountered in transfer nolding is especially
evi dent when the gap between the top éﬁrface of a die and a top

nol ding surface is reduced to | ess tham 0. 1mm Furthernore, a w der
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15 Using compression molding, since molding compound in the form of liquid or
paste resin is supplied individually onto each device which is encapsulated,
complete filling up of the narrow gap between the dice and the molding cavity
can be achieved without the above problems associated with transfer molding.
Nevertheless, transfer molding remains a very popular molding method, since it
20 is a cheap and efficient way to distribute molding compound from a single solid
pellet to multiple molding cavities. 1n compression molding, liquid or paste resin
has to be individually delivered to the multiple cavities. It would therefore be
desirable to provide an improved transfer molding technique to achieve the
respective benefits of transfer molding and compression molding in the same
25 system.

Summary of the Invention

It is thus an object of the invention to seek to provide a transfer molding system

30 thatis capable of molding large electronic packages or electronic packages with



20 is a cheap and efficient way to distribute nol ding conpound from a
single solid pellet to nmultiple nolding cavities. In conpression

nol ding, liquid or paste resin has to be individually delivered to
the nultiple cavities. It would therefore be desirable to provide an
i nproved transfer nolding technique to achieve the respective
benefits of transfer nol ding and conpr§55|on nmol ding in the same 25
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receiving molding compound; a molding cavity comprising a movable surface for
locating the electronic device, the electronic device being clamped to the molding
cavity for molding; a runner fluidly connecting the molding cavity to the mold
supply pot, the runner being operative to distribute molding compound

25 discharged from the mold supply pot into the molding cavity to fill the molding
cavity with molding compound; wherein, after the molding cavity is filled with
molding compound, the movable surface comprised in the molding cavity is
operative to move between a first position where it forms a first gap with the
electronic device and a second position where it forms a second gap with the

30 electronic device which is smaller than the first gap, so as to compress the
molding compound that has filled the molding cavity.



-4 -1t will be convenient to hereinafter describe the invention in
greater detail by reference to the acconpanying draw ngs, which
illustrate the preferred enbodi nents of the invention. The
particularity of the drawings and the related description is not to
be understood as superseding the generality of the broad
Sidentification of the invention as d_eij ned by the clains. Brief
Description of the Draw ngs Exanpl e5 of preferred enbodi nents of a
nol di ng systemin accordance with the 10 invention will now be
described w il BetoRRIMeENt 18 HeRinartet QIER2NNE ek mvamfa% gréatamuétbﬂ by
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t he vol une of . and 25 FIG 5 is a sectional view
of a nol di i Hg a second preferred enbodi nent of a
conpr essi on mechanl sm for redu0| ng the volune of the nolding cavity.

- 5 - Detailed Description of the Preferred Enbodi nents of the
| nventi on Examples of preferred embodiments of a molding system in accordance with the

10 invention will now be described with reference to the accompanying drawings, in
which:

FIGs. 1A and 1B are schematic sectional views of a molding system according to
the preferred embodiment of the invention; "

15
FIG. 2 is a cross-sectional view of a top mold half of the molding system
incorporating a first preferred embodiment of a compression mechanism for
reducing a volume of a molding cavity;

20 FIG. 3 is an enlarged view of a hottom corner of the top mold half of FIG.2;

FIGs. 4A and 4B are schematic sectional views of the molding system of FIG. 2
illustrating the operation of the compression mechanism for reducing the volume
of the molding cavity, and

25
FIG. 5 is a sectional view of a molding system incorporating a second preferred
embodiment of a compression mechanism for reducing the volume of the
molding cavity.

30



FI Gs. 1A and 1B are schenmatic sectional views of a nolding system
according to the preferred enbodi ment of the invention. The nol ding
systemgenerally 5 conprises first and second nold hal ves, such as a
top nold half 35 and a bottomnold half 36 that are novable relative
to each other. FIG 1A illustrates an electronic device in the form
of a die 12 supported on a |eadfrane 14 or other substrate which is
to be nol ded by the nolding system T el ectronic device is
positioned and cl anped to a nolding cavity 16 for nolding, with the
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A movable surface, such as a top cavity plate 20 comprised in the molding cavity

15 16, is located over and covered by the film 18 and is operative to provide a
compacting force on molding compound 24 encapsulating the die 12, This is
achieved by means of moving the top cavity plate 20 between a first position
where it forms a first gap A-A’ with the top surface of the die 12 and a second
position where it forms a second gap C-C' with the die 12, the second gap being

20 smaller than the first gap A-A’. This reduces the volume of the molding cavity 16
and compresses the molding compound 24 in the molding cavity 16 to produce a
molded electronic device. After molding, the molded electronic device is
separated from the molding cavity 16.

25 Molding compound 24 is provided as a solid pellet to a mold supply pot 26
formed in the bottom mold half 35 which receives the solid pellet and provides
molding compound 24 to the molding cavity 16. A plunger 22 located in the mold
supply pot 26 is operative to crush the solid pellet, causing liquefied molding
compound 24 to flow out and to be discharged from the mold supply pot 26

30 located above the plunger 22 through runners 27 into the molding cavity 16. The
runners 27 fluidly connect the mold supply pot 26 to the molding cavity 16, such



nol di ng conmpound 24 to the nolding cavity 16. A plunger 22 located in
the nold supply pot 26 is operative to crush the solid pellet,
causing liquefied nol ding conpound 24 to flow out and to be

di scharged fromthe nold supply pot 26 30 | ocated above the plunger
22 through runners 27 into the nolding cavity 16. The runners 27
fluidly connect the nold supply pot 26,to the nolding cavity 16, such
- 6 - that nolding conpound 24 fills tthe nol ding cavity 16. \Wen
filling the nolding cavity 16 with nol di ng conpound 24, the hei ght of
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the nold supply pot 26. As a result, a very thin layer of nolding
conpound 24 of a thickness CC, such as 0.1lmmfromthe top of the
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push some molding compound 24 out of the molding cavity 16 back towards the
mold supply pot 26. As a resuit, a very thin layer of molding compound 24 of a
thickness C-C’, such as 0.1tmm from the top of the die 12 to the molding surface
of the top cavity plate 20, can be effectively formed on the top surface of the die
15 12 by means of transfer molding using traditional solid pellets of molding

compound 24,

FIG. 2 is a cross-sectional view of a top mold half 35 of the molding system 10
incorporating a first preferred embodiment of a compression mechanism for

20 reducing a volume of the molding cavity 16. The top mold half 35 comprises a
top chase plate 3C, an intermediate plate 32, and the top cavity plate 20. The top
chase plate 30 is connected to a motor (not shown) and the top cavity plate 20 is
operatively connected to the motor through the top chase plate 30 and the
intermediate plate 32. The motor drives the top cavity plate 20 from its first

25 position to its second position towards the die 12 by reducing the gap above the
die 12 from the first gap A-A’ to the second gap C-C'.

The top chase plate 30, the intermediate plate 32, and the top cavity plate 20 are
movable together. The top cavity plate 20 and the other plates coupled to it are
30 resiliently attached to an outer ring 38 by way of a resilient mechanism, such as a
spring 28. The outer ring 38 is preferably rigidly fixed and not movable, but the



incorporating a first preferred enbodi nent of a conpression nmechani sm
for 20 reducing a volune of the nolding cavity 16. The top nold half
35 conprises a top chase plate 30, an internediate plate 32, and the
top cavity plate 20. The top chase plate 30 is connected to a notor
(not shown) and the top cavity plate 20 is operatively connected to
the notor through the top chase plate 30 and the internmedi ate plate
32. The notor drives the top cavity plate 20 fromits first 25
position to its second position towards the die 12 by reducing the
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plate 20 argatieMmadheoltepnid38.. The top cavity plate 20 and t he ot her
pl ates coupled to it are 30 resiliently attached to an outer ring 38
by way of a resilient nmechanism such as a spring 28. The outer ring
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of the molding cavity 16. This facilitates the formation of the shape of the molded

die by avoiding having the molding compound 24 being squeezed out by the film
18 during molding.

20 The leadframe 14 with the die 12 is supported on the bottom moid half 36. The
top mold half 35 is lowered to contact the bottom mold half 36 such that a contact
portion comprised in the outer ring 38 of the top mold half 35 is operative to
clamp onto the leadframe 14. In this way, a clamping force is exerted to obtain
the required sealing force between the fixed ring 38 and the leadframe 14. The

25 top cavity plate 20 is configured to move relative to the contact portion and is
further arranged on a side of the molding cavity 16 which is opposite to and
facing the die 12. A sufficiently wide clearance A-A’ between the die 12 and the
top cavity plate 20 is provided to reduce a resistance force inhibiting the flow of
the molding compound 24 into the molding cavity 16. The gap A-A’ also avoids

30 problems with overly high injeclion pressure causing wire sweep that damages



top nold half 35 is |owered to contact the bottomnold half 36 such
that a contact portion conprised in the outer ring 38 of the top nold
half 35 is operative to clanp onto the |eadfrane 14. In this way, a
clanping force is exerted to obtain the required sealing force
between the fixed ring 38 and the | eadfrane 14. The 25 top cavity
plate 20 is configured to nove relative to the contact portion and is
further arranged on a side of the nol-dng cavity 16 which is opposite
to and facing the die 12. A suff|C|entIy mnde cl earance A-A between
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bl ock 42 t enotor. The servo motor activates and drives the first wedge-shaped block 42 to
10 move by sliding relative to the second wedge-shaped block 44 in a direction
which is substantially perpendicular to a direction of movement of the top cavity
plate 20 so as to actuate the top cavity plate 20 towards the die 12. Therefore,
when activated, the first and second wedge-shaped blocks 42, 44 slide relative to
each other and push the wedge clamp plate 40 downwards. This pushes the top
15 chase plate 30 together with the intermediate plate 32 and the top cavity plate 20
downwards by a distance of B-B". The top cavity plate 20 compresses the
molding compound 24 in the molding cavity 16, providing a compacting force on
the molding compound 24 in the molding cavity 16 to shape the molded package.
The wedge clamp plate 40 reduces the gap A-A’ by a distance of B-B' as shown
20 in FIG. 4B so that the gap becomes C-C'. When the driving force of the servo
motor is deactivated, the compression force by the spring 28 is released and the
top cavity plate 20, to which the spring 28 is operatively connected, springs
upwards away from the die 12 to the standby position as shown in FIG. 4A.

25 FIG. 5 is a sectional view of a molding system incorporating a second preferred
embodiment of a compression mechanism for reducing the volume of the
molding cavity 16. In this embodiment, the compression force on the molding
compound 24 is provided by direct drive means such as a servo motor 46 which
drives the top cavity plate 20 to move relative to fixed portions of the top mold

30 half 35 towards the bottom mold half 36’. The top mold half 35’ may include a
plurality of molding cavities 16 and pistons 48 that are movable within the top



10 nove by sliding relative to the second wedge-shaped block 44 in a
direction which is substantially perpendicular to a direction of
novenment of the top cavity plate 20 so as to actuate the top cavity
plate 20 towards the die 12. Therefore, when activated, the first and
second wedge-shaped bl ocks 42, 44 slide relative to each other and
push the wedge clanp plate 40 downwards. This pushes the top 15 chase
plate 30 together with the internedi at®e plate 32 and the top cavity
pl ate 20 downwards by a distance of B-B'. The top cavity plate 20
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pl ates 20 close onto the top of the nolding cavities 16 to conpact
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plate 32, a force nay be activated to
As the intermediate plate 32 moves the top cavity plates 20 against the top of the
molding cavities 16, a stopper 58 stops motion of the intermediate plate 32 at a
predetermined distance from the fixed ring 38 to maintain a separation distance
25 between the intermediate plate 32 and the bottom mold half 36’. At this point, the
top cavity plates 20 have closed onto the top of the molding cavities 16 for
compacting the molding compound 24, and motion of the pistons 48 is also
stopped.

30 Springs 57 are arranged on the top mold half 35 between the intermediate plate
32 and the fixed ring 38 to provide a preload force therebetween in order to bias



15 push the push pillars 50 by any suitable neans to provide an
adequat e conpacting force. This pushing force may be actuated by the
servo notor 46 which is operatively linked to the push pillars 50
through a top gear box and |inkage nmechanism 52, transnmtting the
driving force via a pulley 54 and belt 56 mechanism The top gear box
and | i nkage nmechani sm 52 rel ays an actuating 20 force originating
fromthe servo notor 46 onto the push1BrIIars 50. As the internediate
pl ate 32 noves the top cavity plates 20 against the top of the
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t he nol di ngtapdby positibriddewasrfebnmttia moidirg dabitiepiiér ons 48 is al so
st opped - 10 - the internediate plate 32 to |lift the top cavity
pl at e 28 in the absence of a drivi ng force fromthe servo notor 46.

After nol ditnghoufd 5@ BpprtREbd ThAE tIReMORIiInPSsterd Qs destnbéd etheqirbfefiad
the springs 57 cause the top cavity plates 20 to rest at their
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and i neffi oioddioy prachssesnt i n common conpr essi on rml di ng processes.
The invention described herein is susceptible to variations,

nodi fi cati ons and/ or additions other than those specifically

descri bed and ihventisn Hes&ribedrr@elatlﬁedsddpﬁbleft& vhhﬁudnevmtilﬁcandrﬁodnadﬂs

all such var,ation |cat|on nd or . additi thin
Fhe sprr t dnfonBber T oSS bnSicalt desuiediand if Rto'he Gnadritood that
15 the invention includes all such variations, modifications and/or additions which
fall within the spirit and scope of the above description.



-11- CLAIMS: 1. Method of nolding an el ectronic device, conprising
the steps of: providing a nold supply pot; 5providing nolding

conpound in the nold supply pot; | ocating the el ectronic device
next to a nolding cavity and clanping the el ectronic device to the
nol di ng cavity; positioning a novable nold surface conprised in

the nolding cavity to forma first gaplbetween the novabl e nol d
surface and the el ectronic device; 10 discharging the nolding
conpound féeﬂhk?e nol d supply pot into a runner and distributing the
nol di ng cofrpourd t hrough the runner into the nolding cavity until the
nol ding cavity is conpletely filled; after filling the nolding

cavity wth sai [ din onpound. dri,vi.ng the .movabl e _mold surface
Co forma Gecortet]ay o ABLRTATHE Rtk Ut ol bR IRe BB ofng 't ne

el ectroni c devigevithhg @mold sepplylpet; t han the first gap, whereby to
conpre t he mol di.ng conpound in the | ding cavity and to produce a
nol ded bl ect rorﬂ“&v"(ifggi ,'”%ﬁameebﬁ%ﬁﬁm%g“@ R el ectronic device
from the nol di ngeatiayithy electronic device méerieianmbhiingroaatlyl ehdrelkehpiigr thace
is mai ntaié]ed at the tion where it 20forns the first gap with the

0S| )
el ect r oni cC'BEATRARY W&h%ﬂl"'ﬁ“ﬂ%c@l‘f'%har ging step. 2. Method as

clained in claiggsitioninged ehdvablkemalce BuldceC oomp@sesll iGtheh@oMgdcagty to
conmpound in the nolding cavity further conprises the step of pushing

some ol di iRYN @ipiAARP P INS Mevahi dolswiage apd thRaleatsonindeyist d
suppl yigpot . 25 discharging the molding compound from the mold supply pot into a runner
and distributing the molding compound through the runner into the molding cavity
until the molding cavity is completely filled;
after filling the molding cavity with said molding compound, driving the
movable mold surface to form a second gap between the movable mold surface
15 and the electronic device which is smaller than the first gap, whereby to
compress the molding compound in the molding cavity and to produce a molded
electronic device; and
separating the molded electronic device from the molding cavity,
wherein the movable mold surface is maintained at the position where it
20 forms the first gap with the electronic device throughout the discharging step.

2. Method as claimed in claim 1, wherein the step of compressing the

molding compound in the molding cavity further comprises the step of pushing

some molding compound out of the molding cavity towards the mold supply pot.
25

3. Method as claimed in claim 1 or claim 2, wherein the molding compound is

provided to the mold supply pot as a solid pellet.

4, Method as claimed in claim 3, wherein the step of discharging the molding
30 compound from the mold supply pot further comprises the step of crushing the



3. Method as clainmed in claim1 or claim2, wherein the nol ding
conpound is provided to the nold supply pot as a solid pellet.

4. Method as clained in claim3, wherein the step of discharging the
nol di ng 30 conpound fromthe nold supply pot further conprises the
step of crushing the - 12 - solid pgl&gt wi th a plunger whereby to
cause the nol ding conpound to flow out“of the nold supply pot. 5.
Met hod as clainmed in any one of the preceding clains, wherein the

Smovabl e ngdid palef wEea @mmér #wREreBy GG kAlsL ﬂabaﬁcﬂdlag rc@fhﬁ@dn@fb flove bdeofof
t he nol di nt% cavity which i's opposite to and facing the electronic
6.

devi ce. m%ﬁHB@lyﬁ@t clained in claim5, wherein the step of
driving the cavity plate to formthe second gap with the electronic
devi ce conprises the step of using a 10notor to drive the cavity
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second medge In‘a direction stant i al

per pendi cudavity winich lapps@smean aptl faningeineraleadfonichdevisgvi ty plate so as to
15actuate said novenent of the cavity plate towards the el ectronic
device. 8. Method as clainmed in claim6 or claim?7, further

conpri si ngb.t he Metbpd af ddimsd iy claime S¢c aietgin teastep wif dhiviag ithes chviynilate

arter s ar el e pehertdar ik B AEorLE BBUY BombaEes B8 'Sed fhbdifiuaor
nmol di nt anmetce td dive thedeavitycaatedowprdsshaglechienistdepise.of : provi ding a
nol d supply pot;
7. Method as claimed in claim 8, wherein the motor drives a first wedge-
shaped block relative to a second wedge-shaped block in a direction which is

substantially perpendicular to a direction of movement of the cavity plate so as to
15 actuate said movement of the cavity plate towards the electronic device.

8. Method as claimed in claim 6 or claim 7, further comprising the step of
biasing the cavity plate with a resilient mechanism to move in a direction away
from the electronic device after a driving force from the motor is deactivated.
20
9. Method of molding an electronic device, comprising the steps of:
providing a mold supply pot;
providing molding compound in the mold supply pot;
locating the electronic device next to a molding cavity and clamping the
25  electronic device to the molding cavity;
positioning a movable mold surface comprised in the molding cavity to
form a first gap between the movable mold surface and the electronic device;
discharging the molding compound from the mold supply pot into a runner
and distributing the molding compound through the runner into the molding cavity
30  until the molding cavity is completely filled;



provi di ng nol di ng conpound in the nold supply pot;

| ocating the el ectronic device next to a nolding cavity and cl anpi ng
the 25el ectronic device to the nolding cavity; positioning a
novabl e nol d surface conprised in the nolding cavity to forma first
gap between the novable nold surface and the el ectronic device;

di schargi ng the nol di ng conpound from!8he nmold supply pot into a
runner and distributing the nolding conpound through the runner into
t he nol di ng cavj il LN jty is C Voo £ i1
s At 1B bl Bl e 3¢k ol LGt falr €
conmpound, uhovahlegndltheuriaseatol fermmal sbcsud fgap detwedrothe raoste mbldysyoface

bet ween t he vabl.e_.nol d surface. and the,el ectraqni evj ce ich is
ol er ¢ nand e ol RULARRR e, PRI il B, Sreicit PRl ona
in the nol comgresathd wmokindy ¢ongoundun ehamoiditke daviiglaedtto producdey moiledand

separaggngmgcﬁxﬁ?hgﬁ%x%kgctronlc device fromthe nolding cavity.

separating the molded electronic device from the molding cavity.



