-1 APPARATUS FOR MOLDI NG ELECTRONI C COVPONENTS Fi el d of
the Invention 5 The invention relates to the nolding of electronic
devices, and in particular to a nolding apparatus for nol di ng

el ectroni c devices with reduced wastage of nol di ng conmpound.
10Backaround and Prior Art During the assenbly of sem conductor
packages, semni conductor chips are ofteh-attached onto carriers, such
as substrates or |eadfranmes, for processing nultiple sem conductor
chips at the sanme tinme. After or during attachnment, electrical 15
connections are nade between electrical pads on the chips to
correspondi ng COMARRARATUSCRORMOLDING E4ECTIROME COMPRONRENTSOr

| 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 r anesFiekhetthafinventiont 1s usually necessary to protect the chips
and the_electrical connections fromthe environnment by encapsul ating
them 20%in a nol di ng conpound, such as epoxy nol di ng conpound
("EMC") . | Wha invehticikelhtedns fied mdRlish BOcRERSAS Sevides Rl ih Haftiddrio tthe
chips attached is placed into a nolding systemconprising top and
bot t om nol BOENhAPPEEH O FRIINGeRlectEoTYs dlgvisep | Withe redyredopvagigoe of
ol di ng capjoldigscahgodref, med in one or 25 both of the nold halves
corresponding to the positions of the chips to be encapsul at ed.
Mol di ng conmpound is introduced into nold supply pots in the nolding
syst emg Thg8R)rsur el FridtHs are linked to the nolding cavities

t hrough a sSystem of runners and gates through which the nol ding
conmpound i s channel ed before entering the nolding cavities. A plunger

i's insertaB|fnd HeakBflbly of semiconductor packages, semiconductor chips are often

attached onto carriers, such as substrates or leadframes, for processing multiple

semiconductor chips at the same time. After or during attachment, electrical
15  connections are made between electrical pads on the chips to corresponding

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
20 in a molding compound, such as epoxy molding compound (“EMC”).

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. One or more molding cavities are formed in one or
25 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. 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
30 pot and the molding compound is distributed from the mold supply pot by the

plunger compressing the molding compound.



.30 pot and the molding conmpound is distributed fromthe nold supply
pot by the plunger conpressing the nolding conpound. - 2 - After the
cavities have been filled, the nolding conpound is allowed to set and
har den. Besi des nol di ng conmpound that is filled into the cavities for
encapsul ati on, excess nol ding conpound is also created inside the
nold supply 5 pot, and in the runners-2and gates. The excess nol di ng
conpound can be conveniently referred to as cull, runner portion and
gate portion. These need to be renoved and di scarded before further
processing of the |eadfrane. FIGs. 1A to 10 are schematic

cross- sect ijgaathevéfNesHave HeeAVigBY) m@&holﬂli’ﬂgdddhﬂ)ol@dama%@édl% é@t and
illustrating a package pin 12' for formng a fiducial mark

nol ded pacRage"dur Pagjdes nBrigingg gompossd . thﬁfﬁe'spé'ﬂﬁ%g'@toplthe 1QaV'F'%S for

nount ed tOeﬁcéﬁ%ﬂla’E@h %)&Q@éﬁ\olcﬂng eémb&%d’@ﬂéd’&eﬁ%ﬁﬁ%é‘%é@row pﬁh
i s novabl e relatlvetoabottomrmdchase 16' and @@Eate
Rl G

18' . The phRekaAd i fhelunngisnapdtgates. suﬂfeaééce@ﬁ raOngde@mp an X
mount ed oncgnainbsy %f@rré@ to aé%gllcrgﬁ %h&'@ﬁfe%or{r&{ KirRgse ﬁ@ea tbe

surface for orientatin package pin

i s | ocat edbe fremaved as ¢ aid@d\bgferemﬂhamrommthelmrdfra@et op rml d
chase 14' through the mddle plate 18 when the top nold chase 14
and the bottom nold chase 16' are closed. In this position, the
package pi hiG2'1Ald §Btdrg scbamatic srasssgctienad visiwst dfea eohvridiopalcialging2 0

Gopr es25 onBhvels REHARTR) 4 RoGlR3En B BERGD 2 &R 4 8 4
_of t he cul moldealmwkagmdmrmga errmdbluggap@clpss t Thoan pactkage tpop12ivs thoohtesido B4
package pi [PrabR e ad PHing OB Akbar s 1Pt P oebitiedie dnay
fromt hel shottac enad chhse mﬁlajﬁida paddlagéat2d'8’.t Dhephekagel gih 112heortta)¢is ol d
por t1 on ar EAEo0Ed. MPRES: BiPHAGr o HHRU T on PSR TaR 40 ROchFRarS -
plate 18' #fddidlheaphgkagethel surfade fcomuamhﬂng ree Bwldewt:ﬁackage 20'. The
package pin 12’ is located in the top mold chase 14’ and extends from the top
mold chase 14’ through the middle plate 18’ when the top mold chase 14’ and the
bottom mold chase 16’ are closed. In this position, the package pin 12’ slightly
contacts a surface of the molded package 20’ positioned on the bottom mold
20 chase 16’ to form a small dot or depression on the surface of the molded
package 20’. During removal of the cull, runner portion and gate portion, the top
mold chase 14’ is separated from the middle plate 18" as shown in FIG. 1B. The
package pin 12’ located in the molding apparatus 10’ is pulled away from the
surface of the molded package 20’ together with the top mold chase 14’ in this

25  process.

After the cull, runner portion and gate portion are removed, the top mold chase
14’ closes onto the middle plate 18’ and the package pin 12’ contacts the surface
of the molded package 20’ again as in FIG. 1C. FIG. 1D shows the separation of
30 the middle plate 18’ together with the package pin 12’ from the bottom mold
chase 16’ during removal of the molded package 20’. At the time when the top



_of t'he nol ded package 20' again as in FIG 1C. FIG 10 shows the
separation of 30the mddle plate 18 together with the package pin
12" fromthe bottom nold chase 16' during renoval of the nol ded
package 20'. At the time when the top - 3 - nold chase 14' cl oses
onto the mddle plate 18, the package pin 12' nay create a second
mar ki ng on the nol ded package 20" whic€B-overlaps the first marking so
that the initial dot becorres | ess distinctive on the surface of the

nol ded acka 20" is therefore desirable to devise nmet hod

T o b o G Assud: sipsSs PouEe ThigdRr e Ay The Baskath e TRTRARSSl
second ting, seb@n@ﬁﬁﬂﬁng @n ﬂfeqduraed:ﬁaakaagé‘ 2@ N\ﬁildﬂ ovERafss HESfireimbMkéhg so
surface of the nol ded regards anot her aspect of the

mol di ng appit Hiq,itighdot t@ﬁﬁ’ﬂi‘ §|"%ﬁ$ qﬁ“%‘?’%@@l theasuitage of theytielded Rackags on

pins to pusy. npligiawkrépakaanabrR\BYddvie ™ thensd dgic 2did @teepak&ag@btrﬁr
mol ding. FIGs. 2A to 2C are schematic cross-sectional views of

convent? ondf’ GRstacting the paidedrackage PP & se¢and; tivee.dp oedar e PRdvse Ebarpf or

pushi ng awﬁaru&mln%ﬂma@shwmﬁcwtﬂ@ﬂn@ldaa palkyer@ction pins 22' are
mounted at one end to an ejection plate , and are gui ded through

| oose-fitting holes of a runner pl ate 26 towards the mddle plate

18'. The e} } | gy n ;
10" such thgﬁ E?ﬁgsgr@%r(ﬁ% pﬁ?‘ﬁ%#g' ext %66%?{;86? t epl; fé (I)(gpﬁgwd(ﬁ?ase
14' and t heackagaereqlirgs @je@gon pasdotrush nwld¢epackages aghy fiooeihe migidie

hol es 2@’ %J@feagg%ﬁ'epn{orlﬁn ﬂ@562 @i AR sch’§‘f'nta‘35 cmilscgegﬁqn&lt)%ws

ej ection pIns are operative to press and push out no ac a es
20" nount ecoryentioral bs:tldlag apa®@atusnl & Heshatingojestiohgimsh2® éor];ﬁlshmgramagh

(D" EreL B dR DG Tl deiloRBRREE 43 18Pyl BRI
cl ear ance aeejsedon plae 2€cend aregglioée thr@@jh loose-fitting holes of a runner plate
26’ towards the middle plate 18’. The ejection plate 24’ is located on the molding
15  apparatus 10’ such that the ejection pins 22’ extend through the top mold chase
14’ and the runner plate 26’, and then project through receiving holes 28’ located
in the middle plate 18’. After molding, the ejection pins 22’ are operative to press
and push out molded packages 20’ mounted on a substrate 19’ on the bottom
mold chase 16’ through the receiving holes 28’ when the molding apparatus 10’
20 is opened (see FIGs. 2B and 2C).

Generally, there is a relatively large clearance between the receiving holes 28’
and the ejection pins 22’. Otherwise, the ejection pins 22’ which are guided
loosely by the runner plate 26° may be misaligned with the receiving holes 28’
25 and hit the middle plate 18 when the molding apparatus 10’ is being closed.
This may damage the middle plate 18’. However, a substantial amount of
molding compound is wasted when the molding compound enters and remains in
the relatively large receiving holes 28'. Cleaning of an elastic film lining the
bottom mold chase 16’ would also require substantial effort because the film
30 tends to slip into the relatively large holes 28'. It would therefore be useful to
devise a way of ejecting the molded packages 20’ without the excessive loss of



_and ‘the ejection pins 22'. Qtherwi se, the ejection pins 22' which are
gui ded | oosely by the runner plate 26' may be msaligned with the
receiving holes 28 25 and hit the mddle plate 18 when the nol ding
apparatus 10' is being closed. This nay damage the mddle plate 18'.
However, a substantial anount of nolding conmpound is wasted when the
mol di ng conmpound enters and remains indthe relatively |arge receiving
hol es 28'. Ceaning of an elastic filmlining the bottom nold chase
16" would al equire substaptial effort, because. the film 30tends to
Slip into reedpatpodd andrgliond helingglo. of (saNiTo, RRPs Al A are
useful to destysarge amywitfouepenting thémidan prek PelekiAae molding.wi t hout
the excessive loss of - 4 - nolded conpound and w thout having to
formreceiving holes 28 which are overly large and w t hout damagi ng
t he m ddl esphmaiRy &8theduvdntignnol di ng. Sunmmary of the Invention 5 It
is thus_an object of the Invention to seek to devise a nolding
apparat%s for formng clear markings on nol ded packages and for nore
efficient pobdhngaitibiedt DB IMBntBsiR88eI0to BBViSHE BOmBRIARCAShratus for
10According to a first aspect of the invention, there is provided a
nol di ng ap{Panigudedrgparkingsioadnelgad paskagesanddenmereseffigientmpiding wits d
chase, a s ; 1 e plate which is configured to
be cIanpedﬁggg@?ﬁg#ﬂ%#$ﬁ$ﬁﬂgﬂgFggﬁ?gﬁ#b devi ce between the first nold
chase and second nold chase during nolding; a nolding cavity forned
in theyd f [YIoTo R N : - ge
pin oLt e RS &R ASBER of AREnTEch fiofe R Atd 21thyg 2ppaERAT
portion offorge ¢lackenie devine bedmigrisiegsia fitshenpld chpsata sdeorichtrold hlease
nmol di ng cayy : TRk LR I i
compound | 34 %o b BaHL cbBiPE HPhe LARGERTRRAG MEAeH AR
device between the first mold chase and second mold chase during molding; a

molding cavity formed in the middle plate for receiving molding compound; and a
15  package pin mounted on the middle plate and movable with the middle plate, a
portion of the package pin being positioned to protrude into the molding cavity to
form a mark in the molding compound when molding compound is molded

around the said portion of the package pin.

20 According to a second aspect of the invention, there is provided a method of
molding an electronic device, comprising the steps of: positioning the electronic
device between a middle plate and a first mold chase of a molding apparatus;
clamping the electronic device and middle plate between the first mold chase and
a second mold chase; introducing molding compound into a molding cavity

25 located in the middle plate, wherein the molding compound is molded around a
portion of a package pin mounted on the middle plate which partially protrudes
into the molding cavity; separating the second mold chase from the middle plate
to remove cull while the package pin is fixedly secured to the middie plate;
closing the second mold chase onto the middle plate; and thereafter separating

30 the second mold chase and middle plate from the first mold chase, and removing

the electronic device which has been molded.



.20 According to a second aspect of the invention, there is provided a
met hod of nolding an el ectronic device, conprising the steps of:
positioning the electronic device between a mddle plate and a first
nol d chase of a nol di ng apparatus; clanping the electronic device and
m ddl e plate between the first nold chase and a second nol d chase;

i ntroduci ng nol di ng conpound into a mbbding cavity 25 located in the
m ddl e pl ate, wherein the nol ding conpound is nol ded around a portion
of a package pin nmounted on the mddle plate which partially
protrudes into the nolding cavity; separating the second nold chase
fromthe maddbBingl & & tRrd YUIP¥G 6Ukhe WdrRiohhendtaClkapRvRIed hSmbldiRfll ¥
secured to the mddle plate; closing the second nold chase onto the
m ddl e pl agBRargivg fohan elgetrenic deyies.LoMREisg: a et srAd AR PEeehRS B10khd
m ddl e pla o bk ran
devi co phi i Tne o ook Bl Mollogiera TnoBig, CRIRp W, s terRudet O
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the firer 15 deafrBhis plss Frol P Bls, ARRICHRE Lhtufedl £pEg lilgr™
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j ecti in t t t ] . / it act,. | ded .
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ejection pin.,s tﬁonfi erei.n the hol ding bush is at
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ejection pin precisely into the receiving hole. It wll be conveni ent
to hereinafter describe the invention in greater detail by 1 ,
ot or ence. oMl BMSRIRah b Horr AT RsonaRa T dentic Jf orSAteH deel by
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20 the broad identification of the invention as defined by the claims.

Brief Description of the Drawings
20
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:

25 FIGs. 1A to 1D are schematic cross-sectional views of a conventional molding
apparatus illustrating a package pin for forming a fiducial mark on a molded
package during a molding process;

FIGs. 2A to 2C are schematic cross-sectional views of a conventional molding
30 apparatus illustrating ejection pins for pushing away molded packages after
molding;



_The 'present invention will be readily appreciated by reference to the
detail ed description of the preferred enbodi nent of the invention
when considered with the acconpanyi ng drawi ngs, in which: 25FI Gs. 1A
to 1D are schematic cross-sectional views of a conventional nolding
apparatus illustrating a package pin for formng a fiducial mark on a
nol ded package during a nol ding process- FIG. 2A to 2C are
schemati c cross-sectional views of a conventional noldi ng 30appar at us
illustrating ejection pins for pushing away nol ded packages after
nmolding; - 6 - FIG. 3A to 3D are schematic cross-sectional views of
a ol ding eRRQAIGA U5 3D |5 dcAbat 2ERURAGA! FoWbiioh !k oldRYHoBd ke &
m ddl e plate of the nolding apparatus; FIG 4 1s cross-sectional
view of a opiraisw @fpachwemiruwh@happ@pam@d to| ih!%'ﬂ?"&t plag ehhepaelding
pi n whi ch Epé]ﬁ [.-by a fixer; FIG 5 is an isonetric top view of the
package pin an the fixer; and FIGs. 6A to 6C are schematic
cross-s&ctional views of the nmol di ng appar at us i ncl udi ng hol di ng
bushes acc [ 0 -

qui di ng o] g(f:(?l%%5?%%Q§8Wﬂaﬁole®dof%€@bﬂ%?Eh Fnodq}?gaé a%'thk(ﬂpsirgﬁng
15Det ai | edtHBepankam pmnNhJ¢h tsHeIdDb)eaélxeled Enbodl ment of the | nventi on
FIGs. 3A to 3D are schematic cross-sectional views of a nolding

apparatus 10 illustrating a package pin 12 which is nmounted to a
m ddl e pl aFbES. Bisa@ih isdreemoltab vigw of the package pin and the fixer; and
10

FIGs. 6A to 6C are schematic cross-sectional views of the rriolding apparatus
including holding bushes according to the preferred embodiment of the invention
for guiding ejection pins to push away molded packages after molding.

15  Detailed Description of the Preferred Embodiment of the Invention

FIGs. 3A to 3D are schematic cross-sectional views of a molding apparatus 10
illustrating a package pin 12 which is mounted to a middle plate 18 of the molding
apparatus 10. The middle plate 18 includes a molding cavity for receiving
20 molding compound where an electronic device or package 22 is to be molded,
and the middle plate 18 and package 22 are configured to be clamped between a
top mold chase 14 and a bottom mold chase 16 during molding. The package
pin 12 is mounted to the middle plate 18 and is movable with the middle plate 18
instead of the top mold chase 14 as in the conventional molding apparatus 10'.
25
The package pin 12 is secured to the middle plate 18 by a fixer 20 or fixing screw
which is also located on and mounted to the middle plate 18. The fixer 20
includes a flat head portion abutting an end of the package pin 12, which in this
configuration is on top of and covers a top of the package pin 12, for securing the
30 package pin 12 to the middle plate 18. The fixer 20 may further have a threaded
stem portion for screwing it into the middle plate. A portion of the package pin 12



_apparatus 10. The niddle plate 18 includes a nolding cavity for
recei ving 20 nol di ng conpound where an el ectroni c device or package
22 is to be nolded, and the mddle plate 18 and package 22 are
configured to be clanped between a top nold chase 14 and a bottom
nol d chase 16 during nol ding. The package pin 12 is nmounted to the
mddle plate 18 and is novable with thé-nmddle plate 18 instead of
the top nold chase 14 as in the conventional nolding apparatus 10

25 The packa e le p y a fixer. 20
25 The packagcRlikol® iR B nk bORe i) SeheL D haRabliif i

pl ate 18. thefiguredtto ﬁé)moldeldw]‘elsncatrfel pdrtidreaicthp patkaye pibuRtpraguding eisl
of the package RiD 12 \gn thls configuration is on top of and
covers a tﬁﬁ%?cﬁ%cﬂy}% Hrdfég '5‘|° 'ri% for securing the 30package pin 12
to the mddle plate 18 The fixer 20 may further have a threaded stem
portlonfo clre into the m.ddl ae. A portion of the
package pi quiA V\f"‘?'gs thegnalding: aRpAERIUS égﬁf‘ﬁ%tt &R mﬁl%crtaﬁ@ THAS lmjtom
cavity so hioid cAB4li1BJcI6SH O YN dubsiraio i gmgﬂslﬁ% domdlméoﬂséc@rg@um ig he
portion of the packa%e pin 12 protruding into t ding cavity

during nol #CRgd o tbpRotiem @H'H\Hi‘aﬁ?lés%FW%“&}?BQP’QN%H@&‘W if aﬂﬁéhet op
ol d chasemldhiaphtdatst Omérﬁhéi(a@@afﬁﬁ 1@61591&:!3 ﬁﬂpos‘f‘tno‘iﬂ@ﬂﬁ@ﬁ%rzﬁ) which

conprising a nolded package 22 is |ocated on the bottom nold chase 16

bet ween t heVasEPE4Rs RBF'E?Q@FPJ& &2 insorgien ta preURe Hde Egpigicte nplgte Wewb%ﬂgage
pin 1210 s B&hPourt RARLA iffbdB¥ed o ftﬁéﬁfold%% Mmqgcﬁg i ﬁ@m‘d&%o[)lgl -

package pin 12 in order to secure it to dle plate 18

10 conpouhdand allpped fohardeliced i nt o the m)l ding cavity located in
the mddle plate 18 and allowed to harden. FIG 3B shows the nolding
apparatus 10 opened with the top nold chase 14 and m ddle plate 18
separ at ed E&.88 showsethevrolding appanatusat) owdriedawithy thariep mpd chase t#nahdl 5

1
O POt PR b slion TIS B36KA0E R Oy e BT Aind B e
mol di n‘gﬁ apgate arartiort. Gafteir trholding. t tie aackdget piom 2rodrokio dised ob4the IiGiddle
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t he surf acwitfothe top anl bettbnp ackdgba® Whelt tlbsed agrinohtb thieasiglddplate
18. Since the package pin 12 resides in the middle plate 18, it does not break its
contact with the surface of the molded package 22 when the top mold chase 14
20 s lifted for removing the cull formed. In this way, the package pin 12 does not
have to separate from and then re-enter the middle plate 18 as in the
conventional molding apparatus 10’. No further markings are made on the
surface of the molded package 22 other than the first marking. Consequently, a
clear and distinctive fiducial marking is left on the molded package 22.
25
FIG. 3D shows the molding apparatus 10 open, wherein the top mold chase 14
and the middle plate 18 are separated from the molded package 22 so that the
molded package 22 may be removed. The package pin 12 held on the middie
plate 18 breaks away from contact with the molded package 22. Using the
30 aforesaid process, only one clear and distinctive marking is made on the surface

which is useful as a fiducial marking for visual recognition or visual alignment.



20 i's lifted for removing the cull formed. In this way, the package
pin 12 does not have to separate fromand then re-enter the mddle
plate 18 as in the conventional nolding apparatus 10'. No further
mar ki ngs are nade on the surface of the nol ded package 22 ot her than
the first marking. Consequently, a clear and distinctive fiduci al
marking is left on the nolded package-82. 25 FIG 3D shows the
nol di ng apparatus 10 open, wherein the top nold chase 14 and the

m ddl e plate 18 are separated fromthe nol ded package 22 so that the
nol ded package 22 may be renoved. The package pin 12 held on the

n ddl e pl aFes.18 BrgakdsevestichaP Mewodt af toovidnh of Hite TROIERE BGsdrams 22
Usi ng the Oaf or es ﬁl d process,, onl é?one clear and distinctive mar k| ng

is made on f‘ﬁ"éatg’@r g Paclkadecpini12 whieh [ held by the Bxrri2d HherRaGkgae pin 12

visual recpdbtite@n tHe Micﬁﬂ@bla@é 19BABMN held- by8the fixb(20 Which i@ screwed on
Cross-secti onal view of a portion of the | di gg apparatus 10

i |lustrati P etk pa Ré@f@% Rini2 Qﬁﬁ?%ﬁ the ewéﬂage thenmolded sackage 33 at

package pi 8n|§«%nb$lxb@96ﬁ1?9uﬂlﬂb t‘h@‘%vHBléjmof‘dl gfto%eé@ and is held by the
fixer 20 which is screwed on 5 top of it.” The package pin 12 contacts

the surface of the nol ded package 22 at only one fixed point during

the whol e ppi &4 ROPIsORBAT toglv%w k?ﬁ&@fétfé £nd (B f&b?%OHh%hﬁer

package pin 12" an I xer 20 T e TiIx partially covers t
package pi R0 partiedly gevars thacpaghkage ipén phask&gdo seaureahe packageldnil@do ¢he
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molding.

FIGs. 6A to 6C are schematic cross-sectional views of the molding apparatus 10
including holding bushes 34 according to the preferred embodiment of the
15 invention for guiding a plurality of ejection pins 28 to push away molded
packages after molding. The top mold chase 14 includes an ejection plate 24
and runner plate 30 next to the top mold chase 14. The ejection pins 28 extend
from the top mold chase 14 towards the bottom mold chase 16. The ejection
plate 24 presses on the plurality of ejéction pins 28 which extend through the top
20 mold chase 14 and the runner plate 30 through connecting holes in the top moid
chase 14 and the runner plate 30. The middle plate 18 has a plurality of ejection
pin receiving holes 32 to receive an ejection pin 28 each. The runner plate 30

further contains runners for channeling molding compound to the molding cavity.

25 There are a number of runner plate holes 36 at a base of the top mold chase 14
which the ejection pins 28 pass through. Each runner plate hole 36 incorporates
a hollow holding bush 34 which protrudes from the runner plate 30 to be at least
partially insertable into the ejection pin receiving holes 32 to be closer to the
bases of the ejection pin receiving holes 32. To aid insertion, a part of the
30 holding bush 34 which protrudes from the runner plate 30 is substantially
frustoconically-shaped. The holding bush 34 provides a guide to the ejection pin



_nmolding. FIGs. 6A to 6C are schematic cross-sectional views of the
nmol di ng apparatus 10 includi ng hol di ng bushes 34 according to the
preferred enbodi nent of the 15 invention for guiding a plurality of

ej ection pins 28 to push away nol ded packages after nolding. The top
nol d chase 14 includes an ejection plate 24 and runner plate 30 next
to the top nmold chase 14. The ejection9pins 28 extend fromthe top
nol d chase 14 towards the botton1nn|d chase 16. The ejection plate 24

resses on_the.pluralit i ¢ch extend throu t he

Pop 20 mor 8 ciidtpases et the fhlsiit, Pllc oo T Sokifn ddinaBdt HIRERET os
in the topgoekd isfeage djcadrd ptrheecreuwgamowsa@e va@. reaeernstdkfoyphad ¢s 18
has a pl ural I'iktf}é/ ion pin receivi to receive an

f
ej ection pHR g’a@ﬁj ae"’%gaﬁ"éﬂﬁethedpﬁlp@ B%"? l]rBt W@P”‘édh@ arers where the

for channebjeagomphﬁrer&.myrﬁ@egobz ard RafEel. diTRE HofMihg busﬁ%ﬂ RRIedI£ a
nunber of runner plate holes 36 at a base of the top nold chase 14

whi ch the éf%e'tgtawngmea@stht%@ whieh thgheleglipmpipg R8anay eates the pisction

i ncor por at g rgcémh%;gwelgqquh&g; fE8i8eip4 which protrudes fromthe runner
plate 30 to be at Teast partially insertable into the ejection pin

receiving holes 32 to be closer to the bases of the ejection pin

receiving Red ﬁ%r%gre A& ﬁéc‘eséé}Z%E retjeé?lfont Wfdh&gs shy 34

whi ch protrudes fromthe runn s subst antl a
f rust oconi aegurgteseripeal thehejeadpai mgs tﬂ&sh Legs pradindesorapauniddentets thee

ej ecti gy pg,ﬂageé%c&\ﬁﬂ%%qeg@ﬁ@ﬁﬁ ?e&@e@% eJeofl?l‘? 91'0 pfﬁﬁ'ﬁ%c‘h The

ej ection pin refore’ gul ed I nt e] ection el Vi ng
holes 32 with greater accuracy and is unlikely to hit and damage the
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nmeans t hr ochacihi tie thiddlej plate of8.pi kac8haeipgehus 3hds eadjatdrontopian
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receiving S %wessth:ézmldm pqrge 1‘38dsuecp%§at\'\g?r%%9t%e b%p ater% nd’ lgle%on%%u%g’d
chase 16. Next, the ejection pins 28 project out of the receiving holes 32 and
push the molded packages 22 and the substrate 26 away from the middle plate
18. The substrate 26 and the molded packages 22 are unclamped and resting

20 on the bottom mold chase 16, and are subsequently transported away.

It would be appreciated that fixing the package pin 12 to the middle plate 18
instead of to the top mold chase 14 prevents contact of the package pin 12 on
the surface of the molding package 22 multiple times during molding. A clear
25 fiducial marking can be formed for visual identification or other purposes.
Furthermore, the holding bush 34 engages each ejection pin 28 such that the
ejection pin 28 can enter the ejection pin receiving hole 32 precisely without the
need to have larger receiving holes 32 for insertion of the ejection pins 28.
Amongst other things, this reduces molding compound trapped in the receiving
30 holes 32 and thus reduces wastage.



FIG" 6B shows the nold chase in a closed state when the runner plate
30 contacts the mddle plate 18. Each hol ding bush 34 is adjacent to a
corresponding ejection pin receiving hole 32 in the mddle plate 18,
thus guiding 15 the ejection pins 28 accurately into the ejection pin
receiving holes 32. FIG 6C shows the mddle plate 18 separated from
the substrate 26 and the bottom nol d cHase 16. Next, the ejection
pi ns 28 project out of the receiving holes 32 and push the nol ded

packages 22 and the substrate 26 away fromthe mddle plate 18. The
PEbst vt e T6anteiie drarthed BriERagenisotBIa o efifse amaifEateds angloso
on the bot haatioRy ethenmae tHdde spaéiicdlg desdrirRauRatil ¥ 1 baunassiond tRaaNe
It woul d be agpreC|ated that fixing the package pin 12 to the mddl e

plate 18 i Kyealpn l{dssta{'eswpvmﬁt@n%ha@élﬁqa;t'oaﬁe@mrsa%tmnacw igh fakhe
package pi Withia t@@s;slhteamcbgéefmé abBee ABcHpiitth. package 22 nultiple
times during nolding. A clear 25 fiducial marking can be formed for
visual identification or other purposes. Furthernore, the hol ding
bush 34 engages each ejection pin 28 such that the ejection pin 28
can enter the ejection pin receiving hole 32 precisely w thout the
need to have |l arger receiving holes 32 for insertion of the ejection
pi ns 28. Anongst other things, this reduces nol di ng conpound trapped
in the receiving 30 holes 32 and thus reduces wastage. - 10 - The

i nvention described herein is susceptible to variations,

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



CLAI'MS: 1. A nolding apparatus for an el ectronic device,

conpri si ng: a first nold chase, a second nold chase and a

m ddl e plate which is 5configured to be clanped together with the

el ectroni c device between the first nold chase and second nmol d chase
during nol di ng; a nolding cavity formed in the mddle plate
for receiving nolding conpound; and & flackage pin nounted on the

m ddl e plate and novable with the mddle 10 plate, a portion of the
package piE Ejigg positioned to protrude into the nolding cavity to
forma mar k= e nol di ng conpound when nol di ng conpound i s nol ded
around the said portion of the package pin. 2. The nolding apparatus
as claimed in claim1, further conprising a fixer 15nmounted on the
m ddl e plafle, whEPRFiRgERBarRIUSIPT A 6legHRRIC demisadcomrisings abutting t he

package pin whi thrétsme@eﬁﬁ’ééevpa EQcoHRIC bR Elh'fseoﬁﬁéfaag%l&ﬂlé‘ Qetmch is

m ddl e pl ate. i ng apparatus as clalinmed In

wher ei not héO"I'fIQUé@d &)hprqlﬁéée%tcfgekhqigmﬁttf@Aﬁlﬁan@ davmrt@amn ﬁteehﬁSt
portion fop,J® o‘éé%o{}diﬁf'ord Meadﬁnlngtmﬁgn ad portion configured
to abut an end t e packa In d| ng apparatus as

clainmed in claian m,oldmeroaww tfhéned an teadnigdet plate dow geseidng omotsiing he
package pip maééndq‘aﬁﬁt hod of nolding an el ectronic device, conprising
the steps o?: ’ positioning the el ectronic device between a

m ddl e pl at e anal packdgespin mudwhtechas ¢heofmiddlerplatie ngd appablkt wish the middle

10 plate, a portion of the package pin being positioned to protrude into the molding
cavity to form a mark in the molding compound when molding compound is
molded around the said portion of the package pin.

2. The molding apparatus as claimed in claim 1, further comprising a fixer
15  mounted on the middle plate, wherein the fixer includes a head portion abutting
the package pin which is operative to secure the package pin to the middle plate.

3. The molding apparatus as claimed in claim 2, wherein the fixer comprises
a fixing screw having a threaded stem portion for mounting the fixer and a flat
20 head portion configured to abut an end of the package pin.

4. The molding apparatus as claimed in claim 3, wherein the flat head portion
covers a top of the package pin.

25 5. A method of molding an electronic device, comprising the steps of:
positioning the electronic device between a middle plate and a first mold
chase of a molding apparatus;
clamping the electronic device and middle plate between the first mold
chase and a second mold chase;



.clanping the electronic device and nmiddl e plate between the first
nol d chase and a second nold chase; - 12 - i ntroduci ng
nol di ng conpound into a nolding cavity |located in the mddle plate,
wherein the nol ding conpound is nolded around a portion of a package
pin mounted on the mddle plate which partially protrudes into the
nmol di ng cavity; separating the second ot d chase fromthe mddle
plate to renove cull 5while the package pin is fixedly secured to the

i dd| late; . i i ;
Thd ther eaf tor DUBAAGHY thaidii 2ERRBMIRY 5 BARe A efuN e ptidh or,
the first mpidtel whersim, tharmdoldigooanmapunkds eh@dded amiuad deportien whiachadkage
b | ded, 106..T t h f ol di | ect roni. ice. .
orat mod | ol BPfied o BRfe et Blel e ordt iR e % O RiE cavin
El ag e by a fi xesemmﬁngeﬁweoseobte mﬂ)ld_d:lfﬂs@lfmhzihd lhﬁo_lcﬂé Ytdte itmfmdi/efngula

t n.aputti ng the .pac e plnNn. . 1. Ng appar at us or an
o oot oni ¢ WS R baddns B BREeaY Bablirti q fiaggTRiele? SPPatond: motd
chase and a mi delbsing e sedondImisid BBase ob ehadidey blkde; whdl eeré&iter

configured to be cl amped between the first nold chase and second npl d
chasegduri ng rm?ecﬂaﬁ%tg% fhe secoq m%’gsﬁhaéﬁé‘”é’j '@Hdileoﬁfaaﬁﬁ froek thentichg a4 om

the first ppidk, aRaFEMbANGEHESIEROMOEERER WRICH habasen mifkidd. | east one
receiving hole in the mddle plate which is sized to allow the
10 6. The method of molding an electronic device as claimed in claim 5, wherein
the package pin is secured to the middle plate by a fixer mounted on the middle
plate, the fixer including a head portion abutting the package pin.

7. A molding apparatus for an electronic device, comprising:

15 a first mold chase, a second mold chase and a middle plate including a
molding cavity which is configured to be clamped between the first mold chase
and second mold chase during molding;

at least one ejection pin extending from the first mold chase towards the
bottom mold chase;

20 at least one receiving hole in the middle plate which is sized to allow the
ejection pin to pass through the middle plate to contact a molded electronic
device positioned on the second mold chase; and

a holding bush located at a base of the first mold chase through which the
ejection pin is configured to pass;

25 wherein the holding bush is at least partially insertable into the receiving
hole for guiding the ejection pin precisely into the receiving hole.

8. The molding apparatus as claimed in claim 7, wherein the first mold chase
further comprises a runner plate next to the first mold chase which contains

30 runners for channeling molding compound through the runners to the molding
cavity, and wherein the holding bush is incorporated into the runner plate.



.ejection pin to pass through the mddle plate to contact a nol ded

el ectroni c device positioned on the second nold chase; and a
hol di ng bush | ocated at a base of the first nold chase through which
the ejection pin is configured to pass; 25wherein the hol ding bush is
at least partially insertable into the receiving hole for guiding the
ejection pin precisely into the receividig hole. 8. The nol ding
apparatus as clained in claim?7, wherein the first nold chase further
conprises a runner plate next to the first nold chase which contains
30runners for channeling nolding conpound through the runners to the
nmol di ng cadity, Thadoldiey epparaiue asalladmed idaim Bswheredr pparbéthel holiding he
runner plate,, -13- . The nolding.a ratus as clajned in claims8,
Wher ei na BAFY PTTRS TR dion QTS RS OF Boeleraloh Ll FRRAEIS TaMES t o
be at | easteqaduid adley i nsertable into the receiving hole. 10. The
nDIdingsapparatus as claimed in claim9, wherein the part of the
hol di ng”bush protruding fromthe runner plate is substantially

frustoconi ¢al | yshapeslding apparatus as claimed in claim 9, wherein the part of the
holding bush protruding from the runner plate is substantially frustoconically-
shaped.



