- 1 - RUNNER SYSTEM FOR SUPPLYI NG MOLDI NG COMPOUND Fi el d of the
I.nvention 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. Background and Prior
Art 10 During the assenbly of sem conductor packages, sem conductor
chips are often attached onto carriers]-such as substrates or

| eadf rames, for processing rrul ti pI e sem conductor chips at the sane
time. After or dyrj connectlons are made

bet ween el ectri ced : Y

1 3 eo™ acts or
connecti on pads on the substrat es or | eadf r anes. Th| s can be done by
w re bondi ng or the electrical pads can be directly attached onto
the cont acE&l rates or |eadfranes. Thereafter, it is
usual Iy necessary to protect the chips and the electrical connections
fromthe environnent by encapsulating themin a nolding conpound,
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somet i mes, devigasddl e plate. Multiple nolding cavities are fornmed in
one or both of the nold hal ves corresponding to nol ding positions
where the chips to be 25 encapsul ated are | ocated. Ml di ng conpound

i s introduBackavdundwidiPriordgt y pots in the nol ding system and the
ol d sypply pots are linked to the nolding cavities through a system
of runners and gates through which the nol di ng conpound is channel ed
bef ore ent Buiimmthel*%smﬂbw ofgser@ivoriduetar packdgesgeemicenduder drigd arel oftem
each nol d nd th | din 0 nd is distributed 30 m
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har den. -coznn_ections are made between 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 electrical pads can be directly attached onto the contacts
on the substrates or leadframes. Thereafter, it is usually necessary to protect the
chips and the electrical connections from the environment by encapsulating them
in a molding 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.



A typical nolding system 10' has multiple runner networks 12' with

i ndi vi dual 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 nunbers and cross-sectional
areas of all the runners 16' |inked to2each nold supply pot 14' are
the sanme, and there are typically an even nunber of runners 16" on
opposite sides of the nold supply pot 14" which connect the nold
supply pot 14" to nolding cavities 15 . Such uniformty of the
runners 16A fypical modicgysiant 100hamlnwlm@ki1mgarmeewenksel 2’ withhiadividyal d

| di d.durin sfer t hr oughout each runner 16'.
owever, - RO 26-5ielek b8 gt PllposleCHFro ol pBE o Abiy P8l ng
system 10' 1@hacéhdwrintBIG: he Rdjléﬁ&:leﬁcysathéésfta\bmiuﬁﬁb@é 16%8te RBnABIEE tb

For exappl e, whe a pair of r cated on each side of
the mold sBpfl @okgfu potidy 9“319 a% Qgthﬁﬁ‘&?l SHRRY 2Rt &ded DR NBDE S f

col umns  of aAd cravsdieRgomN SirédsIPBalE 8fe RenBR! tedinkdd @ dhér hiold EXppiy pot
accentuat ed when the nunber of colums is a prinme nunber whi ch 1S not

divisi bl e BY @fythst PRIPe ARG dagre Are dypicallyean rﬁvsgé}umtfegeqffrunn@rsl (58 on

desi rabl e pgpskieisifesdofltHE Rfld §u.§§|¢psbm %.&aeoﬁdéepfr@%am%uesg guiAer s
or prime nunmbers of runners on opposite sides of the nold supply pot

14' to i nploteldiRg gavites dPsatSurh tupiformaitysahiigr (unoers he Peiiding CeAstnt | s
thus afp objRfd pékind BrdsaM@nti 8 Ihﬂldsn‘?l%l&ﬁd)c&rﬁ?%dr%e?@ﬁhdbﬂ?rﬁs‘?éfreﬂ Idj

arrangement in the Tunner systemto increase exi ty o
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of nol th ngmekding p%tlcms aandoef molsiedaﬂ'che 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 mold supply pot; and a plurality of runners
f.or channeling nol di ng conmpound 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-8econd side which are connected
to the nold supply pot. According to a second aspect of the

i nventi on, e i i de | di ng_apparatps conpri si.,ng., a row of
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| ocat ed oncemsdtist totthe nidid §@p@y|§otsecond sides of the row of nold
supply pots. It will be convenient to hereinafter describe the

invention in greater detail by reference to the acconpanying

draw ngs. ABgoramigt to- 4l &dohd pekhdf dhawhitdtioANthe?did Hrédled @dmolding
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acconpanyi pgn il RS mold'sWpiyF 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 conventional runner system comprising runners linked

30 to multiple mold supply pots; and



FIG 1 is a plan view of a conventional runner system conprising
runners |inked 30to nultiple nold supply pots; and - 4 - FIG 2 is a
pl an view of a runner system according to the preferred enbodi nent of
the invention which is applicable for nolding a substrate with an odd
nunber of colums of nolding positions. 5Detail ed Description of the
Preferred Enbodi ment of the Invention-#rG 2 is a plan view of a
runner system 10 according to the preferred embodi ment of the

i nvention e f a_ su ratevvl
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nol ded. 204pWbbintdilof Yhe RvERANENIEM rmgspnasbné%kmlambaﬁ substrate with an
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nol d suppl t f
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for carrying molding compound to each molding cavity 24 in which an electronic

component 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.



- 5 Accordingly, as illustrated in FIG 2, there are a total of
thirteen colums of nolding cavities 24, thirteen being a prine
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 the second runner network 13 are not the sanme. 5 In
the case where there is a symetrical -sunner network 12, all the
runners 16 have the sane cross-sectional areas to achieve an equal
nol d packi ng pressure al ong each_branch of runners 16. However, when
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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. In 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.



supply pot; and a plurality of runners for channeling nol ding
conpound from each nold supply pot to the plurality of nolding
cavities; 1lOwherein at |east one of the nold supply pots conprises a
di fferent 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 cBnnected to the nold supply
pot. 15 2. The runner systemas clainmed in claim1l, wherein there are
an even nuE£§@M§L runners |located on the first side of the nold
supply pot odd nunber of runners | ocated on the second side of
the nold supply pot. 3. The runner systemas clainmed in claim
2, wherein_,the Runber of runners 20 conprised in.the odd nunber of
runners is'a pritfeMRlSKRIPM foga mgl ”969&8@“5?5?@9?%@9@Iained in claim
1, wherein the &unnelitg ophuined rctweksSéatth AinnbhAetidiid fitheplcympakingay e
different cross-s ctiqpal areas fromthe runners on the second side
of the ol B4 BHIRY PYJihavirg a fyst sifie apd aserond side ppResite tgithrutrst #idey ai m

4, wherein the gpRFshtH A MAdIRY Vs On Backst tNescdiRNBIEES 8f tHe nfohe
odd nunber of runners is larger than the cross-sectional area of each

runner cor’rﬁ'i‘ﬁ’@)é_ao‘\i_? Adhe even nunber of runners. 306.A nol di ng
apparatus conpri piblity df ][rGWHéPé foRUHdnPb A dRIotHiSy BEmpo Fom each mold

a plurality of colums of nol di ng_ cavities arranged orthogonally to
t he row of SYRRIYPRLIB NS PIERIY ofsrelgiag caMitiesr st and second sides of the

row of 4ol d supphyreRCdtSeast one of the rﬂ?fd‘é&rﬁgﬁ/ cﬁbtls Eé‘rﬂeﬁge% é:&ﬁgr%ﬁﬁlmﬂb&pe

mol d supply pots to the plurality o ng cavities, each runner
connect i ngolruRBers lecgied on i firsioside whiohrate 6pnmasitad tol the mistidiswply pot as

cavities; @hflpared 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 claim 1, 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;



wher éi n an odd nunber of runners corresponding to an odd nunber of
colums of nolding cavities are |ocated on each of the first and
second sides of the row of nold supply pots. 10 7. The nol di ng
apparatus as clainmed in claim®6, wherein at |east one of the nold
supply pots has a different nunber of runners |ocated on the first
side which are connected to the nold sdpply pot as conpared to a
nunber of runners |ocated on the second side which are connected to
the mold supply_pot. .15 . _The, nol din aratus as _clained in claim
7 aher ai nther 8 PliraIGA! edmha or FRIdd S dier it ubodelbiie he Fud
si de of thef mMyidlsgpipbytspotated@nditstadhidl s8ooRE sideks df U 6V of AR SGHHN
the second side of the nold supply pot. 209. The nol di ng apparatus as

clai med i nPeiSai m 8, wherein the number of runners conprised in the

odd nunber of ryRABAG bSruANBFS BEhNRBHIME the mo|d@up69q)oﬁmkdﬂtﬁwp@p£ﬁy @t us
as clained in claim7, wherein the runners on rst sid

mol d suPpl JIYIRO FRYEes PRE E¥ANes repsaeating aorﬁaid alﬁl%%)é ppi dena ﬁ@lumn of

25runners %Iﬁd]‘@m%ﬁﬁr%‘ébﬁﬂ&eaﬁé the nold supply pot. 11. The nol ding
apparatus as clainmed 1n claim210, wherein the cross-sectional area of

each runner conp¥hereEyan PAdhRUMBRRT ofuiMPBErSOROrfasARRIIRG ite anaedskAUMAANOf he
Cr 0ss- sect b9iains ¥t Fbidthg @aifled HrY1BEatel B &t tFe iFke aRY SBcAMTREES Bf

30r unners.
the row of mold supply pots.

10
7. The molding apparatus as claimed in claim 6, wherein at least one of the
mold supply pots has a different number of runners located 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 claim 7, wherein the runners on the
first side of the mold supply pot have different cross-sectional areas from the
25 runners on the second side of the mold supply pot.

11.  The molding apparatus as claimed in claim 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 number of

30 runners.



