-1 - RUNNER SYSTEM FOR SUPPLYI NG MOLDI NG COVPOUND Fi el d of
the Invention 5The invention relates to the nolding of electronic
devices, and in particular to an arrangenent of runners for supplying
nol di ng conmpound for nol ding el ectronic devices. Backoround and Prior
Art 10 During the assenbly of sem conductor packages, sem conduct or
chips are often attached onto carriers, such as substrates or

| eadf rames, for processing nultiple seimconductor chips at the sane
time. After or during attachnent _electrical connections are nade

bet ween el ectric i no ontacts or
connecti on pads ﬁhiiﬁg§§§- 2 T done by
w re bondi ng, or the electrlcal pads can be dlrectly attached onto

t he contact g, s #e suQstrates or |leadframes. Thereafter, it is

usual |y necegsar§5?843%89ect the chips and the electrlcal connecti ons
fromthe environment by encapsulating themin a nDIdlng conpound,
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one or both ot the nold hal ves corresponding to nol di ng positions
where the chips to be 25 encapsul ated are |ocated. Ml ding conpound
IS |ntroducgg*¥k%ngghgpﬁgp§ﬁy pots in the nolding system and the
nol d supply pots are to the molding cavities through a system
of runn&ts and gates through which the nol di ng conpound is channel ed
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net wor ks 1230ant|ﬁn¥ HE 189§ etween electrical pads on the chips to corresponding

15  contacts or connection pads on the substrates or leadframes. This can be done

by wire bonding, or the elecirical pads can be directly attached onto the contacts
on the substrates or leadframes. Thereatfter, it is usually necessary to protect the
chips and the electrical connectioné from the environment by encapsulating them
in a moiding compound, such as epoxy molding compound {“EMC").

20
In a typical transfer molding process, a substrate with the chips attached is
placed into a molding system comprising top and bottom molding halves and
sometimes, a middle plate. Multiple molding cavities are formed in one or both of
the mold halves corresponding to molding positions where the chips to be

25 encapsulated are located. Molding compound is introduced via mold supply pots
in the molding system, and the mold supply pots are linked to the molding
cavities through a system of runners and gates through which the molding
compound is channeled before entering the molding cavities. A plunger is
insertable into each mold supply pot and the molding compound is distributed

30 from the mold supply pot upon compression by the plunger. After the cavities
have been filled, the molding compound is allowed to set and harden.



runners 16" symmetrically arranged on opposite sides of each nold
supply pot 14' as shown in FIG 1. For efficiency, at |east two
runners 16' are connected to 5 each nold supply pot 14' on both sides
of the nold supply pot 14. The nunmbers and cross-sectional areas of
all the runners 16" linked to each nold supply pot 14" are the sane,
and there are typically an even nunber of runners 16' on opposite
sides of the mold supply pot 14' whi checonnect the nold supply pot

14" to nolding cavities 15°. Such uniformty of the runners 16

permt a constant 10 nold packing pressure in the liquid nolding

conmpound during transfer noldi nP t hr oughout each runner 16'. However,
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: 15 molding positions can be molded. The difficulty is accentuated when the number

of columns is a prime number which is not divisible by any other integer except
the integer itself. It is desirable to devise a runner system which can incorporate
odd numbers or prime numbers of runners on opposite sides of the mold supply
pot 14’ to improve molding versatility.

20
Summary of the Invention

It is thus an object of the invention to seek to provide an improved arrangement
in the runner system to increase the flexibility of the molding system to mold

25  different types of substrates so as to achieve greater versatility as compared to
the prior art.

According to a first aspect of the invention, there is provided a runner system for
a molding apparatus, comprising: a plurality of runner networks, each runner
30 network further comprising a mold supply pot having a first side and a second
side opposite to the first side; a plurality of molding cavities on the first and



- 3 - second sides of the nold supply pot; and a plurality of runners
for channeling nol di ng conpound from each nold supply pot to the
plurality of nolding cavities; wherein at | east one of the nold
supply pots conprises a different nunber of runners |ocated on the
first side which are connected to the nold supply pot as 5 conpared
to a nunber of runners |ocated on the second side which are connected
to the nold supply pot. According to a3second aspect of the
invention, there is provided a nolding apparatus conprising: a row of
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| ocat ed on eac first and second sides of the row o
suppl y pot sSOMMecif e tsemeldsyerly 88t to hereinafter describe the
i nvention |n greater detail by reference to the acconpanying
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on first and second sides of the row of mold supply pots; networks of runners
connecting the mold supply pots to the plurality of molding cavities, each runner
connecting a mold supply pot to a column of multiple molding cavities; and
wherein an odd number of runners corresponding to an odd number of columns
15  of molding cavities are located on each of the first and second sides of the row of
mold supply pots.

It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings. The particularity of the drawings and

20  the related description is not to be understood as superseding the generality of
the broad identification of the invention as defined by the claims.

Brief Description of the Drawings

25 The present invention will be readily appreciated by reference to the detailed
description of the preferred embodiment of the invention when considered with
the accompanying drawings, in which:

FIG. 1 is a plan view of a conventiona! runner system comprising runners linked
30 to multiple mold supply pots; and



description of the preferred enbodi nent of the invention when
considered with the acconpanyi ng draw ngs, in which: FIG 1is a
pl an vi ew of a conventional runner system conprising runners |inked
30to nmultiple nold supply pots; and - 4 - FIG 2 is a plan view of a
runner system according to the preferred enbodi nent of the invention
which is applicable for nolding a substrate wth an odd nunber of

col ums of nol ding positions. 5Detail efl-Descri ption of the Preferred
Enbodi ment of the Invention FIG 2 is a plan view of a runner system
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for carrying molding compound to each moiding cavity 24 in which an electronic
compaonent is located and molded.

20  Additionally, a second runner network 13 has asymmetrically-arranged runners
20, 22 with an unequal number of runners 20, 22 on opposite sides of the mold
supply pot 18. By incorporating the second runner network 13 into the runner
system 10, an odd number of runners 22 can be connected on one side of the
mold supply pot 18, while an even number of runners 20 can be connected on an

25 opposite side of the mold supply pot 18. In the preferred embodiment, there is a
single runner 22 on one side of the mold supply pot 18, and a pair of runners 20
on the opposite side of the mold supply pot 18 which are connected to the mold
supply pot 18. This results in an asymmetrically-arranged runner system 10.
The advantage of this runner system 10 is that substrates with an odd number of

30 columns of molding positions can be accommodated.



Accordingly, as illustrated in FIG 2, there are a total of thirteen
columms of nolding cavities 24, thirteen being a prinme nunber. To
achi eve the aforesaid arrangenent, the cross-sectional areas of the
respective runners 20, 22 on either side of the nold supply pot 18 in
t he second runner network 13 are not the sane. 5 In the case where
there is a symetrical runner network 12, all the runners 16 have the
sane cross-sectional areas to achi eve-a&n equal nold packing pressure
al ong each branch of runners 16. However, when having different
nunber s of runn rs, 20 2.0 t i des of .the ld suppl 0
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Thus, it would be appreciated that the asymmetrical runners allow flexibility in
20 incorporating odd columns of molding positions into the molding apparatus with
the said flexible runner system. [n particular, substrates can be molded even if
the number of columns of molding positions is a prime number.

The invention described herein is susceptible to variations, modifications and/or

25 additions other than those specifically described and it is to be understood that the
invention includes all such variations, modifications and/or additions which fall
within the spirit and scope of the above description.



a plurality of runners for channeling nol ding conpound from each nol d
supply pot to the plurality of nolding cavities; 10wherein at |east
one of the nold supply pots conprises a different nunber of runners

| ocated on the first side which are connected to the nold supply pot
as conpared to a nunber of runners |ocated on the second side which
are connected to the nold supply pot.-615 2. The runner system as
claimed in claim1l1, wherein there are an even nunber of runners

| ocat ed on drst side of the nold supply pot and an odd nunber of
runners Io%%’?-@ué'on the second side of the nold supply pot. 3.

The runner systemas claimed in claim2, wherein the nunber of

runners 20, conpri sed intthg odd Iiréunber of runners.is a prinme nunber.
4. The run%er”?‘ywa?ﬁ QS I3 GO IARPELIKS: SPTPHENGY ecedi ng cl ai ns,
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runner corﬁﬁﬁppyéﬂﬁiiaﬁ'dt he even nunber of runners. 30 6. A nol ding
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supply pot to the plurality of molding cavities;

10 wherein at [east one of the mold supply pots comprises a different number
of runners located on the first side which are cannected to the mold supply pot as
compared to a number of runners located on the second side which are

connected to the mold supply pot.

15 2. The runner system as claimed in claim 1, wherein there are an even
number of runners located on the first side of the mold supply pot and an odd
number of runners located on the second side of the mold supply pot.

3. The runner system as claimed in claim 2, wherein the number of runners

20  comprised in the odd number of runners is a prime number.

4, The runner system as claimed in any one of the preceding claims, wherein
the runners on the first side of the mold supply pot have different cross-sectional
areas from the runners on the second side of the mold supply pot.

25
5. The runner system as claimed in claim 4, wherein the cross-sectional area
of each runner comprised in the odd number of runners is larger than the cross-

sectional area of each runner comprised in the even number of runners.

30 6. A molding apparatus comprising:
a row of multiple mold supply pots;



a plurality of colums of nolding cavities arranged orthogonally to
the row of nold supply pots |located on first and second sides of the
row of nold supply pots; net wor ks of runners connecting the
nol d supply pots to the plurality of 5 nolding cavities, each runner
connecting a nold supply pot to a colum of mnultiple nolding
cavities; and wherein an odd nurber of runners corresponding to
an odd nunber of colums of nolding cavities are | ocated on each of

the first and se i go] 7. The
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first side of the nold supply pot have different cross-sectional 25
areas frorthe Fawpiimakksipply R second side of the nold supply pot.

11. Thg nol ding apparatus as clained in any one of clains 8 to 10,
wherein the cross-sectional area of each runner conprised in the odd
nunber of #unndhg medingrepparatimas clained vsdaiseti whergin arleastameez{dhe

runner COFH%H%Eley rﬂ:ofsh?aseé’giﬂ‘ei%gt HMHBSF of%nrﬁe%‘ ¥cated on the first side which
are connected to the mold supply pot as compared to a number of runners
located on the second side which are connected to the mold supply pot.

15
8. The molding apparatus as claimed in claim 7, wherein there are an even
number of runners located on the first side of the mold supply pot and an odd
number of runners located on the second side of the mold supply pot.

20 9. The molding apparatus as claimed in claim 8, wherein the number of

runners comprised in the odd number of runners is a prime number.

10.  The molding apparatus as claimed in any one of claims 7 to 9, wherein the
runners on the first side of the mold supply pot have different cross-sectional
25 areas from the runners on the second side of the mold supply pot.

11.  The molding apparatus as claimed in any one of claims 8 to 10, wherein
the cross-sectional area of each runner comprised in the odd number of runners
is larger than the cross-sectional area of each runner comprised in the even

30 number of runners,



