13 FEBRUARY 2006 -1 METHODS AND APPARATUS FOR CLEANI NG AN | C ENCAPSULATI ON
SYSTEM 5 Field of the Invention The present invention relates _to nethqds for
encapsul ating | eadfrane items which each have a | eadfrane &EEE’HU#%Y%JPQd
toit. The invention further relates 1b-|eadfrane encapsul ati on systens
enpl oyi ng the nmet hods. 10 Background of the Invention Increasingly, plastics
mat eri al s such as epoxy-noul di ng conpounds (EMC) are used for encapsul ating

leadf rame itens to fogpErHosANIYAPPARKTUS FOteEL EANING em is |ocated in a

nmoul d, a pellet of plastrcs materrat 1S provide Tor the nould and the
plastics material is moul AMIGENGAPSBLATIOMBYSHEMtem in particul ar such
that the wires becone encased in the plastic material. The use of EMC and
the trend towards environnmentally friendly conpound 20 fornulation has
gi ven rise Rieldiofitheclnsentidrevel s of pell et dust, |eading to various problens
i ncluding increased nould flash after the encapsul ation and di sadvant ageous
novenent of the wires ("leads"). Summary of the Invention 25 The present
: nvg?ti on aihzasprte@erﬂtr invémtmnarerlmé? wdr;?B@dwforrmichpsUIém*&g leadfrapeLiterhs ngf |
eadf rame itens. The invention further gins to provide a new and usefu
system for WHEN @ﬁ&%ﬁ?&?aﬁl Fer?&?rlagé?d??‘%lu?é‘ Fqé’r'ﬁ?d tPH['g\é'J r 'Venign ,”?‘Fﬁe pr esent
invention pepkssRIeddidméleataptuldtion spbtefis éfiploying the methods.

10

Background of the Invention

Increasingly, plastics materials such as epoxy-moulding compounds (EMC)
are used for encapsulating leadframe items to form IC packages. The

15 leadframe item is located in a mould, a pellet of plastics material is provided
for the mould and the plastics material is moulded around the leadframe item,
in particular such that the wires become encased in the plastic material.

The use of EMC and the trend towards environmentally friendly compound

20 formulation has given rise to increased levels of pellet dust, leading to various
problems including increased mould flash after the encapsulation and
disadvantageous movement of the wires (“leads”).

Summary of the Invention

25
The present invention aims to provide a new and useful method for

encapsulating leadframe items.

The invention further aims to provide a new and useful system for
30 encapsulating leadframe items.

In general terms, the present invention proposes that dust of the plastics
material is removed from the encapsulation system, and in particular from
those items where dust principally accumulates and/or where dust is most



material is renmoved fromthe encapsul ation system and in particular from

those itens where dust principally accunmul ates and/ or wher i 13
FEBRUARY 2006 -2- disadvantageous. The dust is typically bﬁ&%%”@‘s

transported out of the systemby an aiz-flow, e.g. to a filter. Typically,
these itens are the dispenser which di spenses RI astics material 5 pellets

i nto the nsligagivaptageusdépe ystis tpicaly brashed stfher arsnoied @fitadthe he
di spenser, sg%np&ngﬁggr Iowgfﬁjéé Lgeports the leadframe itens into the
e

. fl
nmoul di ng region, and the no s thensel ves. Furthernore, to reduce the |evel
of dust which enters the noulding region, the 10 present invention proposes

that th - i ' t | di
rogion s QVACA el s, AR el dlspBRer WA, AR ERs ARl e {oms
to the moulpailety intagthenmokild; tthe hottee , wiiitte hpldssmaiiets beferg ittwey pntepdises t hat

| eadf [ 15 . th di ' d
el udi ng ARS8 oS SEPERET SN ER AT BuLte [<ediERRS AT yERed (or i

some enbodim@nding Pegivn)arditag moul@stHdnsdve’df rame itens. The invention may be
expressed as rretﬂods for encapsulating |leadframe 20 itens which include the

above cl eaning concepts. Alternatively, the invention can be expressed as a

| eadf rame eng@RRHORL tORRIBKE LB SFHRIWhRY S Ntdls théBIJuRfISy rédidrefthdlescription
of the Figures 25 An enbodi nent of the invention will now be described for

the saKé® ofPresaiinventionpiopgses thaithe aatbealerg whishitbe leagiiage itgus @i n whi ch:
conveyed to the moulding region is closed at times when it is not required to

convey leadframe items to the moulding region.

Furthermore, the present invention proposes that leadframe items are
15 conveyed to the moulding region under a cover including a pressure source,
so that the dust is continually sucked (or in some embodiments blown) away

from the leadframe items.

The invention may be expressed as methods for encapsulating leadframe
20 items which include the above cleaning concepts. Alternatively, the invention
can be expressed as a leadframe encapsulation system which employs the

methods.

Brief description of the Figures

25
An embodiment of the invention will now be described for the sake of example

only with reference to the following figures in which:

Figure 1 is a view of a pellet holder and pellet dispenser in a known
30 encapsulation system;

Figure 2, which is composed of Figures 2(a) and 2(b), shows how in the

embodiment the pellet holder is cleaned;



Figure 1 is a view of a pellet holder and pellet dispenser in a known 30
encapsul ati on system Figure 2, which is conposed of Fi gur@@ ),
shows how in the enbodinment the pellet holder is cleaned; 006
-3- Figure 3 is a view of the pellet digpenser in relation to the onl oader
which carries it in a known encapsul ation system Figure 4, which is
conposed of FiBHguBdds ayigy ahthespeliet dispensecinetahtiog tof thehenlogdgsewhish di spenser
by the enmbodi nEHin &Qn&@n%ﬂcgéﬂﬂtﬁ)n%gs{én‘r's”at es the relative positions of a
| eadf rame i nput region, turntable reégion, pellet input region and noul di ng
regi on, and conveyance of |leadframe itens to a noulding region of the
enbodi nent ; =.Fj qu e t 1 RS r i i nput
nodul e of tﬂlgh%eéqugﬁf%én?(?ﬁqél g‘%irsg lrglbﬁgu%(tgi gﬁ%g rgﬁ%soﬂegﬂr'@goftot 8I eadf rame
i tens bys t heeletbisdensartby thé&eguodingent| | ust rat es vacuum cl eani ng of a noul d
brush in the enbodiment; and Figure 9 is a viewillustrating cleaning of
nmoul ds by the nould brushes in the enbodinent. Detail ed Description of the

Embodi ment Rghiey 5 illstrates 3hé yelativel pabitiohs of adesdfeemé put Zegib@| turtaisw of a part
of a known enpcapsulation systemis shown. Pellet holder 1 is for

transmitti ngoes Pelel iRputiegign andJpoudingAediph ANcseRYeyNGEVRS IEBIATPRI | et
di spenser  Ziteis tdlh FIHARRY rddffidrP¥ the embodiment;
10
Figure 6 illustrates motions of a door for closing the input module of the

embodiment;

Figure 7 illustrates transportation of leadframe items by the embodiment;
15
Figure 8 illustrates vacuum cleaning of a mould brush in the embodiment; and

Figure 9 is a view illustrating cleaning of moulds by the mould brushes in the
embodiment.

20
Detailed Description of the Embodiment

Referring firstly to figure 1, a side (horizontal) view of a part of a known
encapsulation system is shown. Pellet holder 1 is for transmitting pellets of a
25 plastics material such as EMC to a pellet dispenser 2. As discussed below,
the pellet holder 1 is movable in a vertical direction towards or away from the
pellet dispenser 2. It includes a number of holes 3 through which pellets of
EMC are pushed into corresponding holes 4 in the pellet dispenser 2. Pellets
are pushed from the holes 3 by rods (not shown) moving within the pellet
30 holder 1. The rods rise to push the pellets into the holes 4 and then descend,
but before the pellets fall out of the holes 4, a shutter plate (not shown) closes
the lower end of the holes 4 so that the pellets are retained in the dispenser 2.
During the process a significant amount of EMC dust is generated or

released.



the pellet holder 1 is novable in a vertical direction towards or away from

the pellet dispenser 2. It includes a nunber of holes 3 tﬂé%‘guffb%

pellets of EMC are pushed into corresponding holes 4 in t

di spenser 2. Pellets are pushed fromise holes 3 by rods (not shown) noving
within the pellet 30 holder 1. The rods rise to push the pellets into the
hol es 4 and then descend, but before the pellets fall out of the holes 4, a

shutter pl atigueMisheReWad WS 8% thd peildtonEgerend ﬁ%ur@hﬁ(abﬁ §%of it hat the
pellets are retained in the dispenser 2 Durin he process a significant

e .
amount of Eerticlstdawnwasder Kt digues 2(Rletheapelet hAdeEpRSAsRER oS the Fi gure 2
" . 3 . | . ; )
shows V‘Dyvdét%‘éﬁor%f ﬁdlﬁ"% H?Heetrro'ﬂ? og%et %ysté:mgq'rh% p%ﬁl?? hdlder® fs%gggﬁ%é‘g om t he

vertical l ownwar d.” | igure 2(b) the pellet 'holder 1 is s _

directi & dfy an gaperaiys ¥ rasrangedrio reeipracate tespellet holger deinl toe vestickdr 1 is
supported 5;hby, S I t . holder 1 in
the verti c%'&gﬁﬁe@?}%ﬁg 'ngra{a%y@%%h&g%ﬁ?fﬁ%?%g tﬁ&%hﬁg@ﬁéb&&oﬁs rai sed

t o an uppersopassiotcamtact shee bsver pocammt afdhe phketl dispemspo? t asoshavin inHfegupel | et

di spenser sh i,n fjgur b he .pellet holder 1 is in the | owered
posi ti on. %%b§$§d¥@ggk%§e%tgug%FEE&G%Q%B%Qﬁh”the hol es 3 in the upper
surface 5 of the pellet holder 1. Figure 2(a) also shows a cl eaning device
9 for c|eaning the el | et holdergi. The cl eaning device 9 has an air

oyl i ndet0 17F8li 23 shows ihe SRERES &k the RAleRcH MiNG: HPPEr SUTASPCS ST ANe Bel ow t he

air cyli ndjdenééthbl_aer YergigGral i(ﬁg@%wm 4 RERGSIBVIRES fd3ciBaMMpdRd Wi th
bristles 14 constituti nggﬁ 15 brush. The downwardly directed bristles 14 are

for brushi melieh&oldsnat-di The figaniy davieack Masoan tae Cisideet hbpvies a. Before
ﬁih'gf]tcf‘z ?f‘“gﬁfég’;‘%}é?gsst @%gre?'( gggwm REUCO(aY. | BeldRV B BRTdARALRY ) Ys(tO the
vertically downward facing surface 13 provided with bristles 14 constituting a
15 brush. The downwardly directed bristles 14 are for brushing the upwardly
facing surface 5 of the pellet holder 1. Before this can be achieved the
cleaning device 9 is moved horizontally (to the right in figures 2(a) and 2(b))
from a first position on the left of figure 2(b), to the right into the other position
shown in figure 2(b), where the bristles 14 of the brush contact the upper

20 surface 5 of the pellet holder 1.

The cleaning device 9 includes an internal conduit 15 connected via the air
cylinder 11 to a vacuum source. The conduit has an end near the bristles 14.
Thus, the vacuum source 15 acts to remove dust from the surface 5 of the

25 pellet holder 1, and also to remove any dust which has accumulated on the
bristles 14 of the brush.

Figure 3 shows how in a known encapsulation system the pellet dispenser 2
is supported in a fixed positional relationship to an onloader 20 which, as
30 discussed below, has the function of transporting leadframe items to a
moulding region in which the packages are formed. Figure 3 is a side view

(i.e. from a horizontal direction but perpendicular to the view of figure 2(b)).



froma first position on the left of figure 2(b), to the right into the

ot her position shown in figure 2(b), where the bristles 1413%%%‘%?%@%@\% ce

contact the upper 20 surface 5 of the pellet holder 1. The
9 includes an internal conduit 15 conneBted via the air «cylinder 11 to a
vacuum sour The conduit has an end near the bristles 14. Thus, the

e, ) .
vacuum souré%fei@gatﬁ gglﬂ@ #e sV BNCARSHIAMIPR RYEIREN fFlYdesea Sudher: ¢ganisg pel | et

hol der 1, afuli 99 fof dIEIMNVE tROowkis suMbeC bf IRS RABUMLhahsst on tthe Dbristles
14 of the brush. Figure 3 shows how in_a known encapsul ati on systemthe

pel | et di spdeaning glevics Zlypsbidesp prush 23 hirpean edatedrtel eantaridhep to an
onl oader 200y} GlirfadS &qhgﬁgﬁoﬁe@ﬁéfg %mérteﬁeaf%a;ﬁﬁbemﬁg Idw&Rspor ting

| eadframe items to a nould ' _ kages are forned.
Fi gure 3 i ssuifasedd the oallet( dispenser @m As withi therrieaning deves Gnapuntepwi pendi cul ar

to the vi e%ﬂduftizgégrﬁ‘:elnﬁgb%réxinﬁeﬁﬁeﬁ%ﬁ\éﬁgg& fo0a vl %gr%e; %? {Hagur e 4, the

encapsul ati on syst es a cl eani ng evi ce eani ng the
| ower sur f adust dont tine uefalcetof dhies pelted disp2nseértitis rot eetaineg atethiedeus128ncl udes a

brush 23 ich can [ al to contact the |ower surface of the pellet

di spensermgb@ferl%8\\/’\%(i?ﬁam:¢\/§§%tte the |l owest 5 surface of the pellet

di spenser 2. As with the cleaning device 9, an internal conduit 25 opening
proxi mafe the br 3 leads to a v m sour ce o that .du om t he
urt acel Gy ' FRue AR sfous EichesRadsti by huna e aRen g iseah 358 but

renmoved frogeadRg axeite™ id Qriahged & At oona vehRanBLb2ai v id ariven dri ving
the cleaning device 21. The cleaning device 21 is arranged to rotate about

a vertical R&AJOREY HIdON 20, hiGleit cafiestadolodhy GRATIIG deVICRil &Y & §etonnect ed
to the cleapg ngnhderapmgaieviRé 21 Bhiked to or lowered from the pellet dispenser 2
by a piston cylinder 29.
15
Turning to figure 5, an input mechanism is shown by which leadframe items
31 are brought into a moulding region 32. The leadframe items are
transported to a leadframe input region 33 in direction A, and a conveyor (not
shown but of a conventional form) brings leadframe items 31 into turntable
20 region 38 where there is located a turntable 35 which rotates in a horizontal
plane (the plane of figure 5) to correctly orientate the leadframe items 31. The
leadframe input region 33 and turntable region 38 may be accessed by
operators via one or more front access doors 34, 42, that are normally closed
during operation of the system. The front access doors 34, 42 may comprise
25 swing-doors and may be pivotally arranged with the compartments housing
the respective regions 33, 38, such that the front access doors 34, 42 are

conveniently opened for access to the regions.

The onloader 20 carrying the pellet dispenser 2 is reciprocated by a
30 mechanism (not shown) horizontally between a position at the top of figure 5
in the pellet loading region 39 and a second position marked as 36 in the
turntable region 38. In this second position, the onloader 20 overlies the
turntable 35 and picks up the leadframe items 31 located there. The turntable
region 38 and pellet loading region 39 are separated by a door 37 which is



28. The cleaning device 21 is raised to or lowered fromthe pellet dispenser
2 by a piston cylinder 29. 15 Turning to figure 5, an inp @g{r& IS
shown by which leadframe items 31 are brought into a noul g#ﬁﬁ% éﬁi@g
The | eadframe itens are transported t-®a | eadfranme input region 33 in

direction A a conve not ut of_a conventional form brings
| eadf r ane |°LP§H%‘§13%ePr|H§ ‘?f’r”ﬁ éBIrBO%g}ee@qWeéBZ%‘(ﬁ’éh?ﬁ‘ém@ql"s 3poeated a

turntable Jamephit ekt ﬁ)srétlﬁrnath@%dléﬁétraio topih@nserrer adM |6H 3§I gure 5) to

correctly orientate the frame itens . The Ieafrarreln regi on 33
and turnt atﬁr@nrtégmﬂﬂetsbaﬁm @Q'O&Jc%%stbéw"llgﬂdebrggrtéﬁr&%ftﬁ|t|ae éﬁ?@fr@fnermr e front

access doors P,§431 ‘éﬁdéiegéfs @r@gmgzﬁ@ﬁ%n@éﬂzqg m&%ﬂn@%egﬂﬁrﬁ Hoor t he

system The ont ac s door rirse W ng- and may be
pi vot al by auidertcaaks airmahgeda tb\en'pamemetr@glmw 2. the respective regions 33,
38, such that the front access doors 34, 42 are conveniently opened for
access to the regions. The onl oader 20 carrying the pellet dispenser 2 is
reci procat éiyury 6ds aSEbrrtrmelvramﬁtlamafnaogemhotmf)fighmleookiag Ifrymbtdatanﬁorra position
5in.th | oadi ng r |on sec d position

at the top f. figur

e kod ao” 8 fapelhiatond, dhih BsBY L oo SrloP o8udes A hededdrosy ™ he

onl oader ZQr@erécﬁﬁesTpB@tlvélyJéQBab|a$rd3§7ban,d prmt@&r&ylurmet ke wigndfveaizal i tems 31
Iocatedthere Thec}ur t abl e re 38 ge el e}] | oadi ng .region 39 are
separ at'@d RYSdS QY OWCMOF%“ EBRU%\T? g‘(ﬂ?@ gse Pl‘g‘d en it is
desired to nove the onl oader 20 over the turntable 35 or when it is

desired to _return the onloader 20 to the pellet |oading region 39. Fromthe
pel | et | oadiWQng dgifigHred, then@esharismep SE‘GWf‘rQi/n‘Q’BGF‘t%ﬁWé’aF@a@?ma}ﬂe

having a substrate 41 and a die 43 is transported by the onloader 20. The
onloader 20 has fingers 45 for gripping the edges of the substrate 41 and the

15 grip is ensured by a leadframe location pin 47 that locates a corresponding
hole on the substrate 41 indicating its orientation. A cover 49 is provided
having a recess 50 on its lower side for receiving the die 43, while the outer
portion of the lower surface of the cover 49 presses against the upper surface
of the substrate 41. A spring loaded mechanism (not shown) continuously

20 urges the cover 49 against the substrate 41. The recess 50 in the cover 49 is
in communication with a conduit 51 leading to a vacuum source. Thus a
vacuum environment is maintained between the cover 49 and the substrate
41, and any dust particles are sucked towards a vacuum source. Note that an
alternative to providing a vacuum source would be to connect the conduit 51

25 to an air source, so that it would continually blow air into the recess 50, and
thus blow any dust out of the region 50. While this alternative is practicable
providing that the air has a laminar flow, it is not preferred since the dust is
merely displaced to other portions of the embodiment.

30 Figure 8 is a view of the moulding region 32 of the embodiment system from
the front direction (i.e. parallel to figure 6), while figure 9 shows the same
region from the side direction (i.e. direction C of figure 8). The moulding
region 32 includes a bottom mould 60 and a top mould 61. The onloader 20
is provided with mould brushes 62, 63 which respectively have brushes



itemrs 31 and pellets to region 32' and finally to noul ding region 32

utilizing 5 guide tracks arranged in the respective region
6 is a front view of the arrangenent of figure 5, |ooking fﬁ%é&‘%o?{)o
of figure 5 along section B-B. The uppef-and | ower positions of the door 37

are marked respectively as 37a and 37b. A piston cylinder 40 with a vertical
10 axis is RR'W%QBWPWPF%EP%rWFF’ﬁJO{ H%stGBYe|1§7er%ﬁ"{i\%etﬁet'P@¥@nf%

posi ti ons. dHaeE88f iR BdtdWi Molld 60'8ndBf@pinsélId 81Shown by which a | eadfrane
item 31 having a substrate 41 and a die 43 is transported by the onl oader

20. The onloader 20 has fingers 45 for gripping the edges of the substrate
41 and the WheRlthd ohidabBest Riintie BobiarShaw id @%@%@bmsﬁzswaés' ocates a

corresponding hole on the su str te 41 1 ndicat I'ts orientation. A cover
49 i s prooviaredn theargigiog 32’ pedb%ggsmfdugura% |rotheﬁocsat@e thebrusbeeitei 63 t he die

43, while the QutefoBor IO tled BEhONah SHES AR Yo MafiP Yol 4fe P eSSES

agai nst the"tpper sur ace e PSUBT at'E pring loa ed ‘hechani sm
(not shom)suﬁflﬁ@ésmfotueltybp%dubgﬁemt heutsvet, 49 atgtathesbrdshessanbahemte 41. The

recess 50 in the cover 49 i5s tion with 1 Jeading to
a vacuum soUP¥s Wsexée”q?gcﬁﬁﬁ'\t'%\ﬁmgﬁhéﬁ free eﬁ‘ﬁ?rﬂfi‘%g \5’\"2 ﬁgthe cover
49 and the &@bﬁhbﬂitﬂwtal‘\'é?lstﬁ?ldvn@lrt%ediéﬁtorﬂaf§Urfé|c@§ offre r%@pé@cd/etrﬁw@aéis a vacuum
source. Note that an ernative to provid a vacuum source would be to

connect!1® hefQ &laufis ths proadep 29 maeyes te i 6 to §8 fullyapside g iagPned3hsP nual | y
bl ow ai r i nhhat {HaGehGRARE itakhs B betiEels tH RY MAVostem ndtidL6o L& thegi on S0.

Wiile this alternative is practicable providing that the air has a | am nar
flow, it isbrHeesP2i@} peghdnecurfaers afutbfe toR anﬁéaoétpm Aoglds £ 81t 8ndt her

portions ofg \ fghh el €gion 32
of the emojﬁngﬁggftugﬁqmoo?n g|§1$gu\]5/§%§%|éam r?gecc{e:?/géfr?g |6h %SNWHKﬁ erag to f| gure
6), while frlegm@velysﬁmtq Hiee skatom raagi top Mowidst AG, §|1det d;hewe@pslbnnu

directign G Rhedt fith $hlegid'$2 MR D9, the brushes 62, 63 are shown again

in this position, at the leftmost end of their travel.

The cleaning devices 64, 65 include respective vacuum channels 66, 67

leading to vacuum sources, and thus the insides of the cleaning devices 64,
20 65 are at low pressure. When the cleaning devices are close to the brushes

62, 63 they suck dust away from them and out of the system (e.g. to afilter).

When the onloader 20 once more moves back to the right, the brushes 62, 63
once more pass over and brush the surfaces of the bottom and top moulds

25 60, 61 respectively.

The brushes 62, 63 and the cleaning devices 64, 65 reduce the amount of

dust which remains on the mould surfaces when the moulding is carried out.

This in turn reduces the risk of flashes on the leads, or shifting of the leads
30 during the encapsulation process.

Although a single embodiment of the invention has been described in detail

here, many variations are possible as will be clear to a skilled reader. For



region 32 includes a bottomnould 60 and a top nould 61. The onl oader 20 is
provided with nmould brushes 62, 63 which respectively haVQKPFH§§@ +2006
FEBRUARY 2006 -7- pointing downwards and upwards for respectively brushing
the horizontal surfaces of the bottom&ruld 60 and the top nould 61. Wen
the onl oader 20 is jn t position sho i.n fiqur. ,.the brushes 62, 63 5
are in t heSr¥gPEn nggall BEﬁpn@rﬁuétﬂeaé‘fnw%\ﬁ?eé @)‘%Cf'ﬁe‘?ﬁgo\’%éﬁ HBF® tthe brushes
62, 63 arejjlembddim@its ofl rRXhesstRe. position in which they are inward fromthe
surfaces of the top and bottom nmoul ds 61, 60, but the brushes are then

noved to an "extended" position in which the free ends of the brushes 62, 63
are in horizontal register wwth the horizontal surfaces of the respective
noul ds 10 60, 61. As the onloader 20 noves to the left to be fully inside
the region 32 so that the |eadfranme itens are between the top and bottom
nmoul ds 60, 61, the brushes 62, 63 brush the surfaces of the top and bottom
nmoul ds 60, 61, and finally cone fully into register with cleaning devices
64, 65 which are respectively fixed to the bottomand top noul ds 60, 61 at
their position 15 furthest fromthe region 32'. In figure 9, the brushes 62,
63 are shown again in this position, at the leftnost end of their travel.
The cl eani ng devi ces 64, 65 include respective vacuum channels 66, 67

| eadi ng to vacuum sources, and thus the insides of the cleaning devices 64,
20 65 are at | ow pressure. When the cleaning devices are close to the
brushes 62, 63 they suck dust away fromthem and out of the system(e.g. to
a filter). Wen the onl oader 20 once nore noves back to the right, the
brushes 62, 63 once nore pass over and brush the surfaces of the bottom and
top moulds 25 60, 61 respectively.



The brushes 62, 63 and the cl eaning devices 64, 65 reduce the anount of

dust which remains on the nould surfaces when the noul di ng ,i i t.
This in turn reduces the risk of flashes on the | eads, or éhﬁ%llﬁf%ﬁkﬁﬁk

| eads 30 during the encapsul ati on proggess. Al though a single enbodi nent of
the invention has been described in detail here, many variations are
possible as will be clear to a skilled reader. For 13 FEBRUARY 2006 - 8-
exanpl e, not WHat sfclaimedvsiri ous cl eani ng devi ces descri bed above are used in
all enbodi ments of the invention. 13 FEBRUARY 2006 -9 What is clainmed is: 1.
A net hod for encapsulating |leadframe itens each conprising an IC nounted on
a |l eadfrane, the nethod conprising: 5 |loading pellets of plastics materi al

from a pel | et 1hol demetimddfor epedgsetatingilequnsay itersoaeythgpdsihgadicane itemto
a nol d; dispensing at | east one pellet of plastics material fromthe pellet

di spenser; 10mauh@dndh 4 Redftaseeteadethbasbmpsisiigt eri al around the | eadf rane;
and renoving dust of the plastics material fromthe pellet holder and from

the pel | ets di spensgading peflets®if PRtias fRkSHaN ErohPa PelétMolddrntehd Féuéthe step of
removi ng the 15 plastics dust includes brushing the pellet holder and the

pel | et di spenggpensér: A method according to claim1l or claim2 in which the
step of

conveying a leadframe item to a mold;
dispensing at least one pellet of plastics material from the pellet
dispenser,
10 molding the dispensed plastics material around the leadframe; and
removing dust of the plastics material from the pellet holder and

from the pellet dispenser.

2. A method according to claim 1 in which the step of removing the

15  plastics dust includes brushing the pellet holder and the pellet dispenser.

3. A method according to claim 1 or claim 2 in which the step of
removing plastics dust includes applying a vacuum source to the pellet
holder and the pellet dispenser.

20
4, A method for encapsulating leadframe items each comprising an IC
mounted on a leadframe, the method comprising:

conveying one or more leadframe items to a mold,



removi ng plastics dust includes applying a vacuum source to the pellet
hol der and the pellet dispenser. 20 4. A nethod for encapsyl,at.i I e
itens each conprising an IC nounted on a | eadfrane, the h%#@mq(’ﬁg:
conveying one or nore |leadfranme itenms_tQ a nold; 13 FEBRUARY 2006 -10

di spensing at | east one pellet of plastics material; and nolding the

di spensed plastics material around the |l eadfrane; wherein the leadfrane is
conveyed to the nodisbdnsirg atdeastyoe patetl of plaskiposateriatl aandpr essure source whi ch
is in comunication with a cover of 5 the conveyor whereby dust of the

pl astics material msldingntbe eltspensed plasticsl rmatdfialcareunditheeiehdfcaraecor di ng t o
claim4 in which the pressure source is a vacuum source. 10 6. A nethod for
encapsul ati ng | eadihers® the éarsifi@athis onpsyesl to ghemoldby awonv@wravhila | eadf r ame,
t he net hod conprising: displacing a door froma first position in which the

door closes aexpddeditdd pregs@d sourde WRRANS iheSMmiUAItation Withcd cbitg sfoor does
not close the 15 nolding region, thereby opening a path to the nol di ng

region; convepenghriBforowhaiby dueadf i Blabli@atdran® kot fomaha nol d

| ocated in the nolding region while the door is at the second position;
returning thee@@ﬁémbp the first position; dispensing at |east one pellet of
pl astics material; and

5. A method according to claim 4 in which the pressure source is a
vacuum source.
10
6. A method for encapsulating leadframe items each comprising an IC
mounted on a leadframe, the method comprising:
displacing a door from a first position in which the door closes a
molding region to a second position in which the door does not close the
15  molding region, thereby opening a path to the molding region;
conveying one or more leadframe items along the path to a mold
located in the molding region while the door is at the second position;
returning the door to the first position;
dispensing at least one pellet of plastics material; and

20 molding the dispensed plastics material around the leadframe item.

7. A method for encapsulating leadframe items each comprising an IC

mounted on a leadframe, the method comprising:



20 nol di ng the di spensed plastics material around the leadframe item 7. A

nmet hod for encapsul ating | eadfrane itens each conpri sing a\ri lﬁc nmount eguro%n a
| eadf rane, the nethod conprising: 13 FEBRUARY 2006 -11 con 3 %‘W nor e

|l eadfranme itens to a nold; dispensing;at |east one pellet of plastics
material; nolding the dispensed plastics material around the | eadfraneg;
applying a brush to at | east one surface of the nold to renove dust 5 of

t he pl astics nat erdoavefingane hemerd Badtiame itkersdafatroold; r emovi ng dust fromthe
brush by applying a vacuum source to the brush at an end position travel ed
by the brush. 8. Alispeinhing ate=st dhegeltad obphastissematerithe preceding clains in
which 10 the step of renoving the plastics dust includes the steps of:
brushi ng t he pel | eholdiogdies dapdhsed (blasticp ehdtetialdirsyrenthereadftamea br ush; and
appl yi ng a vacuum source proximate to the brush to renove plastics dust

t herefrom applying a brush to at least one surface of the mold to remove dust

5 of the plastics material from the mold, and thereafter,
removing dust from the brush by applying a vacuum source to the

brush at an end position traveled by the brush.

8. A method according to any one of the preceding claims in which
10  the step of removing the plastics dust includes the steps of:
brushing the pellet holder and/or the pellet dispenser with a brush;
and
applying a vacuum source proximate to the brush to remove

plastics dust therefrom.





