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I nvention The invention relates to the nolding of electronic

devices, and in particular to the automati c renoval of excess nol ding

conmpound from nol ded el ectroni ¢ packages after nolding. 10 Background

and Prior Art During the assenbly of s,Fm' conduct or packages,

sem conductor chips are often attached onto carriers, such as

substrates or |eadfranes, for processing nultiple 15 sem conductor

chips at the sanme tinme. After or during attachnment, electrical

connections are nade between electrical pads on the chips to

correspondi ng contARPARATUS ANEMETHOD FOR IN-MOLD DEGARING or

| eadf rames. This can be done by wire bonding, or the electrical pads

can be directly attached onto the contacts on the substrates or

| eadf ranes. Thereafter, it is usually necessary to protect the 20

chips and the el ectrical connections fromthe environnment by

encaps @l atfiield of lrerdniventiothpl di ng conpound, such as epoxy nol di ng

conmpound ("EMC'). In a typical transfer nolding process, the

substrate or leadframe with the chips attached is placed into a
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i nt r oducedpdcRbGedErtal melgipgy pPots in the nolding system typically in
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Background and Prior Art

During the assembly of semiconductor packages, semiconductor chips are often
attached onto carriers, such as substrates or leadframes, for processing multiple

156 semiconductor chips at the same time. After or during attachment, electrical
connections are made between electrical pads on the chips to comesponding
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. Thereafter, it is usually necessary to protect the

20 chips and the electrical connections from the environment by encapsulating them
in 2 molding compound, such as epoxy molding compound ("EMC").

In a typical transfer moiding process, the substrate or leadframe with the chips
attached is placed into a molding system comprising two mold halves. One or
25 more molding cavities are formed in one or both of the mold halves
corresponding to the positions of the chips to be encapsulated. Molding
compound is introduced into mold supply pots in the molding system, typically in
pellet form. The mold supply pots are linked to the molding cavities through a
system of runners and gates through which the molding compound is channeled
30 before entering the cavities. A plunger is insertable into each pot under heat and
pressure to crush the pellet and distribute molding compound under the pressure



pellet form The nold supply pots are |linked to the nolding cavities
t hrough a system of runners and gates through which the nol ding
conpound i s channel ed 30 before entering the cavities. A plunger is
i nsertabl e into each pot under heat and pressure to crush the pellet
and distribute nol ding conpound under the pressure - 2 - fromthe
pl unger through the system of runnersZand gates and into the nol ding
cavities. After the cavities have been filled, the nolding conpound
is allowed to set. 5 Besides, nolding ¢conpound that is filled intgQ the
cavities figMm M%%!ngﬁrégr%ﬁ? 1B SYsenHol BHTNETT ARP GRtRE @@J e e Mokting)

i nsi de togthiedrol d supply pot, and in the runners and gates. FIG 1
Is a plan view of a nolding surface of a lower nold 10 including 10
| eadf ranes 12 that have been encapsulated in the nold 10. Each

| eadf rane 12 cont ai ns encapsul at.ed, packa 14 correspondi ng ,to
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encapsul at ed packages 14 protects internal components (not shown) on
the |l eadframe 12 and woul d be retained. The cull portion 16, runner
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and a special degating tool is used to undertake the process. The 25
degat ed cabri¢ shll piacheshtor tharencapswated pagkages 4 hand & canibercaryeniently

further pragrasih%sdte BR8P Rlrfef 18 and gate 20 portions of the excess molding

15 material 15. The encapsulated portion corresponding to the encapsulated
packages 14 protects internal components (not shown) on the leadframe 12 and
would be retained. The cull portion 16, runner portion 18 and gate portion 20 are
not used and thus need to be removed and discarded before further processing
of the leadframe 12.

20
Conventionally, an offloading arm will transfer the molded carriers from the lower
mold 10 to a degating tool. Degating generally involves a process of ¢lamping,
punching or flipping the excess molding material to separate it from the electronic
packages, and a special degating tool is used to underiake the process. The

25 degated carrier is then transferred to yet another station for further processing as
appropriate.

However, the aforesaid conventional degating approach has a number of
shortcomings. A major disadvantage is that a separate station is required to
30 accommodate the degating tool. This necessitates a higher cost involved in
manufacturing a separate degating tool, and a larger resultant machine footprint



However, the aforesaid conventional degating approach has a nunber of
shortcom ngs. A nmmjor disadvantage is that a separate station is
required to 30 accombdate the degating tool. This necessitates a

hi gher cost involved in nmanufacturing a separate degating tool, and a
| arger resultant machine footprint - 3 - takes up valuable floor
space. Another disadvantage is that theddegating tool has to be
custom nade and can only be desi gned after the desi gn of the nold
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a first aspect of the invention re is provided a degating
appar at us ©8flinepar ati ng excess nol ding material from encapsul at ed
el ectronic

10 Summary of the Invention

It is thus an object of the invention to seek to perform the degating process while

the encapsulated electronic packages are still in the mold in order to avoid the

need for a separate degating station as well as fo avoid some of the other
15 aforesaid disadvantages of the conventional approach.

According to a first aspect of the invention, there is provided a degating
apparatus for separating excess molding material from encapsuiated electronic
packages in a molding system, the degating apparatus comprising: at least one

20 holding device coupled to a mold of the molding system that is located such that
excess molding material is molded onto at least a portion of the holding device
during molding; and a locking feature on the portion of the holding device that is
molded for locking the excess molding material to the holding device; wherein the
holding device is operative to hold the excess molding material molded onto it

25 and to forcibly separate the excess molding material from the encapsulated
electronic packages after molding.

According fo a second aspect of the invention, there is provided a method for
separating excess molding material from encapsulated electronic packages in a
30 molding system, comprising the steps of: locating at least one holding device
coupled to a mold of the molding system at a position where excess molding



packages in a nolding system the degating apparatus conprising: at
| east one 20 hol di ng device coupled to a nold of the nolding system
that is |ocated such that excess nolding material is nolded onto at
| east a portion of the holding device during nolding; and a | ocking
feature on the portion of the holding device that is nolded for

| ocki ng the excess nmolding material té-the hol ding device; wherein
the hol ding device is operative to hold the excess nolding nateri al
nol ded onto it 25 and to forcibly separate the excess nol din
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portion of the holding device during nolding such that excess nol ding
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Brief Description of the Drawings

15  An example of a preferred embodiment of an in-mold degating apparatus and
method in accordance with the invention will now be described with reference to
the accompanying drawings, in which:

FIG. 1 is a plan view of a molding surface of a lower mold including leadframes
20 that have been encapsulated in the mold;

FIG. 2 is an isometric view of the leadframes including illustrations of positions of
holding pins and ejector pins of a degating apparatus according to the preferred
embodiment of the invention;

25
FIG. 3 is a side view of a molding tool in a closed state just after molding has
been performed;

FIG. 4 is a side view of the molding tool in an open state with the excess molding
30 materal having been separated from the encapsulated packages;



Brief- Description of the Drawings 15 An exanple of a preferred
enbodi ment of an in-nold degating apparatus and nethod in accordance
with the invention will now be described with reference to the
acconpanyi ng drawi ngs, in which: FIG 1 is a plan view of a
nmol di ng surface of a |lower nold including | eadfranes 20 that have
been encapsul ated in the nold; FIG 2-Ps an isonetric view of the

| eadf rames including illustrations of positions of holding pins and
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FIG 5 is a side view of the excess nolding material being wered so
that it is suspended between the | ower and upper nolds of the opened
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the Invention FIG 2 is an isonetric view of electronic devices in
the formof |eadfranes 12 10 including illustrations of positions of
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ej ector pins Z4, of a degating apparatus according to the preferred
enbodi ment of the invention. Miultiple holding pins 22 are distributed
over a lo | ON; r; I} Tol tarl '
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packages 14 at the same tinme without the |likelihood of any strip o
excess nol MR fRaatipnavhers a siidk iof £xfasH meidingr matesialiis sedidedandoare

arranged to hold the strip of excess molding material 15, which may comprise the

15 cull 16, runners 18 and gates 20. There should preferably be sufficient holding
pins 22 to support multiple strips of excess molding material 15 so that the
different strips of material can be forcibly separated from the encapsulated
electronic packages 14 at the same time without the likelihood of any strip of
excess molding material 15 cracking when performing detachment.

20
For clarity, holding pins 22 have only been illustrated for one strip of excess
molding material 15. However, it should be appreciated that in practice, holding
pins 22 would be provided for all the different strips of the excess molding
material 15 for detaching them simultaneously. The positions whereat the other

25 holding pins 22 should be positioned are represented by raised protrusions 22a
which are preferably distributed regularly over the cull 16, runners 18 and gates
20.

Whereas the holding pins 22 are used to support and forcibly pull the excess
30 molding material 15 away from the encapsulated packages 14, there are also a
plurality of ejector pins 24 to contact the leadframes 12 and push the leadframes



For clarity, holding pins 22 have only been illustrated for one strip
of excess nmolding material 15. However, it should be appreciated that
I n practice, holding pins 22 would be provided for all the different
strips of the excess nolding material 15 for detaching them

si mul t aneously. The positions whereat the other 25 hol ding pins 22
shoul d be positioned are represented bfraised protrusions 22a whi ch
are preferably distributed regularly over the cull runners 18 and
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FIG 1. FIG i de, vi ew of lding tool in a closed state
just after® W&Pmﬁﬁ@%%%ﬁeﬂm'ﬂm The nol di ng tool conprises a

| ower nmold 10 and an upper 15 nold 11. The | ower and/or upper nol ds
10, 11 have cavities for form ng the encapsul ated packages 14. The

hol di ng pi hK3. R isapsideyiemeal adneldvgdepkin fmmedlstaw@?t affer melding: laap

t hrough ho Hﬁﬁ? erddRRG

per pendi cu#’%ﬁ] bg{fo € rm'{édl ng séj @ceg@nns E;a)éa#&fﬁ ?(?eagdo%%r'i?ﬁer
and cl t8i ngottd fl ¢ctTioe$ovedr aﬂmb'ot apper motdsupPell iavd calflies for fokrting ther
end of each 20 h&l%&)n *)i n o to v\@tch X ss no dI the“al 1
o ol ded. papsiipterh Adeasds . Bhe rilinel s 22 Sreriauhlefilo The Shpét molt
formof a hpokthékareiRidries Mloddh ReleshfodPeli |hhthé Gpperefoldndenthad are
surface for | ocking and hol di ng excess nolding material 15 that flows

i nto cont atienipd perpandicuaryderthe meding, surfaees and papalle! for thecaneping andhe
notch 26 1 §oLRERLcABhY of the Wivet' &% BhpdifmolR! 76,791 P i %r émd of each

20 holding pin 22 onto which excess molding material 15 is molded further
comprises a locking feature, which may be in the form of a hook-like protrusion or
notch 26 with a curved indented surface for locking and holding excess molding
material 15 that flows into contact with, and solidifies onto, the notch 26.
Preferably, the notch 26 is formed only on one side of the holding pin 22.

25
When the upper mold 11 is lifted to open the molding tool in the preferred
embodiment, the holding pins 22 are fixed relative to the upper mold 11 during
opening of the upper mold 11 such that it is configured to move together with the
upper mold 11. The holding pins 22 that have engaged the excess molding

30 material 15 will hold onto and lift the excess molding material 15 together with the
upper mold 11. Simultaneously, the ejector pins 24 are forcibly extended to push



When the upper nold 11 is lifted to open the nolding tool in the
preferred enbodi nent, the holding pins 22 are fixed relative to the
upper nold 11 during opening of the upper nold 11 such that it is
configured to nove together with the upper nold 11. The hol di ng pins
22 that have engaged the excess ﬁD|dIn% 30 material 15 will hold onto
and lift the excess nolding materi al together with the upper nold
11. Sinultaneously, the ejector pins 24 are forcibly extended to push
- 7 - agai nst, th to s parate the excess
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packages ldéncapsealdted packages 422 is supporting the excess nol ding

material 15 to contact the upper 10 nold 11, with the notch 26 acting
as the support mechanismfor the excess nolding material 15. The
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coupled to the uppe , are fted together wth the u

11. 150pt i Gwdgriay, 15 hdre bean separatad drarathe @neepsulalad/nackagesblc, Then
addi tional p SHRRYIHK 22 is supporting the excess molding material 15 to contact the upper

10  moid 11, with the notch 26 acting as the support mechanism for the excess
molding material 15. The ejector pins 24 adjacent to the holding pins 22, and
which are also coupled to the upper mold 11, are lifted together with the upper
mold 11.

15  Optionally, if the molding material is soft and/or pliable, an additional support
device, which may be in the form of push-up pins 27 may be included in the
bottom mold 10. The push-up pins 27 help to lift and separate the excess
molding material 15 at the same time as it is forcibly separated from the
encapsulated packages 14 by the holding pins 22. It may also reduce the risk of

20 breakage of the excess molding material 15 during separation.

Thereatfter, the holding pin 22 is operative to move relative to the upper mold 11
so as to position the excess molding material relative to the molds 10, 11. FiG. 5
is a side view of the excess molding material 15 being lowered away from the

25 upper mold 11 so that it is suspended between the lower and upper molds 10, 11
of the opened molding tool. [n this position, the excess molding material 15 has
a clearance from the upper mold 11 as well as the ejector pins 24 and is ready
for removal from the molding system.

30 FIG. 6 is a side view of the excess molding material 15 being dislodged from the
holding pin 22 for removal from the molding system. A removal device, such as



device, which may be in the formof push-up pins 27 may be incl uded
in the bottomnold 10. The push-up pins 27 help to Iift and separate
the excess nolding material 15 at the sanme tinme as it is forcibly
separated fromthe encapsul ated packages 14 by the hol ding pins 22.

It may al so reduce the risk of 20 breakage of the excess nol ding
material 15 during separation. Thereaffer, the holding pin 22 is
operative to nove relative to the upper nold 11 so as to position the
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tooling cost, and reduction of design time because no degating tooling design is
20 needed.

Further, the degating result can be known immediately once the molding tool is
opened, whereas in the prior art, one would have to monitor the result only after
the leadframe passes through the separate degating system. Moreover, since
256 degating is done when the leadframe and encapsulated packages are still hot,
there is less warpage in the leadframe and less thermal stress is generated.
These factors can result in better overall quality of the encapsulated packages.

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

30 additions other than those specifically described and it is to be understood that the



opened, whereas in the prior art, one would have to nonitor the
result only after the | eadfrane passes through the separate degating
system Moreover, since 25 degating is done when the | eadfranme and

encapsul at ed packages are still hot, there is |less warpage in the
| eadfrane and | ess thermal stress is generated. These factors can
result in better overall quality of th@‘encapsulated packages. - 9 -

invention includes all such variations, nodifications and/or

additions which fall within the spirit and. scope of, the ove ..
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excess Nl itld tepssiit atd dcopeofiheaidbovk absshipeibgct roni ¢ packages in a
nol di ng system having an upper nold 5 and a | ower nold which clanps
onto the upper nmold with a parting plane at a neeting of the upper
nmol d and the | ower nold, the degating apparatus conprising: at
| east one holding device in the formof a pin coupled to the upper
nol d of the nolding system the holding device termnating in atip
portion renmote from 10a | ower nold, the tip portion being |ocated
such that excess nolding material is nolded onto the tip portion of
t he hol di ng devi ce during nolding; and a locking feature on
the tip portion of the holding device that is nolded for |ocking the
excess nolding material to the hol di ng devi ce;



wherein the holding device is operative to hold the excess nol ding
15material nolded onto it and to forcibly separate the excess nol ding
material fromthe encapsul ated el ectroni c packages after nvolding, and
t he encapsul ated el ectroni ¢ packages, excess nolding material and tip
portion of the hol ding device being | edat-ed substantially along the
parting plane at the neeting of the upper and I ower nolds in a cl osed
state of tqg mol di ng 20 system 2. The degating apparatus as clai ned
inclaiml, | r conprising nultiple holding devices distributed
over a location where a strip of excess nolding material is to be

mol ded which are operative to hold the strip of excess nolding
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oper at i Ve tanthallewememoieiwhichl darps ioptp tile @opesxueld svitrok diantipoplase izdla,
4. The de i t i f 0 fath edi

Ciai e, 1 T RO BRI, HRedt T RS, hE B PR e Bedl G BpBdars
contact an ehgeismgni ¢ devi ce on which the encapsul ated el ectronic

packages are for i t S I roni ev, away from
t he excess nol dia%%ﬁ%p gé’ﬁgﬁfngsge\@é;é %é%"é’ﬁhﬁﬁm&' a@@&%&@gﬁﬁype A
i n cl ai m 4,ofweemeiding bgstenethiedioldiey Hedca etmitating i ditip podtion remote fom
coupled.to the sa | d. and..are | ocat ed adjagent to each.other.. 10
6 The o Bl i ARernRstRh Beisd FBites SR IR texbths P Limatgial &
clai ns, funhdlded ontathe sibportonnstlitee hokmgtisvitetdigingPhdldihgadnd s ori ent ed
per pendi cul arly t | di n rface of t rting the

0.,a S nold for .inse
hol di ng devi ce. & 10¢kng “’833@575?6'@ W%{tﬁé h&k’"& g?\ﬂ@dﬁ*ﬁhfsam&deﬁéorof
the precediiggking drgxceddmohiigtinatdriabtol tHE kblithg ®&Rides e conprises a
notch forned at ?‘n end  of tg_e hol di ng devi ce. ,
wherein the holding device “is operative to hold the excess molding
15  material molded onto it and to forcibly separate the excess molding material from
the encapsulated electronic packages after molding, and
the encapsulated electronic packages, excess molding material and tip
portion of the holding device being located substantially along the parting plane
at the meeting of the upper and lower molds in a closed state of the molding

20  system.

2. The degating apparatus as claimed in claim 1, further comprising multiple

holding devices distributed over a location where a strip of excess moiding

material is to be molded which are operative to hold the strip of excess molding
25 material.

3. The degating apparatus as claimed in claim 2, further comprising multiple

holding devices disiributed over locations where multiple sirips of excess molding

material are fo be moided which are operative to hold the multiple strips of
30  excess molding material.



8. The degating apparatus as clained in claim7, wherein the notch
conprises a curved indented surface on the holding device. 20 9. The
degating apparatus as clained in claim7 or claim8, wherein the
notch is formed only on one side of the hol di ng devi ce. 10. The
degating apparatus as clainmed in any anq .of the preceding clains, 25
wherein the holding device is fixed relative to the nold during
opening of the nold such that it is configured to nove together with
the mol d duti ng Gisedegrfinghennacdtus as ddimetihie atwgend nf)theppcading @ams,

clainmed in i : i j ice i.s..furth . .
o o AR I Rl BB e A s govis
12 - as to goshichahetdneapsudatsd ehadtdnitgpaukbges ate foahdd ty oider telpash Ve
to the nol d afte . The degating

I | d has .been opened. 1
apparat ue. Seu i aed By R RaRE B e R Br ERedng ™ ai e, 8 rur ¢ her
conprisisng a support device coupled to another nold that is operative
to support the cess nolding material duri sepayat|on of excess
mol di ng materi aﬁ)hier%?ﬂatt'ﬁg a@ﬁ%‘?ﬁ&?%?@ﬂ“%‘f@c&%ﬁhgcw %f@!@a@@fj%‘iﬁopt ice
hol di ng dewVdrkthe holdidg devibs afegRipldiDtodRP 88k Hold Bn8laté REtddadfabenP e
of the preceding clains, 10 further conprising a renoval device

operative t5Ci¥MYedge the excess nol ding material fromthe | ocking
feature of the hol di ng devi ce. 14. The degating apparatus as

clainmed in claim13, wherein the renoval
10 8. The degating apparatus as claimed in any one of the preceding claims,

further comprising a hole formed in the mold that is oriented perpendicularly to a
molding surface of the mold for inserting the holding device.

7. The degating apparatus as claimed in any one of the preceding claims,
16  wherein the locking feature comprises a notch formed at an end of the holding

device.

8. The degating apparatus as claimed in claim 7, wherein the notch
comprises a curved indented surface on the holding device.

20
9. The degating apparatus as claimed in claim 7 or claim 8, wherein the
notch is formed only on one side of the holding device.

10. The degating apparatus as claimed in any one of the preceding claims,

25 wherein the holding device is fixed relative to the mold during opening of the
mold such that it is configured to move together with the mold during opening
thereof.

11.  The degating apparatus as claimed in claim 10, wherein the holding
30 device is further operative to move relative to the moid to which it is coupled so



device is operative to push excess nolding material away fromthe
hol di ng 15devi ce. 15. The degating apparatus as clained in claim13
or claim14, further conprising a bin positionable under the hol ding
device for collecting the excess nolding material that is dislodged.
20 16. The degating apparatus as claLped in any one of the preceding
clainms, wherein the at | east one hol ding device configured to engage
t he excess nnldinq_naterial on a peripheral surface of itself.

It

2517. The deageieinggitiapghe sreessanolding melgriplhalthPy drielagve thibepneld adtentie
cl ai s, th\%é@%ﬂﬁﬂlﬁ%’gég being forned to a |ateral side of the

hol di ng de I'ng system for encapsul ating electronic
packages, the nol ding system conprising: 30an upper nold and a | ower

nol d which a o) . | o .wi ti I .

nmeeting of t ‘enﬁglger ﬁbg%gﬁgpaﬁ{%segg&ﬂ%we%? %n@iﬁr{]&e Qgth%ﬁgg%&}%%%éa[@ﬁ,g
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el ectronic ﬁ%ggﬁg{'ﬁ% e&ggssd%%%ihg gmg{?e%%[ adtulrji?lg Cge arrétlsdnn%% excess molding

material from the encapsulated electronic packages by the holding device.

13. The degating apparatus as claimed in any one of the preceding claims,
10  further comprising a removal device operative o dislodge the excess meolding
material from the locking feature of the holding device.

14. The degating apparatus as claimed in claim 13, wherein the removal
device is operative to push excess molding material away from the holding
15  device.

15. The degating apparatus as claimed in claim 13 or claim 14, further
comprising a bin positionable under the holding device for collecting the excess
molding material that is dislodged.

20
16. The degating apparatus as claimed in any one of the preceding claims,
wherein the at least one holding device configured to engage the excess molding
material on a peripheral surface of itself.

25 17. The degating apparatus as claimed in any one of the preceding claims,
the locking feature being formed to a lateral side of the holding device.

18. A molding system for encapsulating electronic packages, the molding
system comprising:

30 an upper mold and a lower mold which clamps onto the upper mold with a
parting plane at a meeting of the upper mold and the lower mold; and



at | east one holding device in the formof a pin coupled to the upper
nmol d of the nolding system the holding device termnating in a tip
portion 5 renote froma |lower nold, the tip portion being |ocated
such that excess nolding naterial is nolded onto the tip portion of

t he hol di ng device during nol ding; and13- a locking feature on the
tip portion of the holding device that is nolded for |ocking the
excess nolding material to the hol ding device, 10 wherein the

hol di ng device i3 @gaatingi Reradtyfolfer ©RBaEkRS sexaess dmelfingtreatedal from

mol ded ont Oeﬂcrap@ﬁﬂgtehé%létflfﬁii@ﬁéfq@&@é’}rtﬁé gegﬂﬁgfagps?@mrﬂbrﬁ%mt erial

fromthe encapsul ated el ectroni c packages a nol di ng, and
t he encapsul ated el eét legat engpheiiagslevicesit thesformlofir iy eeitrded tol thangper p

arti ng 15p! ane Ty cf e el sferh 18 Ry 0ol B lorRinatnd 4P ho! diftion
cl osed $t ate of remetenfsomti andpwayrsnelr the tip portion being located such that excess
molding material is molded onto the tip portion of the holding device during
molding; and
a locking feature on the tip portion of the holding device that is
molded for locking the excess molding material to the holding device;

10 wherein the holding device is operative to hold the excess molding
material molded onto it and to forcibly separate the excess molding
material from the encapsulated electronic packages aftér molding, and

the encapsulated electronic packages, excess molding material and
tip portion of the holding device are located substantially along the parting

15 plane at the meeting of the upper and lower molds in a closed state of the

molding system.



