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APPARATUS, METHOD AND SYSTEM FOR MOLDING 
SEMICONDUCTOR COMPONENTS 

Field of the Invention 

This invention ·relates generally to semiconductor · 
manufacture, and specifically to an appar8:tus, to a method;: 
and to a system for molding semiconductor components, such as 

5 plastic packages, BGA devices and chip scale packages. 

Background ot the Invention 

· Many types of semiconductor components include a molded 
portion. For example, a conventional plastic semiconductor 

10 package includes a semiconductor die encapsulated in a molded 
plastic body. Typically, the semi<:onductor package also 
includes a substrate, such as a metal or organic leadframe, 
that is attached to the die, and wire bonded to bond pads on 
the die. During· fabrication of the package, a transfer 

15 molding process can be used to mo1d.~he package body to the 
substrate to encapsulate the· die and wire bonds. Transfer 
molding processes -are alBo used to form molded portions of 

other types of semiconductor components, such as BGA devices 
and chip scale packages. 

20 . For performing a transfer molding process, a m~).ding 

apparatus includes a heated mold ca~ity, and a pot which 
holda a preform of molding compound. During the transfer 
molding process the preform is transferred from the pot into 
the mold cavity. The mold cavity determines the size, shape 

25 and surface finish of the molded portion of the component. 
Runners and gates in flow communication with the pot and the 
mold' cavity provide a conduit for tranaferring the molding 
compound from the pot to the moid cavity. In addition, a 
plunger can be used to compress the preform of molding 

30 compound held in the pot, and to generate a pressure for 
injecting the molding compound through the runners and gates 
into the mold cavity. 

In the past, the· surfaces ·of the mold cavities, gates 
and runners have ·.been plated to provide non stick, wear-
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resistant surfaces for removing the molded component, and for 
removing excess molding compound following the molding 
process. The plated surfaces also resist wear from the 
movement of the abrasive molding compound. Typical plating 

5 materials include electroplated chrome, and ion implanted 
titanium nitride. 

A recently developed molding·:·.technique uses release 
films on the mold cavities to release the molded components 
from the mold cavities following the molding process. The 

10 release films com.prise thin sheets of a polymer material such 
as polyester, po.lymethylpentene or polyimide. US Patent No~ 
5,946,477 to Botta et al., assigned to Nitto Denko 
Corporation of Osaka, Japan, describes such a molding 
technique. 

15 One problem with the release film technique is that the 
release film near the pot of the molding apparatus can become 
wrinkled by the shape and movement of the mold preform and 
the plunger. The wrinkled release film .. can pull away from 
~he mold cavity and cause quality problems with the molded 

20 component. For exelll\Ple, the wrinkled release film can cause 
surface deformities and abnormalities in.the shape of the 
molded component. In addition to wrinkling the release ~ilm, 
the molding compound can also flow under the release film, 
ag~in adversely affecting the quality of the molded 

25 component. 

In addition to being placed on the surfaces of the mold 
cavities, the preform of molding compound can also be pre­
wrapped in the release film. such a technique is described 
in us Patent No. 5,891,384 to Miyajima, which is assigned to 

30 Apic Yamada Corporation of Nagano, Japan. 
This pre-wrapping technique p.as not been utilized 

extensively in a production environment. Accordingly it is · 
not a mature technology, 
associated with its use. 

": . 

and the:re are quality is.sues 
In addition, the pre-wrapped 
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preforms are relatively expensive, and the technique can be 
relatively expensive to perform. 

'l'he presen~ invention is directed to a method, apparatus .. -
and ·system for molding semiconductor components in which the;.·· 

5 preforms do not require pre-wrapping in release films. Also 
with the present in~ention, the release films are protected 
from wrinkling, ·. aii.d the molding compound is prevented from 
separating the .release films from the mold cavities. The 
quality of the molded semiconductor components is thus 

10 improved, 

Summaa 2f the Invention 
In accordance with the present invention, a molding 

apparatus, a method and a system for molding semiconductor 
15 components are provided. In an illustrative embodiment, the 

apparatus, method and system are c~nfigured to mold plastic 
semiconductor packages to lead frames. Alternately, the 
apparatus, method and system can· be conf~gured to mold other 
semiconductor components, such as BGA devicea and chip scale 

20 packages to other types of substrates. 
The molding apparatus includes a first mold chase, and 

an opposing second mold chase. The first mold chase includes 
a plurality of mold cavities configured to ~eceive release 
films, and a plurality of air pressure openings in flow 

25 conununication with the mold cavities. The second mold chase 
includes a plurality of mold cavities configured for mating 
engagement with the mold cavities on the first mold chase. 
In addition, the second mold chase includes runners and gates 
in flow communication with the mold cavities. The mold 

30. chases are movable between an open pQ1dtion, in which the 
mold cavities are spaced apart, and a closed position in 
which the mold cavities are clamped together. 

The first mold chase also includes a movable pot, and a 
movable plunger configured to inject a preform of molding 

... .... • .... · 
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compound from the pot, through· the runner~ and the gates, and 
into the mold cavities. The movable pot is mounted for 

reciprocal movement in a rectangular opening in the first 
mold chase that includes chamfered surfaces along opposing 

5 edges .. .thereof . 
In the open position of the molding apparatus, the 

movable pot-is spaced from the chamfered surfaces, such that 
the release films can be placed into the mold cavities, and 
overlapped onto the chamfered surfaces. The release films 

10 can comprise generally rectangular sheets of a polymer 
material such as polyester, polyrnethlpentene, polyimide or 
polytetrafluoroethylene_. Each release film can be configured 
to cover multiple cavi·ties corresponding to multiple die 
:mounting sites on a lead frame. 

15 In the closed position of the molding apparatus,· the 

second mold chase moves the movable pot such that a clamping 
surface on the pot clamps the ·release films to the chamfered 
surfaces on the first mold chase. This arrangement prevents 
~he release films from being wrinkled by the plunger as it 

20 moves through the pot. In addition, the release films seal 
against the chamfered surfaces, such that molding compound 
cannot seep between the release films and the surfaces of.·the 
mold cavities. 

To perform the method of the invention, the molding 
25 apparatus is provided with the first mold chase, and the 

second mold chase as described above. With the molding 
apparatus open, the release f i~ms are placed over the mold 
cavit~es, and on the chamfered surfaces of the opening in the 
first mold chase. In addition, the lead frames are placed 

30 between the mold chases, such that each die on the lead 
frames aligns with mating mold cavities on the mold chases. 

Also with the apparatus open, a vacuum directed through the 
air pressure openings retains the release films in the mold 
cavities. 

.. ..... • ..... 
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The molding apparatus is then closed, such that the mold 
chases contact one another, and the movable po~ clamps the 
release films to the chamfered surf aces. In the closed 
position, actuation 9f the plunger forces.the preform of 

5 molding compound through the runners and gates, and into.the 
mold cavities. The molding apparatus can then be opened and 
the molded components ejected ·from the mold cavities and 
separated from the release films. Positive air pressure 
directed through the air pressure openings can be used to 

10 · facilitate release of the molded components from the mold 
cavities. 

The system includes the molding apparatus mounted to a 
transfer molding press. The system also includes a plunger 
drive mechanism for moving the plunger through the movable 

15 pot, and a pot drive mechanism for moving the movable pot in 
the chamfered opening. In an illustrative embodiment the pot 
drive. mechanism comprises a plurality of springs for biasing 
the movable pot into the open pos.i ti on. Alternately the pot 
drive mechanism can comprise a hydr~ulic cylinder, or a 

20 camming me~hanism operably associated with the movable pot. 

25 

The system also includes a clamping mechanism for clamping 
the first mold chase and the ~econd mold chas~ together in 
the closed position, and sources of vacuum and pressurized 
air ln flow communication with the air pressure openings. 

Brief Descrimion of the Drawings 

Figure 1A is a cross sectional view of a molding 
apparatus constructed in accordance with the invention 6hown 
in an open position; 

30 Figure lB is a cross sectional view of the molding 
apparatus constructed shown in a closed position; 

Figure 2A is a plan view taken along section line 2A-2A 
of Figure lA illustrating a first mold chase of the molding 
apparatus; 

..... • ..... 
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Figure 2B is a plan view taken along section line 2B-2B 
of Figure lA illustrating a second mold chase of the.molding 
apparatus; 

Figure 3A is a schematic cross sectional view of the 
5 mold chases and movable pot in an open position; 

Figure 3B is a schematic cross sectional view of the 
mold chases ~nd movable pot in a closed position; 

Figure 3C is a plan view taken along section line 3C-3C 
of F~gure 3A illustrating a release f iim on the first mold 

10 chase; 
Figure 3D is a cross sectional view taken along section 

line JD-JD of Figure 3C illustrating aligmnent pins for the 
release film; 

Figures 4A-4D are schematic' cross sectional views 
15 illustrating steps in the method of the invention; 

Figure SA is a cross sectional view of a BGA device that 
can be fabricated in accordance with the invention; 

Figure SB is a cross sectional view of a chip scale 
package that can be fabricated in acco:r:dance with the 

20 invention; 
Figure 6 is a schematic aide elevation view of a system 

constructed in accordance with the invention; and 
Figure 6A is an enlarged cross sectional view taken 

along section line 6A of Figure 6 illustrating the mold 
25 chases and movable pot of the system. 

Detailed Description of the freferred Embodiments 
Referring to Figures lA and lB, a molding apparatus 10 

constructed in accordance with the invention is illustrated. 
30 In Figure lA, the molding apparatus 10 is illustrated in an 

"open position". In Figure· lB. the molding apparatus 10 is 
illustrated in a •closed Position". 

The molding apparatus 10 includes a first mold ehase 12 
and a second mold chase 14. Either the first mold chase 12, 

.. -.. " ..... 
': . 
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or the second mold chase 14 is movable, such that the mold . 
chases 12, 14 can be moved together into the ciosed pos.i,tion, 
or moved apart into the open position. 

The. first mold chase 12 includes a plurality of mold. 
5 cavities 16, and the second mold chase 14 includes a 

plurality of mold cavities 18. The mold cavities 16, 18 have 
mating configurations that define the size and shape of .a 
molded portion 20 (Figure 4D) of a semiconductor component 22 
(Figure 4D). 

10 In the illus_trative embodiment, the semiconduc·tor 

component 22 (Figure 4D) comprises a plastic semiconductor 
package, and the molde~ portion 20 (Pigure 4D) comprises a 
plastic body· .. of the package. Alternately, other 
semiconductor components can include molded portions formed 

15 using the molding apparatus 10. Also in the illustrative 
embodiment, the molded portioµ 20 is formed by mating mold 
cavities 16, 18 on the opposing mold chases 12, 14. However, 
it is to be understood that the invention can also be 
practiced using mold chaaes that do not have mating cavities. 

20 Such an arrangement can be used t~».· form a molded portion on 
only one side of a semiconductor component, or to form an 
asymmetrical component. 

~n addition to the mold cavities 16, the first mold 
chase 12 includes a chamfered opening 24, and a movable pot 

·. 25 26 mounted within the chamfered opening 24. As with the mold 
chases 12, 14, the movable pot 26 can be positioned in an 
"open position• as shown in Figure 1A, or in a •closed 
positit:.n• as shown in Figure lB. As shown in Figure 2A, ·the 
aovable pot 26 and the chamfered opening·24 are generally 

30 rectangular in shape and extend substantially across the 
length of the first mold chase 12. 

The movable pot 26 includes a reservoir 30 configured. to 

contain a prefonn 28 of molding compound. The movable pot 26 
also includes a plunger 32 mounted for reciprocal axial 

...... ",•<f" 
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movement within the reservoir 30. The plunger 32 is 
coµf;igured to press against the preform 28 of molding 
compound to generate hydraulic pressure for moving viscous 
molding compound from the reservoir 30 into the mold cavities 

5 16, 18. · The .plunger 32 is operably associated with a plunger 
drive mechanism 34 configured to move the plunger 32 in axial 
direction~ through the reservoir 30. As will be further 
explained the plunger drive mechanism can comprise a 
hydraulic cylinder. 

10 The movable pot ~6 is operably associated with a pot 
drive mechanism 36. As will be further explained, the pot 
drive mechanism 36 can comprise springs, cams or hydraulic 
cylinders. In the open position of the apparatus 10 (Figure 
lA), the pot drive :mechanism 36 moves the movable pot 26 to 

15 its open position. As also will be further explained, in the 
open position of the movable pot 26, release films 38 (Figure 
3A) can be placed into the mold cavit-ies 16 and into the 
chamfered opening 24 on the first mold chase 12. As shown in 
Figure lB, moving the mold chases 12, i4 to a closed position 

20 also moves the movable pot 26 to its closed position such 
that the release films 38 (Figure 3B) are clamped against the 
chamfered opening 24. 

The :movable pot 26 also includes an enlarged clamping 
surface 48 configured for mating engagement with a chamfered 

25 surface 50 on the chamfered opening 24. The clamping surface 
48 is configured to clamp the release films 38 against the 
chamfered surface 50. In the illustrative embodiment, the 
clampin~ surf aces 48 and the chamfered surface 50 have mating 
45· angles. However, this angle is merely exemplary and 

30 othex- ·angles can be employed. 
The first mold chase 12, and the second mold chase 14 

also include a plurality of air pressure openings 40. Some 
air pressure openings 40 are located within the mold cavities 
16, 18. Others air ·pressure openings 40 are located 

...... "•-t' 
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pi:oximate to the peripheral edges of the mold cavities 16 to 
facilitate retention of the release films 38 (Figure 3A). 
The air pressure openings 40 can be placed in flow 
communication with a vacuum source, such that vacuum forces . 

5 can be generated for holding the release films 38 (Figure 4A) 
on the first mold chase 12, and for pulling the release filll\s 
38 (Figure 4A) into the mold cavities 16 on the first mold 
chase-12; The air pressure openings 40 can also be placed in 
flow communication with an air pressure source, such that air 

10 pressure can be generated for ejecting the semiconductor 
components 22 (Figure 40), from the mold cavities 16, 18 
following the molding process. A representative diameter of 
the air pressure openings 40 can be from about SOµm to 200µm. 

As shown in Figures 2A and JB, the mold cavities 16, 18 
15 are arranged in two rows on either side of the movable pot 

26. The size and spacing i;>f the mold cavities 16, 18 
corresponds to the size and spacing of .. die mounting sites 42 
(Figure 4A) of semiconductor leadframes 44 (Figure 4A), As 
shown in Figure JB, the second mold chase 14 includes 

20 recesses 46 on either side of the ·movable pot 26, that are 
sized ·and shaped to retain the leadframes 44 (Figure 4A). 

As shown in Figure 2B, the second mold chase 14 includes 
a -recess 52 having a peripheral shape corresponding to the 
peripheral shape of the reservoir 30 in the movable pot 26. 

25 The second mold chase 14 also includes runners 54 in flow 
communication with the recess 52, and gates 56 in flow 
colllll\unication with the mold cavities 18. When the molding 
apparaJ:us 10 is in, a closed position, the plunger 32 can push 
molding compound into the recess 52, and through the runners 

30 54 and the gates 56, into the mold cavities 16, 18. 
Referring to Figures 3A-3D, additional features of the 

molding apparatus 10 are illustrated. In Figure· 3~, the 
molding apparatus 10, and the movable pot 26, are in the open 
position. In the open position, the reserv-oir JO of the 

• .. .. • • f" 
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movable pot 26 can be loaded with the preform 28 of molding 
compound. The preform 28 can comprise a generally 
rectangular shaped block corresponding in size and shape to 
the reservoir 30. Alternately the preform 28 can comprise a 

5 .··generally cylindrically shaped block. Suitable materials for 
the preform 28 include conventional molding compoupds such as 
epoxy resins formulated as B-stage compounds. The preform 28 
can also compr"ise a melamine, polyester, silicone, 
phenylsilane, or polyimide resin. 

10 Also in the open position of the molding apparatus and 
movable pot 26, the release films 38 can be placed on the 
first mold chase 12 on either side of the movable pot 26. 
The release films 38 can comprise generally rectangular 
shaped polymer sheets configured to substantially cover 

15 multiple molding cavities 16 on the first mold chase 12. For 
example, the release films can have a ·length that is about 
the same as the length of the leadframes 44 (Figure 4A), and 
a width that is larger than the width of the leadframes 44 
(Figure 4A). 

20 As shown in Figures 3C and 3D, the release films 38 can 

include notches 62 configured for mating engagement with 
alignment pins 60 on the first mo~d chase 12. The notches 62 
and alignment pins 60 are configured to align the release 
films 38 with respect to the mold cavities 16, and with 

25 respect to the chamfered opening 24 in the first mold cavity 
12. As also ~hown in Figure JC, the release films 38 can ha 

pulled ~nto the mold cavities 16_by directing a negative air 
pressure or vacuum in the air pressure openings 40. 

Suitable polymer materials for the release films 38 
30 include polyester, polymethlpentene, polyimide, 

polytetrafluoroethylene, polyvinylidene chloride, and glass 
cloth impregnated with fluoric resin. The release.films 38 
can also be coated with a heat resistant releasing agent such 

... ... • .... · 
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as silicone. A rep~esentative thickness of the release films 
38 can be from about lOµm to lOOµm. 

As shown in Figure 3B, with the molding apparatus 10 and 

the movable pot 26 in the closed position, the release films 
5 38 are clamped to the chamfered opening 24 in the first mold 

chase 12. In particular, the.clamping surfaces 48 on the 
movable pot 26 clamps the· release films 38 to the chamfered 
surfaces SO. With the release films 38 clamped by the 
movable pot 26 there is a reduced probability that the 

10 release films 38 will become wrinkled, or creased by the 
adtion of the plunger 32 and the moving molding compound. 

In addition, the clamped release films 38 seal against 
the surface- of the first mold chase 12 and mold cavities 16 
such that the molding compound cannot flow between the 

15 release films 38 and surfaces of the fi~st mold chaae 12 and 
mold cavities 16. In the closed position of the molding 
apparatus 10, the plunger 32 can push the molding compound 
into the reservoir 30 in the.second mold chase 14 and ~hrough 
the runners 54 and gates 56 into the mating mold oavities 16, 

20 18. 

In the illustrative embodiment, the release films 38 are 
placed in the mold cavities 16 in the first mold chase 12. 
However, it is to be understood that the invention can also 
be practiced by placing additional release films in the mold 

25 cavities 18 in the second mold chase 14. 
Referring to Figures 4A-4D, steps in a method for 

molding' semiconductor components 22 (Figure 40) uaing the 

molding apparatus·10 arQ illustrated. Initially; as shown in 
Figure 4A, the molding apparatus 10 and the mova~le pot 26 

30 are in the open positions. In addition, the leadframes 44 
are placed between the first mold chase 12 and the second 
mold chase l.4. Each leadframe 44 includes multiple die 
mounting sites 42 wherein-semicGnduc;:.tor dice 64 are attached 
one·die per site.' ·The dice 64 can also be wire bonded to the 
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leadframea 44 prior to b~ing placed between the mold chases 

12, 14. 
ln the illustrative embodiment, the leadframes 44 

comprise a metal and the die mounting sites 42 comprise 

5 mounting paddles. However, other types of leadframes such as 

lead-on-chip leadfra.mes can also be employed. In addition, 

rather than metal, the leadframes 44 can comprise an organic · 

material such as bismaleimide triazine (BT). The recesses 46 

in the second mold chase 14 have thicknesses and peripheral 

10 shapes corresponding to the leadframes 44, such that the 

leadframes 44 can be retained within the recesses 46. 

As also shown in Figure 4A, the plunger 32 of the 

movable pot 26 is in a retracted position such that the 

preform 28 of molding compound can be placed within the 

15 reservoir 30 of the movable pot 26 in contact with the 

plunge~ 32. The release films 38 can ai.so be placed within 

the mold cavities 16 and within the chamfered opening 24 as 

previously described. A vacuum directed through the air 

pre~sure openings 40 can be used to pull the release films 38 

20 into the mold cavities 16. 
Next, as shown ·in Figure 4B, the molding apparatus 10 

and movable pot 26 can be placed in the closed positions, 

such that the mold chases 12, 14 clamp to either side of the 

leadframes 44 and the movable pot 26 clamps the release films 

25 38 to the chamfered opening so. In addition, the plunger 32 

is extended such that molding compound from the preform 28 is 

directed into the rese:t:Voir 52, and through the runners 54 

and gates 56 into the closed·· mold cavities 16, 18. The mold 

cavities 16, 18 form the molded portions 20 on the leadframes 

30 44. As the mold compound is moved into the mold eavities 16, 

18, the clamping of the release films 38 by the movable pot 

26 prevents wrinkling and creasing of the release films 38. 

The molded portions 20 can thus be formed without surfa~e 

deformities. In ad.di tion, molding ·.compound ia not able to 
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flow between tbe release films 38 and surfaces of the mold 
cavities 16. 

Next, as shown in Figure 4C, the molding apparatus 10 

can be opened and the molded semiconductor components· 22 
-5 separated from the mold cavities 16, 18. The release films 

38 facilitate separation of the molded semiconductor 
components 22 from the mold cavities 16, 18. In addition, 
-positive air pressure can be directed through the air 
pressure cavities 40 to facilitate separation of the molded 

10 semiconduc·tor components 22 from the mold cavities 16, 18. 
As shown in Figure 4D, the molded semiconductor 

components 22 include· mol~ed portions 20. The molded 

semiconductor components 22 also include terminal leads 66 
formed by cutting the lead frames 44. The components 22 can 

15 be fabricated in any conventional configuration for 
semiconductor packages including TSOP (thin small outline 
package), DIP (dual in line package}, ZIP (zig zag in line 
package), PLCC (plastic leadless carrier), SOP (small 
outline package), SOJ (small outline j-bend), PQFP (plastic 

20 quad flat package). 
Rather than molding plastic packages, the method of the 

invention can be used to mold other types of sen\iconductcl"r 

components. For example. as shown in Figure SA, the method 
can be used to ~old a semiconductor component 22BGA such as a 

25 BGA device having solder balls 68 in a ball grid array. The 
component 22'.BGA includes asymmetrical molded portions 20A, 
20B molded to an organic substrate 70. ·Molded portion 20A 
encapsulates a semiconductor die 64~ Molded portion 20B 
encapsulates wire bonds 74 to the die 64. 

30 As shown in Figure SB, the method can also be used to 
form a semiconductor component 22CSP, such as a chip acale 
package. The component 22CSP includes a molded portion 20C 
that encapsulates a semiconductor d~e 64 and wire bonds 74 to 
the die 64. The component 22CSP also includes a substrate 72 ... .... • ..... 
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such as ceramic or FR-4 with an array of solder balls 68. An 

adhesive layer 76 attaches the die 64 to the substrate 72. 
With the semiconductor component 22CS~, the molded portion 
2·oc is formed on only one sid~ of the component 22CSP. 

5 Accordingly, the opposing mold chases for forming the molded 
portion 20C need only include one mold cavity rather than 
mating mold cavities as in the.previous embodiments. 

Referring to Figures 6 and 6A, a system 78 constructed 
in accordance with the invention is illustrated. The system 

10 78 includes the mol~ing apparatu,; 10 (Figure 6A) as 
previously described. In addition, tha system 78 includes a 
ba·se 80, a fixed cross head 82 fixedly attached to the base 
80, and a movable cross head 84 movable attached to the base 
80. 

15 A top platen 86 is attach~d to the movable cross head 84 
and a bottom platen 88 is attached to the base 80. The 
platens 86, 88 include heaters 92 for heating the mold 
cavities 16, 18. A clamping mechanism 90 moves the movable 
cross head 84 and the top platen 86 for placing the molding 

20 apparatus 10 in the open position or the closed position as 
prev.iously described. In addition, the plunger drive 
mechanism 34 is attached to the fixed cross head 82 and to 
the plunger 32. In the illustrative embodiment, the plunger 
drive mechanism 34 comprises a hydraulic cylinder in flow 

25 communication with a source of pressurized fluid. In 
addition·, a rod 102 of the cylinder is attached to the 

. ·' 

plunger 32. 

As shown in Figure 6A, the first mold chase 12 is 
attached to the top platen 86 using threaded fasteners 96. 

30 Air pressure conduits 98 in the top platen BG are in flow 
communication with the air pressure o.penings 40 in the first 
mold chase 12. The air pressure conduits 98 are also in flow 
communication with vacuum br pres·snre· •sources 94. The vacu'um 
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or pressure sources 94 are configured to provide air having 
either a negative pressure (vacuum) or a positive pressure. 

The top platen 86 also includes bearings 100 that 

support the movable pot 26 for axial movement within the 

5 chamfered opening 24 in the first mold chase 12. In 
· addition, the top platen 86 includes the pot drive mechanism 
36 fo:JJ biasing the movable pot 26 into its open position when·. 

the molding apparatus 10 is in its open position. In the 
illustrative· embodiment, the pot drive mechanism 36 comprises 

10 springs mounted to openings in the top platen 86 and secured 
with threaded fasteners 96. The movable pot 26 can also 
include ·a retention mechanism (not shown) such as clips and 
associated grooves that prevent the movable pot 26 from 
coming out of the chamfered opening 24. 

15 Movement of the top platen 86 by the clamping mechanism 
90 moves the molding apparatus 10 to its closed position. In 
addition, the movable pot 26 is moved to its closed position 
by the second mold chase 14 pressing against the movable pot 
26 as the molding apparatus 10 moves to its closed position._ 

20 The aecond mold chase 14 is attached to the bottom 

platen 88 using threaded fasteners 96. Also, air conduits 98 
in the bottom platen 88 are in flow communication with the 
air pressure openings 40 in the second mold chase 14 and with 
the vacuum or pressure sources 94. 

25 Thus the ·invention provides an improved apparatus, 
method and system for molding semiconductor components. 
While the invention has been described with reference to 

certain preferred embodiments, as will be apparent to those· 
skilled in the art, cer~ain changes and modifications can be 

30 made without departing from the scope of the invention as 
defin~d by the following claims. 

oa.,,. "'.•'f' 
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* C L M S * 

WHAT IS CLAIMED IS: 

1. A molding apparatus for molding semiconductor 
components comprising: 

.5 a mold chase comprising a surface and a plurality of 
mold cavities proximate to the surface configured to retain a 
release film and to form molded portion~ on the components1 
and 

a movable pot and a plunger configured to inject a 
10 molding compound into the mold cavities, the pot mounted for 

axial movement relative to the mold chase and comprising a 
clamping surface, the pot movable from an open position in 
which the clamping surface is spaced from the surf ace of the 
mold chase, to a closed po13ition in which the clamping 

15 surface clamps the release film to the surface of the mold 
chase. 

2. The molding apparatus of claim 1 further comprising 
an alignment member on the mold .chase for aligning the 

20 release film to the mold cavities. 

25 

3. The molding apparatus of claim l wherein the mold 
cavities are configured to retain a leadfr~me and the mold 
cavities align with die mounting sites on the leadframe. 

4. The molding apparatus of claim 1 wherein the mold 
chase comprises an opening wherein the movable pot is mounted 
and the surface comprises a chamfer on the opening. 

30 5. A molding apparatus for a semiconductor component 
comprising: 

a mold chase comprising a mold cavity, an opening and a 
surface, the mold cavity configured to receive a molding film 
and to form a molded portion of the component; and 

... ... • ..... 
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a pot mounted for axial ·movement within the opening, the 
pot comprising a reservoir configured to retain a molding 
compound, a plunger configured to inject the molding compound 
into the mold cavity, and a clamping surface for clamping the 

5 release film to the surface. 

6. The molding apparatus of claim 5 wherein the surface 
comprises a chamfered Portion of the opening. 

10 7. The molding apparatus of claim 5 wherein the surface 
comprises a chamfered portion of the opening, and the pot 
comprises an enlarged clamping surface configured for mating 
engagement with the chamfered portion. 

.. 

15 8. The molding apparatus of claim 5 wherein the mold 

20 

chase comprises a plurality of mold cavities configured to 
retain a leadframe and to align wit~ die mounting sites on 
the leadf rame. · 

9. A molding apparatus for a semiconductor component 

comprising: 
a first mold. chase comprising a surface and a mold 

~avity configured to form a molded portion of the 
semiconductor Qomponent and to receive a release film for 

25 releasing the molded portion from the mold cavity; 

30 

a second mold chase configured for mating engagement 
with the first mold chase; and 

a movable pot pro-'Cimate· to the first mold chase 
comprising a reservoir configured to retain a molding 
compound, a plunger configured to inject the molding compound 
into the mold cavity, and a clamping surface for clamping the 
relea$e film to the. surface. 

•• " "'.•f" 
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10. The molding apparatus of claim 9 wherein the first 
mold chase comprises an opening wherein the movable pot is 

mounted. 

5 11.: The molding apparatus of claim 9 wherein the second 
mold chase comprises a second mold cavity configured for 
ma~ing engagement with the mold cavity. 

12. 'l'he molding apparatus of claim 9 wherein the first 
10 mold chase comprises a plurality of mold cavities configured 

to retain a leadfraroe comprising a plurality of die mounting 
sites aligned with the mold cavities. 

13. The molding apparatus of claim 9 wherein the 
15 clainping surface comprises an enlarged angled portion of the 

pot. 

14. A molding apparatus for a semiconductor component 
comprising: 

20 a first mold chase comprising a surface and a first mold 
cavity for receiving a release film; 

a second mold chase comprising a second mold cavity 
configured for mating engagement with the first mold cavity 
for forming a molded portion of the semiconductor component 

25 and a runner in flow communication with the i;econd mold 
cavity1 and 

a movable pot mounted to the first mold chase comprising 
a reservoir configured to retain a molding compound, a 
plunger configured to inject the molding compound through the 

30 runner into the second mold cavity, and a clamping surface 
for clamping the release film to the surface. 

15. The molding apparatus of claim 14 further 
comprising a pot drive mechanism fOrlnOving the movable pot. 
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16. The molding apparatus of claim 14 wherein the 
movable pot co:mprises an enlarged clamping surface for 
clamping the release film to the surface. 

17. The molding apparatus of claim 14 further 

comprising a second opening in the first mold chase in flow 
· communication with the first mold cavity configured to direct 

a vacuum for pulling the release film into the first mold 

10 cavity. 

15 

20 

· 18. The molding apparatus of claim 14 further 
comprising an alignment member on the first mold chase for 
aligning the release film to the first mold cavity. 

19. The molding apparatus of claim 14 further 
.. 

comprising an air pressure opening in the first mold cavity 
for pulling the release film into the .. first mold cavity. 

20. 'l'he molding apparatus·· of claim 14 wherein the 

component comprises an element selected from the group 
consisting of plastic packages, ball grid array devices, and 
chip scale packages. 

25 21. A molding apparatus for molding a semiconductor 
component comprising: 

a pair of opposing mold chases comprising mating mold 
ca vi ties c::ionf igured to form a molded poJ;tion of the 
component; and 

30 a movable pot mounted to one of the mold chases and .. 
configured to inject a molding compound into the mold 
cavities, the movable pot configured to clamp a release film 
to the one of the mold chases to prevent the molding co:mpound 
from wrinkling tµe rel~~se f i;J.lJ)., .~nd to prevent the molding 
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compound from seeping under the release film during injection 
into the mold cavities. 

22. The molding apparatus of claim 21 further 
5 comprising an opening in the one of the mold chases wherein 

the movable pot is mounted having a chamfered surface for 
clampirig the release.film. 

23. The molding apparatus of claim 21· further 
10 comprising an enlarged clamping surface on the movable pot 

for clamping the release film. 

24. The molding apparatus of claim 21 wherein the 
component comprises an element selected from the group 

15 consisting of plastic packages, ball grid array devices, and 
chip scale packages. 

25. A method for molding ·a semiconductor component 
·comprising: 

20 providing a substrate for the component; 
providing a molding apparatus comprising a surface, a 

mold cavity configured to form a molded portion of th_e 
component on the substrate, and a movable pot comprising a 
plunger configured to inject a molding compound into the mold 

25 cavity; 
placing a release film in the mold cavity and on the 

surface; 

placing the substrate in the mold cavity; 
moving the movable pot to clamp the release film to the 

30 surface; and 
injecting the molding compound-into the mold cavity. 

26. The method of claim 25 further comprising providing 
the molding apparatus with a second opening in flow 

. ~ ..• ~ .... 
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communication with the mold cavity and retaining the release 
film in the mold cavity by directing a vacuum through the 

second opening. 

5 27. The method of claim ~5 further comprising providing 

10 

15 

·the molding apparatus with a s·econd opening in flow. 
communication with the mold cavity and separating the release 
film from the mold cavity by directing air through the second 

opening. 

28. The method of claim 25 further comprising providing 
an opening in the molding apparatus wherein the movable pot 
is mounted comprising a chamfered surface for clamping the 
release film. 

29. The method of claim 25 furthe~ comprising providing 
an enlarged clamping surface on the movable pot for clamping 
the release film. 

20 30. The method of claim 25 where.in the component 

25 

comprises an element selected from the group consisting of 
plastic packages, ball grid array devices, and chip scale 
packages. 

31. A method for molding a semiconductor component 
comprising: 

providing a substrate for the componenti 

providing a mold chase configured to form a molded 
portion on the substrate; 

30 providing a pot mounted for axial movement relative to 
the mold chase and comprising a reservoir configured to 
retain a m~lding compound; · ..•. 
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providing a plunger configured to move through the 
reservoir to inject the molding compound into _the mold 
cavity; 

placing a release film on the mold cavity and mold 
5 chase; 

10 

placing the substrate in the mold cavity; 
moving· the pot to clamp the release film to the mold 

.chase; and 

injecting the molding compound into the mold cavity. 

32. The method of claim 31 wherein the mold chase 
comprising a first mol~ chase and an opposing second mold 
chase. 

15 33. The method of claim 31 wherein the component 

20 

comprises an element selected_ from the group consisting of 
plastic packages, ball grid array devices, and chip scale 
packagea. 

34. 'l'he method of claim 31 wherein the substrate 
comprises a leadframe and the component comprises a 
semiconductor package. 

35. The method of claim 31 wherein the substrate 
25 comprises a plurality of contacts in a grid ~rray and the 

component comprises a ball grid array device. 

36. The rAethod of claim 31 wherein the substrate 
comprises ceramic or FR-4 and the component comprises a ahip 

30 scale package. 

37. A method for molding a semiconductor component 
COJ.11Prising; 

providing a substrate for the component; 
.. ·-· .... ,,. 
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providing a mold chase configured to form a molded 
portion on the substrate, the mold chase comprising a mold 
cavity, an opening and a surface: 

providing a pot mounted for axial movement within the 
5 opening, the pot comprising a reservoir configured to retain 

a molding compound,· a plunger configured to inject the 
molding compound into the mold cavity, ·and a clamping 
,.urface; 

placing a release film on the mold cavity and on the 
10 surface; 

placing the substrate on the mold chase proximate to the 
mold cavity; 

moving the pot such that the clamping ~urface clamps the 
release film to the surfacer and 

15 injecting the molding compound into the mold cavity and 

20 

onto the substrate to form the molded portion. 

38. '!'he method of claim 37 further conq;>rising directing 
a vacuum into the mold cavity to retain the release film. 

39. The method of claim 37 wherein the surface 
comprises a chamfered portion of the opening. 

40. The method of claim 37 wherein the dlamping surface 
25 comprises an enlarged portion of the pot. 

41. A method for molding a semiconductor component 
compri~ing: 

providing ·a. substrate; 
30 providing a mold chase comprising a surface and a mold 

cavity configured to form a molded portion of the 
semiconductor component; 

providing a movable pot proximate to the mold chase 
coinprising a reservoir configured to retain a molding 

... ·-· ...... 
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compound,: a plunger configured to inject the molding compound 
into the mold cavity, and a clamping surface for clamping the 
release film to the surface; 

placing the release film in the mold cavity and on the 

5 surface; 
placing the substrate on the mold chase proximate to the 

mold cavity; 
moving the pot to clamp the release film to the surface; 

and 

10 injecting the molding compound into the mold cavity to 
form the molded portion on the substrate. 

42 . The method of claim 41 further comprising providing 
a second mold chase and moving the pot by moving the second 

15 mold chase. 

43. The method of claim 41 further comprising 
separating the molded portion ~ran the mold cavity. 

20 44. The method of claim 41 further comprising 
separating the molded portion from the release film. 

45. The method of claim 41 further COJl\Prising providing 
the mold chaae with an alignment member and aligning the 

25 release film to the mold cavity using the alignment me~r. 

46. A system for molding a semiconductor component 
comprising: 

a mold chase comprising a mold cavity configured to form 
30 a molded portion of the component; 

a pot mounted for axial movement relative to the mold 
chase, the pot comprising a re2ervoir configured to retain· a 
molding compound, a plunger configured to inject the molding 

... , ... ., 
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compound into the mold cavity, and a clamping surface for 
clalt'lping a release film to the mold chase; and 

a drive mechanism for moving the pot. 

47. The system of claim 46 wherein the drive mechanism 

comprises springs. 

48. The system of claim 46 further comprising a drive· 
mechanism for moving the plunger through the reservoir. 

49. A system for molding a semiconductor component 
corrq;>rising: 

a pair of opposing mold chases comprising mating mold 
cavities donfigured to form a molded portion of the 

15 component; 
a movable pot mounted to one of the mold chases and 

configured to inject a molding compound into the mold 
cavities, the movable pot configured to clamp a release film· 
to the one of the mold chases to preve:n't the molding compound 

20 from wrinkling the release film~ and· to prevent the molding 
compound from seeping under the release film during injection 
into the moid cavities; and 

25 

a drive mechanism attached to the movable pot configured 
to move the movable pot. 

50. The system of claim 49 further comprising a 
clamping mechanism for clamping the mold chases together. 

51. The system of claim 49 further comprising a plunger 
30 on the movable pot having an enlarged clamping. surface for 

clamping the release film. 

52. The system of claim 49 wherein the mold chases 
comprise a plurality of mold cavities configured to retain a 
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leadframe and to align with die mounting sites on the 
leadframe. 

53. The system of claim 49 further comprising a vacuwn 
5 source in flow co:mmunication with the mold cavities. 

,; 

.. ·-· ..... 


