;j ke3eRA . 6T7>) , METHODS AND APPARATUS FOR CLEANI NG AN | C ENCAPSULATI ON
SYSTEM 5 Field of the Invention The present invention relates to nethods
for encapsul ane itens which each have a | eadfrane and an IC
wired to |t|lmmum““‘mﬁ“ on further relates to | eadfrane encagm/ﬂm

systens enpl oyl n e net hods. 10 Background of the Inventio m’m

pl astics materi a Such as epoxy-moul di ng conpounds (EMC) are usedyfQr
encapsul ating | eadfrane itens to form|C packages. The 15 |eadfrane itemis
| ocated in a nould, MEYHOPRS AND APPARATUSROR CBEANMN®! ovi ded for the nould
and the plastics mat ETT AT TS OUT ded ar ound t he T eadf Fane item in

particul ar such that the ANIGENCARSHLANONSYSTEM he pl astic nmaterial. The
use of EMC and the trend towards environnentally friendly conpound 20
formul ation has given rise to increased |l evels of pellet dust, leading to
vari ousb pr blgldcofethe hientiomg i ncreased noul d flash after the encapsul ation
and di sadvant ageous novenent of the wires ("leads") Summary of the

| nvention 25 The present invention ains to provide a new and useful nethod
f or encapsiihatpresent gaehtienmeeiatee s métheds fov encapauldtingtiéadfranierdems provi de a
new and usghit SYH File 8"l 20K ARG Yn {dn gng{rﬁgm&eﬁ n fifheyeneral
ternms) the preseéen TIvent T on proposes ust o he plastics material is
renoved fr caiateldo tﬂad&pmam’capﬂulamstsgsbemrﬂinploylpgimei roethads.f rom t hose itens
wher e ﬁﬁSt principally accunul ates and/or where dust is nost -2

di sadvant ageous, The dust is typically brushed off, or transported out of

t he syst enBagkaoumd of the wvengo). to a filter Typically, these itens are the
di spenser mhicE di spenses plastics material 5 pellets into the nould, the
hol der whi ch holds pellets before they enter the dispenser, the conveyor

whi ch tranfRegdsin l4rRdfmhateRals tRidR dshkpoyliRoBMb HortholAbs gRMERNd t he
nmoul ds t hensel vesd“h?urt hernore, to reducgotyhe Ievgl dﬂ?bdustqvmfséh enters

the noul di A 8GR JAT anFaPsUltiRgeleadframayitsips da forBplss @3ckaggs. t HBepat h al ong

whi ch {he |RathraRnm i€riBalien anyeyes ptewettéfqumu& Halléhidl RIpRided ! osed at
times when it is not required to convey |leadfrane itens to the noul di ng

regi on. Fufariiae mﬂu&amdq@eml@@ﬁmatwém meridpd apedhe leadfre@adiemane itens
are 1 S copy, | f ding a pressure
source, so t;ﬁéér?&{ %{%Lﬁﬂgqﬁﬁgé ghorﬁ?lbﬁﬂ??sngﬂl}‘ggel%ﬂwe%ﬂff% dgé}%g&enbodl ment s

bl own) away fromthe | eadframe itenms. The invention may be expressed as
met hods f ohgn&RAsERAK 'tﬁéaﬂ{eﬁ@@a% s IehGiiBnHEHtER) HrRnby 4% éﬂb% bove

cl eani ng concepts. Alternative e I nvention can ssed as a

| eadf rdfre &iawiation émas@we@ywémlmaﬂedémﬂlswﬁqullabdtﬂﬁétlaa@lsg Br varfoudescri ption

of the Fi gYffpfems 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



25 .An enbodi ment of the invention will now be described for the sake of
exanple 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 encapsul ation
system Figure 2, which is conposed of Figures 2(a) and 2(b), shows how in
the embodi nent the pellet holder is c4%aned J -3 Figure 3 is a vi ew of
the pellet di ser tlon to er which ¢ in a
known encaﬁés&ag?r?q%ewy&ﬁ Y&t iR, RICA! ly Eﬁc?og % 8Gecg LP Fes 4(a) and
4(b), showg gé,e,adya}ga.aﬂowmg&ogeﬁueet di spenser by the enbodi msnt Figure 5
illustrates the relative positions of a | eadfrane input region, turntable
region, pellet input region and noul ding region, and conveyance of

| eadf rame Qhés didig the Higentr WARNEABISHSBE Plastikd rrataHale 6
illustrat eg?ﬁ?&ﬂ%ﬂg oegmgrlndoor for |ég&85|rn the inp L?t ?D%Isull e of the

enbodi nnt peltyunte theumotuétmt@detrrwh@'pmdét w%lﬁtSobefpéeamefyaﬁféer thens by the
enbodi nent e f; divarush in the
enbodi nment ﬂlsgéa%fgqure Vggéﬁ%‘?%hw%la ust F‘gﬁ ﬁgﬂgll%gnaérilltﬁgjo hoﬁ?ds by the
moul d br usmheslding remorembddinmuldsztﬁrmlms ed Description of the Enbodi nent
Referring firstly to figure 1, a side (horizontal) view of a part of a
known encapsul ation systemis shown. Pellet holder 1 is for transmtting
pel |l ets of Faartﬁsrnprbrastoi reduceatheré\all obdesh mmrsdhanmldilmregiosipMBser z. As

di scusggd rection
t owar diﬁ V%Wt @Sﬁ%@hbmgéﬁg%gﬁ{hgz%ﬁ%‘rgR é%}c{ﬁ tlhgclz u y eéﬁmsn%er of hol es
3 t hrough wbnméyepdbltbe moniditgViegioreispaicdeddatitimes wloen i épootdeagrdtbioes 4 in t he
pel l et disp et e the holes 3 by rods (not shown)
novi ng vvitﬁlgﬁ\\?%{]%‘z’%fégﬁ% te'@%tﬁgﬂ dﬁ a‘?%gf%ég'ﬁnods rise to push the pellets
into the holes 4 and then descend, but before the pellets fall out of the
holes 4, a tter not, sho cl oses t nd . of the holes 4 so
that the pﬁqﬁpgn%rpe t Et g&ﬁ '%Ve?‘ﬂ‘éf‘ cﬁ’QB‘éﬁ?&erﬁ‘aﬁ P%f’?’ﬁﬁ {180s pP6cess a
si gni f i1gantcoav@)éat toGhe Mduldibg Fedicn OROGT AEEG: MicllidhdaSRessure sdurce,

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 1s composed of Figures 2(a) and 2(b), shows how in the
embodiment the pellet holder is cleaned,



Fi gure 2 shows two views of the pellet holder 1. Figure 2(a) is a top view
vertically dowward. !'n figure 2(b) the pellet holder 1 is seen fromthe
direction of figure 1, the "front" of the system The pellet holder 1 is
supported 5 by an apparatus 7 arranged to reciprocate the pellet holder 1
in the vertical direction. Wiereas in-8rgure 1 the pellet holder 1 is

raised to upper positi SO 0 contact the |ower portion of the

pel | et di Sg?%gﬁa 5 gé(?wsﬂg\a}? Pﬁ'@i @W('B)fe{qtle“ﬁ@ﬁh%tonfﬁ@ﬁaéwh@hi s in the

| ower ed poghiriegt in bknbivaWneagédtionekent:ne shapes of the holes 3 in the
upper surface 5 of the pellet holder 1. Figure 2(a) also shows a cl eaning
device 9 for cleaning the pellet holder 1. The cleaning device 9 has an air
cylinder 1FidigyunghihhetbARBted ofKighrd¥Bd(KEehdd (b} sl Lightifg &f @k Bel ow the
air cylinder 11 is vertically downward facing surface 13 provided with
bristle8 1peleirdsAensen Hgthg erpaginem: 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 noved horizontally (to
the right iFigure §ukustraiesdhe aeldtivg posjtidne mhadeddframe ippsi tegiom, tuntable | eft  of

wharet he. bR AN, bR gl B Bha e Mok cARuSVSHR o Rlhd¥e® £ .

pel | et hol dtemslo @heowdiegnemon dethecentbdimentudes an i nternal conduit 15
connectlﬁd via the air cylinder 11 to a vacuum source. The conduit has an
end near the bustles 14 Thus, the vacuum source 15 acts to renove dust from
t he surfac€iduref illetribs pabticels &foh digor For andingl the ihputr etvie ehedust whi ch
has accumnul at eg. on .the bustles 14 of the brush. Figure 3 shows howin a
known encaS@RCGIMEMN system the pellet dispenser 2 is supported in a fixed
positional relationship to an onl oader 20 which, as 30 di scussed bel ow, has
the functi of _transporting lLeadfrane ite to a,noul ding region in which
t he packag%ggué?g"F"@P’ﬁ%&.tmﬁg%@m@ queaé‘f@m?emsew ‘(‘F.eé’f‘qur'rgﬁﬁ‘té hori zont al

di rectygn but perpendicular to the view of figure 2(b)). -5 Referring to
figure 4, e enec ul ati on systemincludes a further cleaning device 21
for ol eani B8 BRI SARRUIT S Na & BBPREr s p s eTboSIRet dndant ng
device 21 includes a brush 23 which can be raised to contact the | ower
surface of the pellet dispenser 2 or |owered away fromthe | owest 5 surface
of the pel IFéEtUV%ig%én‘é@N ilpstrating gleaning 6t progldsitydha ave e boishas in theer nal
condui t 25 -aiiénhtPr oxi mate the brush 23 leads to a vacuum source, so that
dust fromthe surface of the pellet dispenser 2 is not retained on the
brush 28 but renmoved fromthe system 10 Figure 4(b) shows the mechani sm 27

for drivi ”%e&ﬂ%d%é@ﬂbﬁ_@mﬂé ;ﬁwb@dimétﬂe cleaning device 21 is arranged to
rotate abodt a vertical axis and I's driven by a rotary notor 26, which
is connected to the cleaning device 21 by a belt 28. The cl eani ng device 21
is raised Qs I - h e rizdl r b cylinder

29. 15 Tur tr‘ﬁéng '?%%aﬁ%eh%?ma*n’ ?nsgdtjét (@gﬁgﬁﬁgﬁné?sdg%?\%nﬂa%ﬂ; ﬁ‘?@ﬁ | eadf rane
itens 31 aecacapspiajion system i& showndiReiiet bejden! BXor trarsmiingfpeliets df@ens are

transpecte f i i i it €gt i conveyor
(not szémgbat&@c% aZ@r%é%@Eeiﬁ{a%ona té%?ﬁrvé)h%?lgﬁ%%elﬁjgédﬁ g%gul egms ‘into
turnt abl e 2@ pelgt bolde8 1viherayabledna Vestidab dneation dowandatoalwvay Itenwihiech r ot at es

in a horiz | t he, ne .o I qu Q I rientate the

| eadf rane ?’fr; @%Bd'%%géhé ng\g{‘ugggr@ 6%%% 4@5’?%%5 31;%31{%@%@%?%6*%% egi on 38
may be acc&é@drédpusheeriatoorsrespandimgholes #on éhef pellet dsperss 2ddRulists34, 42,
that are nqr | ed durin eratio f the syst . The front access
doors 34, v 33/9{%%5{%&] ﬂ'@ Eéei% ﬁg-’ﬁ‘gsor‘%&asﬁ‘awﬂg;')‘%ﬁ‘gpﬁ@]?}{‘atp? )Peji?tr anged with
t he coﬁgar totdler 4. Adesbdgrisdd pmpthletpbwas ﬂrﬁg'thmsof 834 a&B,thaudéhsc'eh@,t_ t he f_rl_(ﬁnt
access doors,k 34, 42 are cqnveni ent opene r ces ot regi ons. e
onl oader Z@UEé?fPﬁﬁ& Hﬁﬁ%tsﬁa‘?lf’%ttf’%g?%ﬁ%'ﬁggra’z‘“?‘gefrpzaﬁ?g'?%ébf’ww %95&5 30

nechani sm ¢iwlowehert bf therHoledd 8b kbat iRt yaess fe Porainedon tid dispenskpp. of figure
5in the pellet | oadi n% region 39 and a second position marked as 36 in the

turntabl e Pantheg Prosersi & signitinant Reeyntor!, EMie Bist Jadesneseiedv@r|ies the
turntabl e 39e341d picks up the leadfrane itenms 31 |ocated there. The
turntable



region 38 and pellet |oading region 39 are separated by a door 37 which is
' -6 opened when 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 pellet |oading region 39, the onloader 20 transports
the leadfranme itens 31 and pellets to-#Aegion 32' and finally to noul di ng
region 32 utilizing 5 guide tracks arranged in the respective regions 39,
32'. Figure 6 is a front view of the arrangenent of figure 5) | ooking from
t he bott omRiduré i shicwsd hvid qlvsSefCthe oselIBt Bolddhe, ng@'@ Z8fid guey vR@si tions of
t he door 37 are n%rked respec@iyel as 37a and 37b. A piston cylinder 40
with a ver PRISEIV dowpward. s 15, tigurac(b) &e pelistoheldan fnlg $een dooy Ie7 bet ween

these two pRSEEArOSFigui] NthB Y of tabkGstém TR JERENGAAS™ sSuppady by which a
| eadf rane item 31 hegvi ng a substratesgsl and aﬂﬁe 43 I's ’tsr%éllﬁsported by the

onl oadeP 20Y FharrApadeprangekty facipgesate 45 peliet doldepilniy thaoeditges of t he
substrate 4, t gl : r ion pin 47 that
Tocatce o cheetin, Waerkas i ikt (iR DUIG RO 1o NS D LpBE ot

ori ent at i orso & towestactitheilewer partiore df tha\rietigt disperces?, &0showni indiglener si de
for receivi | I wportion of the | ower surface of

t he cover z?g@dlr‘gkgéﬁé’%ﬁﬁgﬁ}ﬁsﬁ% rgéltpgé'lt"&gce of the substrate 41, A
spring | oaded nechani sm (not shown) continuously 20 urges the cover 49

agai nst, At he- ate 41, The rec 0,.in,the cover 49.is Jin.gomunication
W th aHgong:L'ﬁLFQ?fg)l %’g%YstS"et %@P%a‘%ﬁ'ﬁﬁ?‘%ﬁﬂ%éﬂ %ng%f %Hﬁaﬁﬁrﬁ Qﬂ&er onnment is
mai nt a: ned ;jwew\laﬂderé he thmvga(aqgalwdhdwgaasﬂmmﬁ@iéblﬁ fande@nflyg thest
particles are sucked,towards a vacpyum source. te that gn alternative to
provi di ng é’eﬁﬁtcﬁﬂlh?%dur emﬂﬁ?’ﬁf"%eéjet"lfecgt}??éc?ntﬂ%C}SIBW&Uﬂta" B3ViDg & o0 an air
source, so Hohaénthll axi®Uhstke@ndd mmahlng# oy4)ai Belol thel BR dyRsRFs1Pf and thus
bl ow any dust out of the region 50. ile'this alternative is practicable

provi di ng tvggicatdownwardfaciia sifasel 3 mrexided with riglias o eenstitBing A nce t he

dust i 9smerglish, dirpe! Ae@hvd@y difkeledPBridtieens) 8fe 1dh%r6 kR QbwayFi gure a is
a view of the noulding region 32 of the enbodi nent systemfrom t'he front

: of the _
direction (fcieg syeper Pepf e pripirholdsr, 1.wieferer thigican e pegvachdissane regi on
fromthe sigiginfHg §idePd i{ nofed %ﬁ%ﬁta@n@&m rcingHtgHrﬁSu@sQ(;r&d@w))d' ng region
32 includes a bottomnould 60 and a t moul d"fit. “The onl oader "20 is
provi ded wiftan adicstpopitios adhe teft affigure 4(s). e Hredahtintp gharelher pesikiares -7
poi nting dQWRWATifSs et | sdy t gl zont al
surfaces of the ! 0{9?%12@%@%0&%15{@%5 %BY%%F@E&%H%&AH%@BOM oader 20
is in 2Re poshee Bof deovelet holleylire 9, the brushes 62, 63 5 are in the
region 32' on the right of figure 9, In the location the brushes 62, 63 are
m "normal " unextended position in which they are inward fromthe surfaces
of the top Thedclsaningdevioe|dinchides @d)intemal tchaddt (8 lvesnested isethermved to an
"ext ended"” j L [ ' fyee S are in
hori zont al gc%etsrt1ggov?/iq’ta\éﬂ{‘%250hgc%' z@ﬁet%q%gﬁrh%ggé%%gg{et%ﬂ%rbergségétq?ve moul ds
10 60, 61, Thsst the vaduoadsourd® 16tacts td cendve diest tfrano thxe stiriddey5 iofisiede t he

(o000 287, Y {Rad 8 ARRLAL Wb Bo RS e SR Y Lo et
60, 61, andristiesal4 yfthemeustul |y into register with cl eaning devices 64, 65

whi ch are respectively fixed to the bottomand top noulds 60, 61 at their
position 15 furthest fromthe region 32'. In figure 9, the brushes 62, 63

are shown &Riqirs 3 ghdwai Sowp @S btkinown eticapfi@atiosfl dyxash tingelh dispehsertz avel , The
cl eani ng devices 64, 65 jnclude, resFecti ve vacuum channel s 66, 67 | eading

to vacuum sHEHPRYTEd iyatfhed RIsdianak qlationghip; irear 10aladRE 20 eWhiehsasa,

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)).



20 .65 are at | ow pressure. Wen 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 noulds 25 60, 61 respectively. Thedbrushes 62, 63 and the cl eani ng

L e S CaRASTRE WIS, HE AR oy S Ihcl BRI RurfiRr LRGN ©

sur f aces when i's carve out reduces the ri sk of
fl ashes on dewige | hdey, cleanlsbltheﬂngeofsumfm bt dluks p@ﬁ)etddlspergset Il2e dmeapsul ation

process, egﬂ %hdanc?é' Egllﬁcilg 09 bﬁé?\t 29 tuhbcirﬁecééggg r?%HS(g% éo EP%tggte{P\Sdes cr ! bed

in detail here lons are possi a skilled
reader. Folower- alracarmﬂ the pe}tetadli;pemfselt Reor brwevers aelagafnorm gthddowests descri bed

et hod Por Soite B e pélY PRRAFR R "o B BEEFARlR e o AP Rount ed on

| eadf r ame, cbheumm bpdy:n@pwxirsateghe brshadi lagosprel 4 %éﬂuﬁf sqr&stsbapatnat eri al
one Oor nore

froma pellget el | di spenser; conve

| eadf r ane W@%’E %sp,cgqﬂeooaf tﬁe QB@{ |'Sr'?§R?ﬁr2\ s gef r%ﬁ'@ glﬂéﬁ byeh gBast i cs
mat eri al frquetrﬂr@/egq}dneth@bygwser and 10 noul di ng the pl astics materi al
of the at | east one dispensed pellet around the | eadfrane; wherein the

met hod further conprises at | east one step of renoving dust of the plastics

materi ab f FRyoré Aeb) P tthd AedBin st 2for AritiRY Wclégmﬁg AeRBe 09, Ghgim 1 in

whi ch the steep of removing the plastics dust includes brushing the pellet
hol der. 3. clkapwERYIcGLLIATRHILY te radatthaborha WaftisAl ie24 eap isodrivesnovi ng

pl asti cs dwta m@rg &r 26PhkicA% eome%wa%&ﬁerd‘e%ntr@ ddifceP®l bl dagtl der . 20 4.

A nmet hod for enca ating frame 1tens each rising anl nmount ed on
a | eadf rame8. tThe %mdwqm §| ratyed rtmadpwgrq@efmreﬂ?se mllepdlasemsm 2materi al
into a pellgt onveying one or nore leadfranme itens into a

nmoul d, 25 3? eér‘ltsaﬁr%f ﬁ;rﬁ{erﬁgast one pellet of plastics nmaterial fromthe

pel | et 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 ¢losed
during operation of the system, The front access doors 34, 42 may comprise

25  swing-doors and may be pivotally amanged with the compartments housing
the respective regions 33, 38, such that the front access doors 34, 42 are
conveniently opened for access fo 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



di spenser; and noulding the plastics material of the at (east one di spensed
" ‘pell et around the | eadfranme; wherein the nethod further conprises at |east

one step of renoving 30 dust of the plastics material fromthe pellet

di spenser. 5. A method according to claim4 in which the step of renoving

the plastics dust includes brushl ng th@-pel | et di spenser -10 6. A et hod

Aol yi ng a cagiar MR o B 4Bhed i MR P ofoartl pUek R Aihiabie ey, ' O

encapsul at iwhgn!ieadiiesiied totrefsn wbnmﬁ@’rm it thea pelle€ Idadiry 8 a
| eadf rane, _the net hod co risi rgégo&\ée one or nore Iea frame itens to a
|

moul d; di sﬁéﬂﬂlt% Petiel laad 96‘?%0 10 &2 A0 Fanspatte they[eadfa@enoul di ng

the plasti aemems LER@Ipefts 194lbs BENGRL fiRSlY B mamempdeglfaﬁ dzeam‘zrn@rfe 10
wherein the | eadfrane i s conveyed to the noul e exposed to a pressure

sour ce PhePHIS teAFkS agANGfEINSh tasPestivedeaienaf®i 'y enpved from the | eadfrane.
8. A nethod according to clam 7 in which the pressure source is a 15 vacuum
source. 9. A nethod for encapsulating | eadfrane itens each conprising an IC
mount ed on Fdﬂulr%édl-’r p divpt viewe! the areancenept peligvge Sdicskinadiomghe baem from a

(5%, 0! & B WD 839 b as o ok, i s sccond

position in oor does n regi on, thereby
openi ng a p&g markect tespediivelyi asg3FaegnaaTh.c dnpisigh mgmme 4GrWIt1ma wettiealdf r ame

TS0 TSRk Bt 554 ot TR IRERRED, oL
plastics material; and nmoul di ng the plastics material of the di spensed
P e o e LT R oot A B el R g oot
conpri si nghawag\e yulvgrated1 @ndnodie 42 adframsperiet aysthe @nbatdeul0l; Thespensi ng at
e 0 Bl 2hBL Rbe T B R R Y e sk i ot e
16  grip is ensured by a leadframe location pin 47 that locates a corresponding
hole on the substrate 41 indicating its orientation. A cover 49 1s 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 48 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 B 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
1s provided with mould brushes 62, 63 which respectively have brushes



-11 .wherein the nmethod further conprises using a brush nenber to brush at

| east one surface of the nmould to renove dust of the plastics material from
the nould 5 11. A nmethod according to claim 10 follow ng the brushing, dust
is renoved fromthe brush by applying a vacuum source to the brush 12 A
system for encapsul ating | eadfrane it-ehs each conprising an I C nounted on a

| eadf rane, t.he systemc ri,sing: . 1Q a pellet holder for holding pellets of
pl astics nﬁ?'@ﬁq%l ;°W3W65fslngf’d d'ip@%é‘fll%g?r ffgﬁpeptg/@gﬁ BFWB'Wh@epB?W@P? fromthe
pel I et hol sigfacesdf tHesthates AGuldBaRdthe tePHodid & conveyor for conveying at

| east one leadframe itemto the nould; nmeans for noul ding the plastics

material of the at |east one di spensesd 15 pellet around the |eadfranme, and

a cl eani ngwiHawitRE oh i iti Rl ' kalgsf oM t he
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devi ce ¥ ncaligdesdharemmridisn therightrof figiaretst. uishberlpcatien thelbineshes@2des 14. A

nmet hod accgrdinNg« nay i j: sl eani g, devi i ncl.ydes a vacuum
sour ce. ZSQ%SWA i@?ﬁ‘e%ﬁlﬁeox}gnedﬁga&%@a%t ?mng/W?Aer]amgryafgre@ W@?fg f}eog‘gﬁHgonpri si ng
an | C nounswitcea of theatdbrantk bottdre mpditierfiic @Ppriius ithe) breshesrareytben f or

conveyin L £ |t ens ; |l et di.spenser for

di spe%si ggﬁgﬁecf&agﬁ %ﬁ%ﬁ%&l F’ggﬁ%? }np‘?i'glﬁ ?r&eg\‘r%%% %\f‘th?%n{sﬁlgs%ug ; 30 neans

for rrgul ﬁi ag ihg?ripd)raaltrieg'gtermtitiarthahorbiorﬁmfsuefbgéseﬁfghe megﬁn&pﬁﬁsled_ pel |det f

aroun e ae, and at .| east ope ¢ ni evj ¢ or. r vin ust o

the” ot 1 TeQ L AL e o oh o er rEPR P SRR Bl IRl ieion ST5E, o

gcco:}di ng that dielalﬁadﬁarﬂemmmrémeméeeﬁmbngp dauim&oﬂgnﬁbwdeso,i’ashrthsh forWh )
rushing the pe t,. dis er. 17, tem accordin (o) iml5in iC
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encapsul at figly| egder g infoeMegitae w0 Banighdedbes G4mostvitcrorare | eadf rane,

the system COTTPI’I in conveyor for conveyi ta%east one | eadfrane item

to a noul d‘®SkH ta’egef'geéft‘?jitg?)%é@?‘ fgd tHPs’B@H'Bgn%' T Rgdhgr HREMBRI | et of

pl asti s MRieesEhom TRE syidroB2 M4 g, 1thE bRishes ispSeaBkELEhWn 8daik he

di spensed pel ]l et around the |eadfrane; and
in this position, at the lefimost 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 a filter)

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



a pressure source; the conveyor including a cover in comunication with the
pressure 15 source and for covering the |eadfrane item whereby dust of the
plastics nmaterial is renoved fromthe |eadfrane item 19 A system accordi ng
to claim16 in which the pressure source is a vacuum source. 20 20 A
system for encapsul ating | eadfrane i tefrs each conprising; a door;

Closes  mtrdPnpeel SrheSeE ceriMBelbrEhefishieBive A thet e voor

cl ose the mﬂuhdmugmmﬂgbﬂmelmhamaby opening a path to the noul ding region; a
conveyor for conveying at |east one |eadfrane itemalong the path to a
nmoul d | ocated in the noul ding region; a pellet dispenser for dispensing at
| east one pellet of plastics material; means for noul ding the plastics

mat eri al of the dispensed pellet 30 around the | eadfranme; and a controller
arranged to control the actuator to displace the door fromthe first
position to the second position when the conveyor is to operate, and
otherwise to control the actuator to displace the door fromthe second to
the first position. -13 21. A systemfor encapsulating |leadframe itens
each conprising an | C nounted on a | eadframe, the system conprising: a
conveyor for conveying one or nore |leadfrane itens to a nould; 5 a pellet
di spenser for dispensing at | east one pellet of plastics material, neans
for moulding the plastics material of the dispensed pellet around the

| eadf ranme; a brush nmenber arranged to brush at | east one surface of the
mould to renove dust of the plastics material fromthe nould. 10 22 A
system according to claim 21 further including a vacuum source arranged to
suck dust fromthe brush, .A A@A,,.Afh .A .A A .A8 A A@. A A . Ay) CE\ 25QV' !
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3. A method according to claim 1 in which the step of removing plastics
dust includes applying a vacuum source to the pellet holder.

20
4, A method for encapsulating leadframe items each comprising an IC

mounted on a leadframe, the method comprising:
loading pellets of plastics material into a pellet dispenser;
conveying one or more leadframe items into a mould,
25 dispensing at least one pellet of plastics material from the pellet
dispenser; and
moulding the plastics material of the at least one dispensed pellet
around the leadframe;
wherein the method further comprises at least one step of removing
30 dust of the plastics material from the pellet dispenser.

5. A method according to claim 4 in which the step of removing the
plastics dust includes brushing the pellet dispenser.
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dlspensmg at least one pellet of plastlcs matenal and
moulding the plastics matenal of the dispensed pellet around the
leadframe;
10 wherein the leadframe is conveyed to the mould while exposed to a
pressure source whereby dust of the plastics matenal is removed from the
leadframe.

8. A method according to clam 7 in which the pressure source s a
15  vacuum source.

9. A method for encapsulating leadirame 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
20 moulding region to a second position in which the door does not close the
moulding region, thereby opening a path to the moulding region:;
conveying one or more leadframe items along the path to a mould
located in the moulding region,
returning the door to the first position;
25 dispensing at least one pellet of plastics material; and
moulding the plastics maternial of the dispensed pellet around the
leadframe item.

10. A method for encapsulating leadframe items each comprising an IC
30  mounted on a leadframe, the method comprising:
conveying one or more leadframe items to a mould;
dispensing at least one pellet of plastics material; and
moulding the plastics material of the dispensed pellet around the
leadframe;
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at least one surface of the mould to remove dust of the plastics material from
the mould

11. A method according to claim 10 following the brushing, dust is removed
from the brush by applying a vacuum source to the brush

12 A system for encapsulating leadframe items each comprising an IC
mounted on a leadframe, the system comprising:

a pellet holder for holding pellets of plastics material;

a pellet dispenser for receiving the pellets from the pellet holder and
dispensing them to a mould,

a conveyor for conveying at least one leadframe item to the mould;

means for moulding the plastics material of the at least one dispensesd
pellet around the leadframe, and

a cleaning device for removing dust of the plastics material from the
peliet holder.

13. A system according to clam 12 in which the cleaning device includes a
brush member for brushing the pellet holder

14. A method according to claim 12 in which the cleaning device includes a
vacuum source.

15. A system for encapsulating leadframe items each comprising an 1C
mounted on a leadframe, the system comprising:

a conveyoar for conveying one or more leadframe items to a mould:

a pellet dispenser for dispensing at least one peliet of plastics material
to the mould;

means for moulding the plastics matenal of the at least one dispensed
pellet around the leadframe, and

at least one cleaning device for removing dust of the plastics material
from the pellet dispenser.
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18. A system for encapsulating leadframe items each comprising an IC
mounted on a leadframe, the system compnsing

a conveyor for conveying at least one leadframe item to a mould:;

a pellet dispenser for dispensing at least one pellet of plastics material;

means for moulding the plastics material of the dispensed pellet around
the leadframe; and

a pressure source;

the conveyor including a cover in communication with the pressure
source and for covering the leadframe item whereby dust of the plastics
material is removed from the leadframe item.

18 A system according to claim 18 in which the pressure source I1s a
vacuum source.

20. A system for encapsulating leadframe items each comprising:

a door,

an actuator for displacing the door from a first position in which the
door closes a moulding region to a second position in which the door does not
close the moulding region, thereby opening a path to the moulding region;

a conveyor for conveying at least one leadframe item along the path to
a mould located in the moulding region;

a pellet dispenser for dispensing at least one pellet of plastics material;

means for moulding the plastics material of the dispensed pellet
around the leadframe; and

a controller arranged to control the actuator to displace the door from
the first position to the second position when the conveyor is to operate, and
otherwise to control the actuator to displace the door from the second to the
first position.
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22 A system according to claim 21 further including a vacuum source
arranged to suck dust from the brush,



