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to an integrated circuit packagi ng system and to an
apparatus which is part of 5 the system Background
of Invention It is conventional to "package"
integrated circuits by enbedding themin a resin
material with electrical connections between

el ectrical contacts of the integrated circuit and

| eads extending outside the resin material. This is 10
usual |y perfornmed using |ead frames | having the
general form shown i nPackading Integeated £zFquitse 1

consists of nultiple die pads 3, electrical leads 5

S r ures 7 and i ndexi ng portions 9. The
[ of ine Irlitieth 9 include indexing holes 15. The

| eadfranes are supplied as a reel in which the
| §hef presentlinventiow teldtesrtoumathamdsdri packaging integratedsircuits, to

shown in Fig.. 1. the electrical |eads_in -
¢ Ao aclalrs P eeRY Syeth 3 ;21 arbaedfh Sufiy s partof
tqhégg tefPr respondi ng die pad, and two lead to either
si de ? that first |ead, However, many other forns of
lead frame are known having different nunbers of I|eads

p&BackgrounstioldAMERliaT er ent confi gurations. The
integrated circuits are packaged using.the follow ng

st i " i i . di N .
Ve ool g AR ekt Hhabgaratngind e n
Firesinl shatériat Wittaddacineal lcanmectiows) betweermelaotricategontasts of the

Do eeso Shl st e BRBYShch R BETIGURIMaBEE This
(SRaLFRAgEheR o Res pinesy Ry e ganons i shown n P
t Hr.ehelleadfraroall tensists f asdtiplieadiepads 3, electrical leads 5 support
structures 7 and indexing portions 9. The indexing portions 9 include indexing
holes 15. The leadframes are supplied as a ree! in which the leadframe 1 is
wound around an axis of the reel. As shown in Fig. 1, the electrical leads in
sets of three leads per die pad, with a first lead connected to the
corresponding die pad, and two lead to either side of that first lead, However,
many other forms of lead frame are known having different numbers of leads

per die pad and different configurations.

The integrated circuits are packaged using the following steps, which are
given in the flow diagram of Fig. 2 and performed by a system as shown in
Fig. 3.

Firstly, the leadframe 1 is unwound from the reel 13, passed through the die
bonder 31 and then wound onto another reel 17. In the die bonder 31
respective integrated circuits are placed onto the areas 11 shown dashed in
Fig. 1 and bonded in that position to the three electrical leads 5 associated
with the die pad 3 (step 21). Note that in other forms of the leadframe the



with the die pad 3 (step 21). Note that in other forns
of the | eadframe the WD 2004/ 068562 PCT/ SG2003/ 000018

wa 200oegfeat ed circuit can be bonded in differeRCT/SG2003/000018

posi ti ons dependi ng on the packagi ng/application
requi rement. Then, the reel 17 is transferred to the
inlet of a wire bonder 33, and the indexing portions
9 are unwound fromthe reel 17, and passed through the
5 wire bonder 33. There the co%tacts on the integrated
circuit are electrically connected to respective die
pads 3 by a wire bondi ng process (step 23). Then the

"lead frame 1 passes on to a noul ding system 35 where a
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r defiegrajedyciruit ©8n| bie doendaghdn tditerent atpsitions dependipg on the
t L& : ical leads 5 j ecti
gfﬂa%%?gﬁb/eépgj%éﬁ&rﬁé@ﬁ%u |':1|gcian g: ;erfoﬂrgjdegyl gg

“mul ti 10 plunger" operation, i.e. by a nachine having
marherpl thegees 1(7" isutransfelmedgier g inleb of randreebonder 33, and the

inect melted resin into . d cavities,and to

= radong pcting § IReUAeuR o ik redo! fdng, RaRara dprough the
th@r bEHﬁeif RAEXTRErePBE! EsHtactd orf WY flleg@iaed irtliit are electrically
connected to the rest of l|eadfrane 1) are then wound

ortamnactediorrespeetiveidie pags By asére handigg pregessdstepd23).
to the inlet of a galvanic apparatus 37, and the

I ' i .
wnire §efq BAFRE T reBads bo#inb3binty 8RBT nsfs o resin body
clisatoulésd ardurrbinedntegiated @ircaiistep i2oh leavindithe electrical leads 5
| eadfrane | and then plate a | ayer of sol der_on th([a5 “ .
t&@@ y a “multi-

} eRrajacing aut ghdhe (hogys r it MOUIdingnEdn Wik RETORIEda
| Dbl il 28, By Brabinp D SR ingérsnshn ingers)

meiohitnaesia®, oandjechemeked!f reaire idtopasslds cavities témd to cover and
trinmming, formng and. testing apparatus chi ne 39. .
TIPS o Qe FoR o STeD. S5 18 FRalEe] iPrul s HICGKAILROTtions 9
theHigRdre 3tiRtBniétted fo ARe irBsCoMBELREME Prafd fien wound onto a
| nﬂl_ gat e|d18by t he dashed

third reel 18.

The reel 18 is transferred to the inlet of a galvanic apparatus 37, and the
leadframe 1 passes into the galvanic apparatus 37 where a galvanic process
(step 27) is carried out to clean resin flashes, all contamination on the
leadframe 1 and then plate a layer of solder on the leadframe 1. The

leadframe 1 is then wound onto a fourth reel 20.

Finally, the reel 20 is transferred to the inlet of a trimming, forming and testing
machine 39, and the leadframe 1 passes into the trimming, forming and
testing apparatus machine 39. There an operation (step 29) is carried out in
which the leads 5 are cut in an intermediate location indicated by the dashed
lines 19 in Fig. 1. This leaves each die portion 3 connected to one or more
lead portions 14 extending outside of the resin body as shown in Fig. 4.

Testing operations are then carried out.



lines 19 in Fig. 1. This | eaves each die portion 3
connected to one or nore 25 | ead portions 14 extendi ng

wourbeiodgsenf t he resin body as shown in Fig. 4. PCTS62000900018
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operations are then carried out. WD 2004/ 068562

PCT/ SG2003/ 000018 3 Thus, it is clear that only a
smal | proportion of the lead frane material shown in
Fig. 1 is actually used in the,packaged circuit. The
remai ni ng material of the Iea:afrane 1 is scapped.
Furt hernore, many w ndi ng and unw ndi ng operations
are needed Qperators al so have to transfer the heavy

reels 13, 17, 18, 20 between the various nachin
Raldis; Hd§@|%ethat:%l¥t%§mﬁﬁ mepertiopof the dead ﬁgmwgat%n% shown

LRSS ©f IS &tﬁ&i}”ﬁ?ﬁjﬁﬂﬁé&&%ﬁ@@& cw&kﬂ 'I{Heer%%'iﬁgfﬁ?@tenal of the

product i on space r'i but es
prleddlfmmen fcoist .scSppedr yFuuthdrh&)renvmahyomffdhagpram&siennnwmdmg

RAIEEOTS 3t Braded  Bpkiaralsn vk (o rabier (he divKgeels 13,
t hey ey, fmﬂﬁetwéérg%e\rxéﬂods%%hmbeerae&ﬁ@%K/e'Héé@ﬁ&ﬂegﬂnhd to hold

proposes that a conveyor is provid for carrying t
i thegeelseas theycare yabefewedrbeiwebndbe rvachines, butethese consume

PRI et BhncrPringF ShptBule orfiaFobedecitipst

| eadfrane el enents conprising die pads and | eads are

at3wahegy bbtidmventimyeyor at an initial position. Wen
the processed integrated ci _rcuits are rermved from

h& conveég ge conv ret ur e&!—ﬂ start of
t he© BI&SE vepgion,gins § Erﬁ’él ec%e"&taﬂ rUS Ackagipg methods,
C'dlﬂJNs‘ielﬁQ% draig fSrlﬁ ng th H%‘?hc%&be conveyor

returns to e start of the process, rather than being
20 di scarded, materi al rmy be saved. In particular, in

Bk 1, AR WSS RESRe G AUPIal® providec

| erafl chrgifg tHRYinksgrak@ Bieslits between at least some of the processing
steps, at least up to the end of the moulding process. The integrated circuits

and leadframe elements comprising die pads and leads are attached to the
conveyor at an initial position. When the processed integrated circuits are
removed from the conveyor, the conveyor is returned to the start of the
process, to be attached to other integrated circuits and leadframe elements.

Since the conveyor returns to the start of the process, rather than being
discarded, material may be saved. In particular, in comparison to the known
method described above, the wastage of much of the lead frame material of
the lead frame may be avoided.

Preferably the conveyor is an endless conveyor passing through a plurality of
the processing stages. Thus, no winding of the conveyor onto a reel is
required.

The conveyor may be formed with pockets for receiving the leadframe
elements. It preferably includes indexing holes.



Preferably the conveyor is an endl ess conveyor passing
through a plurality of the processing stages. Thus,

waaoosoagicng of the conveyor onto a reel is 25PCT/SG2003/000018
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requi red. The conveyor may be forned with pockets for
receiving the leadframe elenents. It preferably

i ncl udes i ndexi ng holes. WO 2004/ 068562

PCT/ S&003/ 000018 4 The invenfion may be expressed as

a nmethod for packaging integrated circuits, or in

terms of a packagi ng systemincluding the conveyor.
Furthernore, in alternative expression, the invention
prOV|des an apparatus for |ocating the integrated
cileuiinvendiion MaydbeafiPresssd s aorﬂn@m@dcfmveg@‘fagnm integrated

BriRLitOe g lipt fé? Ofof T ed:alg%{é sr(ygieg‘é ¢ Tl sék(@%;f nveyor.

t he I'nventi on VVI now
i !Humtenabre),nlnoalttqmawe iexpefssroendhetmvérﬁmnf ptd\mdsngn apparatus

figures.in whj sho a conventi onal ad

t idhibSsung entesals fiuss B4 et imA i mBaBa Rponveyor
nmet hod using the lead 10 frame of Fig. 1; Fig. 3

S Byt %é@ﬁ@ﬂ@n PRTKaFidle§ysSt em for perform ng the

met ho Q. 0. shows a die pad and | ead
ortlons after they are cut fromthe remainder of the

| é’aréfqrr%dmf@aweﬁwéﬂpﬁ bwestiorywilkngy be; dessribed, fos thewalksof

! SRR 'wilf] Berenb8lo i RIGNINSRANES YRWE | ead

ranme e use I n |Ch is
an enbd'ﬁgn’eshowaemﬂen’gomaﬂ I¢dcbframeention; Fig. 6

S SRR R e N T BT
althme of Flg. 1,

Fig. 3 shows a known packaging system for performing the method of
Fig. 2;

Fig. 4 shows a die pad and lead portions after they are cut from the
remainder of the lead frame by the process of Fig. 2;

Fig. 5, which is composed of Figs. 5(a) to 5(c), shows various lead
frame elements suitable for use in a method which is an embodiment
according to the invention;

Fig. 6 shows a conveyor for use in the method of Fig. 6;

Fig. 7 shows the steps of the packaging method of Fig. 5; and

Fig. 8 shows a packaging system which is an embodiment of the

invention.

Detailed Description of the embodiments

A packaging method which is an embodiment of the invention will now be
described. Referring to Fig. 5, the embodiment of the invention employs lead
frame elements 51 made up of die pads 53 and leads 55. The lead frame
element 51 is in fact similar to what is shown in Fig. 4: the remains of the lead

frame 1 of Fig. 1 when the portions outside the dashed lines 9 are removed.



20 Fig. 8 shows a packagi ng system which is an
enbodi nent of the invention. Detailed Description of
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enbodi ment of the invention will now be described.

Referring to Fig. 5, the enbodi nent of the invention

enpl oys lead frane elenents 51 nmade up of die pads 53

and | eads 55. The |ead frame lement 51 is in fact

simlar to what is shown in Fig. 4. the remains of the

lead frame 1 of Fig. 1 when the portions outside the

dashed lines 9 are renoved. WO 2004/ 068562

P /862_003/ 000018 5 There_ is one |ead franme el ement

f okhergds one degrhtiapre elamenhias gaghetie oad @iithe integratedseincuit. The

fr h%‘rg haWy regi.on
Ié%ﬁ% IS é.ésslfor a{{cfglul:llr:g S(agl@cu%&cé %@éggg.\ﬁ%ﬁﬁés used

i §or accwate plabmcpwpbé;e;s dinis isgreenovedi subisaqlentiygduidrig an

( SEBrgR GBIy e8P e Belee, DER S RS g Jestiirtap (see

| gsdofyy.ame el enent to which the present invention is
applicable. Fig. 5(b) shows a second suitable
| eadfrane el ement 57. Elenments of the | ead frams

) §Eba i o SR8 R RS AL e resen

usﬁvémme@pawblé OFigt 8(b)@holvaes s¥ebricesuiRdid Ma%dwaﬁqe element
pads 53. Renoval of the central Eortlon 56 of the

| é%?dfﬁ*%’ﬁ@“@ rbateadtirameselement b é of Fig éi(b):mrr@smr@mg to those
e Pl AREaive R SaRTeRIEL himeh s rfushid RA%E

uslomjedhm thedwe respectiveatie pad§r58l Reatoviah oFie: cerltl pbetion 56
on|n itens. In this case the on 56

rres r egi
E'é%f eada sRmeNES thealeckical 9%36@@%@3%% these
cqﬁt@@%ga@"@g,@ets of | eads 55.

Fig. 5(c) shows a third suitable form of leadframe element, again using the
same reference numerals as in Fig. 5(a) to label corresponding items. In this
case the region 56 is rectangular and connects four die pads 53 and
corresponding sets of leads 55.

Which design of lead frame element is used depends upon the application,
and factors such as cost. For example, the leadframe of Fig. 5(b) results in
less wasted material than the leadframe of Fig. 5(c).

Turning to Fig. 6, the conveyor 60 of the embodiment is shown. It includes
indexing holes 61 and pockets 63 for receiving lead frame elements 51 as
shown in Fig. 5. The pockets 63 are arranged in a pattern such that the die
elements 53 are correctly positioned in relation to each other for sets of die
elements to be connected later (as described below) to respective integrated
circuits. The conveyor 60 is made of high toughness, and high temperature
and wear resistant material. The pockets preferably have a shape and depth
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upon the application, and factors such as cost. For
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wasted material than the leadframe of Fig. 5(c).
Turning to Fig. 6, the conveyor 60 of the enbodi nent
is shown. It includes 25 indexing holes 61 and
pockets 63 for receiving |lead franme el ements 51 as
shown in Fig. 5. The pockets 63 are arranged in a
pattern such that the die elenents 53 are correctly
positioned in relation to each other for sets of die
elements to be connected |ater (as described belq

r @,ﬁedhat/f@emaedrqid the legdframie; elempnés Bromly g tfeosmgulatlon For
le Wh@}é&%@@?ﬁﬁewﬁ Bp%hiﬂeqm%gﬁ %rere%g \ﬁ’rgg

vvear esi st mat er i €t's preferab
sheadaframd dlempeht mme@maeaaﬁamecaréﬁeaﬂsmo@a;@ma) fHowever, in

A AR A G '
R #:395@”?6@3 'é)ﬂtaﬁ%@?% f)?ékéé?frg t'&?fo’i‘med with the shape

I ea frame as ement 51 of
Fishowsy a3 67 HimEige 6, and a differarisbapé still coelddee chagendas the

ST e hRER b 4 TR Sh BRERL SRR B dehptructing
W dulitablepsdi@peforegven asadffdmen Fig. 6, and a

di fferent shape still could be chosen for the
| eadfrane el enments of Fig. 5(c). A skilled person has

Noodi £ 41 L ) )

ai Vi RS 1o, pRORNE oo 810 SRR IPEEET. 7 Pt ho

areoregsponding dfrangemeritrad thépackaging spstadi isgshown in Fig. 8. The
of the packa stemis shown in

8. Cony yoq:@(imﬁobe@@%ﬁweﬁlﬁ%ﬁmﬁﬁr%eaﬁlueanwawes (Splained
prw&ﬁflpgguaeeermﬁé?e%z( b@'.mgde@ﬁd Lip‘\glbeﬁkﬁmee
up s ack 1n the

buffers may belnclu to ta
cmw\wwr G@aasreqmmd rTéwseThms bavag dimilar desigmid buffers which
desi uf fer nown for handling

co’fH’@ g,r ﬁgg@ﬁq g%\gentlonaﬂead#ames.

In a first step (step 71) lead frame elements 51 are placed into the pockets 63
of the conveyor by a lead frame element attachment apparatus 81. Once the
attachment apparatus has placed a lead frame element on the conveyor is
may optionally activate a respective clip mounted on the conveyor to hold the
lead frame element firmly during the subsequent processing steps until the

clip is deactivated, for example at the singulation stage (see below). . the

The conveyor 60 then brings the lead frame elements 51 to a die bonder
apparatus 83, which can be of the same form as the die bonder apparatus 31
of Fig. 3. At this point the integrated circuit is attached (step 72) o the die pad
53 at a location suitable for the contacts on the integrated circuit to be

connected to corresponding leads 55 on the lead frame elements 51.
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pl aced into the pockets 63 of the conveyor by a | ead
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attachnment apparatus has placed a | ead frame el enent
on the conveyor is 20' may optionally activate a
respective clip nounted on the conveyor to hold the

| ead frame elenent firmy during the subsequent
processing steps until the cllip is deactivated, for
exanpl e at the singulation stage (see below). the The
conveyor 60 then brings the lead frane elenents 51 to

a di e bonder 25 apparatus 83, which can be of the sane
f okt e@nvayer H& theshersries fisinigaratesticirayits gng. lead frame elements

i L . o e _
723 IR ife B, PR Bo Wb hal BeRirRE 8Fthe Bifanne wire
c drdraler appardths 3B3rdfdig.a3, ethdovherei thetdie pads iﬁemrewi@lbtbrtided to
correspondi ng. | ead on.the |l ead frange el enments 51.

o GoRRaReBdno e300 DegatRbOauteB R ey or 60

then carries the integrated circuits and | ead frane
elenments 51 to a wire bonder apparatus 85, which may

beltsf comeyonGd then camiest the iniegratet cirdeits apg teaat fismdzlements
of \.Fig. 3 nd where t di e pads 53 e W re_ bonde

v T e kB ey Ao BT o3 suty e

( shealding apParkies 3567 Fiees, 8Rd Whe 8a5inSSodyi8 formed around the
integrated circuits and |lead frame elements 61 to a
noutedgiralgdaahisaitaend lead frapiecelementshel deaving aspertionof e leads
a : ' A L,Fig. 3, and where a

r:5S§I E@%@ﬂ@t%}%‘) éﬁéﬁﬁ%%ﬁﬁém ntegrated circuits

and lead frane el enents 61, leaving a portion of the

| eads 10 55 projaecti ng out of the resin _bodY (step

743 he qonveyser $8\iBen sariasdhesasipikogliosto 7 sisionlalion; apparatus 89
o e i e ,

o1 PhERIE PR (RRREL Ao SnGiat HIRICH TR0 BR DesRALES, dtcne
pgedckgges are reraooed trohr the cdmeegomb@ yAiter@bis siép cthetrbsin bodies

Str?c? I’ontgre](re rerqeusl'rlenthgoc%n%gyor 60 because the integrated circuits and wire

bonds are protected by the resin, and the conveyor 60 passes back to the
start of the process.

The singulated resin bodies (packages) are then collected and placed (e.g.
dropped) into a cheaper and lighter container 90 (step 76), and the container
90 is dipped into a galvanic apparatus 88, which may have a structure similar
to that of the galvanic apparatus 37 of Fig. 3.

Finally, the container 90 which transfers the resin bodies to a forming and
testing apparatus 89, which may have much the same structure as a known
forming and testing apparatus (which in some conventional systems replaces
the apparatus 39 of Fig. 3) adapted to receive resin bodies tipped into a
vibrator bowl. The apparatus 89 performs a forming and testing step (step 78)
but with no requirement for a trimming step, since the leads 65 are already of

the correct length, and the packaging operation is complete.



15 no longer require the conveyor 60 because the
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start of the process. The singul ated resin bodies
(packages) are then collected and placed (e.g. 20
dropped) into a cheaper and |ighter container 90 (step
76), and the container 90 is gipped into a gal vanic
apparatus 88, which may have a structure simlar to
that of the gal vanic apparatus 37 of Fig. 3. Finally,
the container 90 which transfers the resin bodies to a
formng and 25 testing apparatus 89, which may have
mfelain$ie same structure as a known forming and
testing apparatus (which in sone conventional systens

| a0 _
B A e e G S

apparatus 89 perfornms a fornmng and testing step (step

78)  bui) attadhing argyralibeofeleadfftame eemanisnip awcepyeyor, the lead
since the | eads 65 ar | ready of 30 the coryect

" dFIER, CEmeTiAceRa KgH Ao gL ar Aes R HcL R i least one
20448680 LtiDEIOBI ) LA Blic Fad,C' aims 1. A process

for packaging integrated circuits conprising: (i)

attaching a plurality of |ead frame elenents to a
conveyo(ﬂ?a'ttﬁ@'"[‘@dﬁeglfaft%dré"@n"@@ﬁh@ leadFamecelaaents: at

| east one die pad and at |east one 5 electrically

conduct e i efal | acghi ircuit  t
I ntegr a(md é(':?@ﬁ%éllg’; (f%gﬁ]{é ﬁ@?eg@lﬂg rcgneafeﬁg%reﬁ?lsegﬂa(tle?i )chUI ©
el eartespoaling dierpaeist i ng contacts of the integrated

circuit to corresponding die pads; (iv) noulding a

Corr aspommsiang Saa8n Bad [ olifar eadt' tiedBitehofirgpt and the
t hebrfspoRaifdicnSad£RSSing at least a portion of the corresponding leads
exposed; and

(v) removing the resin bodies from the conveyor and returning the

conveyor to be used at least once more in steps (i) to (iv).

2. A method according to claim 1 further including, before step (v), a step

of singulating a plurality of the resin bodies.

3. A method according to claim 1 or claim 2 including further processing
steps performed after the resin bodies are removed from the conveyor.

4. A method according to claim 3 in which the further processing steps
include one or more of a galvanic process, a trimming process, and a testing

process.

5. A method according to any preceding claim in which the conveyor is an
endless loop extending through locations in which steps (i) to (v) are repeated

for successive integrated circuits.



exposed; and (v) renoving the resin bodies fromthe
conveyor and returning the conveyor to be used at

woOeeasocgisze nore in steps (i) to (iv). 2. A mePoodG2003/000018
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according to claim1 further including, before step

(v), a step 15 of singulating a plurality of the

resin bodies. 3. A nethod according to claim1l or

claim 2 including further procgssing steps perfornmed

after the resin bodies are renbved fromthe conveyor.

4. A nmethod according to claim3 in which the further
processing steps include one or nore of a galvanic

process, a trinmmng process, and a testing 20

prQacessL\ reethmdna@wdlr@ctcnra@n/n@retc@dmycwréc@dwmg:fb the reonveyor
r]néﬁ’[]l:i%@ Péglg?tlg gﬁﬁs’ @égfv Vdgsth%r]'e§ é@&lvﬁé {i ?r%?n%e éfeﬁgéﬂtg 9

repeated for SUCCGSSI ve integrated circuits.

2004/ 068 SgsteRCIOF pazkRaG@hg e deated ciicuits, hhed lamteacmnpirmgg:

to any preceding claimin which the conveyor includes
pocket s for rece|V|ng the respective |l ead frane

el ement%CORVEYRT 'system for packagi ng integrated

circuits, the systemconprising: a conveyor; 5 a |lead

frame el eaeftarnb CArhERNAtabhER deVicedfor aeBtRiBga plurality of lead
plurality of lead frane elenents to a conveyor, the

| erne relpmeats fe @ sorwRyeri e lradhirame dleraen Soﬁecmulrécludmg at
p"’}g %@Hlé géatargf%t %&gtc{n' giel::%lc‘éﬁ Q:%H (%Tf‘eaa% [ each die
each evi ce or a

imaigrat ed circuits to the conveyor; 10 a VVI re bondl ng

device for electrically connecting contacts of the

mtegratglebl rdpwt t.0 orrFs ondj

ing device for attaching m?eggrajced gIFCUltS to the conveyor;
a wire bonding device for electrically connecting contacts of the
integrated circuit to corresponding die pads;

a moulding device for moulding a resin body around each integrated
circuit and the corresponding die pads leaving at least a portion of the
corresponding leads exposed; and

drive means for driving the conveyor repeatedly between the lead
frame attachment device, the die bonding device, the wire bonding device and
the molding device.

8. A packaging system according to claim 7 in which the conveyor device
is an endless loop extending between the lead frame element attachment
device, the die bonding device, the wire bonding device and the moulding

device.

9. A packaging system according to claim 7 or claim 8 in which the

conveyor includes pockets for receiving the lead frame elements.



a nmoul di ng device for noul ding a resin body around

each integrated circuit and the correspondi ng die
woads/degmyi ng at | east a portion of the corresposd203/000018
| eads exposed; and 15 drive neans for driving the

conveyor repeatedly between the |ead frane attachnent
devi ce, the die bonding device, the wire bondi ng

devi ce and the nolding devicq 8. A packagi hg system
according to claim?7 in which Pre conveyor device 1is

an endl ess | oop extendi ng between the | ead frane

el ement attachnent 20 device, the die bonding device

the wire bondi ng device and the noul ding device. 9.

pdék agifn §askegiseh st duriger ticludingnnredsis Erasepagaling the resin

I Bt i P B0l 4 LA S BE B Sers.

10 10. A packagi ng system further including neans for
sedar atA fepad fran'reesiemerﬁmﬂaehrrfemmavroe suitabdy dor asal in a system

trans n mto er processing steps. 11. A
Iéﬁ@ogﬁgﬁ%)ap ﬁ@"ﬁ?%& Ehnt devi ce suitable for use

in a system according to any of clains 7 to 10.




