"Fietd of t The present invention relates to an apparatus used
for the as L a {seni conduct or) devi-ce such as an integrated circuit
("I C') package, and in particular to an apparatus that automates the
assenbly process. 10 Background and prior art Typically, the manufacture of
an | C package fromtheg rawmaterial stage to the finished product involves
a plurality of processes. |APPARATBSFOR ASSEMBEMNG rane packages, a

sem conductor die is flirst bonded o a [eadiranme by a bondi ng agent
Thereafter) the |eadfranme E U to strengthen the bond
between the die and the | eadfrane. The bondi ng pads of the die and the | ead
frame are then bonded to each other for conductivity by neans of

Wi r e- bon8i n@@l@@hﬂ@xﬂéﬂbﬁﬂng gold or copper wires. The die is 20 thereafter
encapsul ated with a resin material, which is nolded over the die and

| eadf rame The resin material is then cured by heating before each

encapsul at ed héi ge’ssntsir?ngmtkmt eibtés donanhapperates uledsfor rthe lssérablyf ofaae by a

socal l ed triJgan o i.n n k ch | C package t hat
is so formed ?‘%L'gthﬂdgmég 53 Zan @ﬁg?%tggc%@gﬂegg 3% %’n\%ﬁtl onal | y;
each appar atpastlcbtar tmjanéabpmdtusghatwutcenéiemmer@senmlychrngeand/ or singulation is
a stand-al one machine ithat is dedicated to its task, such as a nechani zed
di e- bono@r for die- bondl ng or wre-bonder for wre- bondi ng. This practice
resul ted in Batkamdad afid priot drar equi pment separated from one another. 30 In
order to transfer each set of |eadfranes processed by one stand-al one

machi ne to the next nechi ne) the | eadframes processed by one machine are
inserted i nntypmsam,azm@aﬁar&n@btmn@raéﬁ YC tragkadrofrbedtheOrad@hizebl sBghitge for the

next stage qf ductl Qn process. Thus, there is a need for |arge
buf fering bé’f‘%\éjﬁ-}'ﬁ Eﬂ%’@bé‘% VetShPoBIg'F?“%é’fuE;r@C%?fsePead\"r@ﬁecﬁ%ﬁgﬁl nes, and

manual 15" 1384dadme Faékaﬁ@&% b%l&ﬁ&ﬁﬁtéﬂ@eq@ﬂrs& bBR4dd'D ama‘d?rafn% bygf ficient,
and requires specia I'ntenance staff and a nunber of skilled operators to
operate eac W%F'ﬁ!ﬂd?gﬁltonghﬁ@éﬁﬂnéhe ileariframe i heatade irb@eAUingdevem te he

i ndustry tos%h@wea%é B@ndosa%éﬁtﬁé)d.é%ﬁe e [eafie. MR AhoBHANA) 1T ansi er
of | eadfranes. conveyi ng nechani sm nmay be i nter ersed bet ween
st and- al one th@ g ardst eﬁ@rfw areathep soneed tmeeghsp@m fasrcondugtivitning stri ps.
The Strips aréds! BNGRET0RAINEC cEARAN Ludiflf BRI bPUBpadiaRfed) qRE GBGR! nes
requi red for the manufiacturtfng proc usi ng c nveyor belts. An exanpl e
of such28n ﬂlp@ja@wnermapgwmeg Widls @r feisisdmiaterial, which is molded over the die

and leadframe. The resin material is then cured by heating before each

. i j e3edal " Q@W TUS FOR ASSEMBLI NG | NTEGRATED CI RCUI T PACKAGES 5

encapsulated die is singulated from the other dies in the leadframe by a so-
called trim-and-form machine or singulation machine. Each IC package that
is so formed is ithen collected and sent to customers.

25
Conventionally; each apparatus for die-bonding, wire-bonding, molding and/or

singulation is q' stand-alone machine that is dedicated to its task, such as a
mechanized diip-bonder for die-bonding or wire-bonder for wire-bonding. This
practice resultéd in islands of similar equipment separated from one another.
30 In order to trdnsfer each set of leadframes processed by one stand-alone
machine to thé next machine, the leadframes processed by one machine are
inserted into njagazmes and manually transported to another machine for the
next stage of tI%ne production process. Thus, there is a need for large buffering
between the pr%ocesses through the use of leadframe magazines, and manual
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United States Patent No. 5,549,716 for " Process for Manufacturing
‘Integrated Circuits using an Autonmated Multi-Station Apparatus including an
Adhesi ve Di spenser and Apparatus therefére". A conveyor belt is utilized
‘for transferring the l.eadfranes between a d| e- bonder, w re-bonder and
mol di ng 15 e oc e X t ugh-1i ne.
However, al tqﬁé(;tgg %@dﬁﬂgl?rﬁd tst{égblnén Z-E‘f)sa?%t'ﬁeﬁ%%@bfaﬁg géhhg?gsl%&[agduces t he
need for nmeamgihtehamces Siaff afd 4 eadfeame skided ioperatdre tasperdie waph ctamgs, it
fails to opt| m ze the jadvant ages of automation. For exanple, the resulting
appar atus 2@ dRacype icater to the fact that certain processes, such as

W r e- bondi ng, typ| cal I} y take a longer tinme than other processes, such as
nol ding. In the event bottl| enecks are caused because a %éocess further

down t he Spr &elieetei krve bﬁ%‘ rader i et IndkstNs {0 RIS ithe MFPGSEsS $YBei ng

perforned. Qe dy hl%dg&ﬁe'rﬂéﬁudl RrahBfr &f Qéﬁﬁ@n%spafréf‘do %ea%ﬂnilgs{lﬁg gidly
integrated in their | ement ati on, al so be nore icult to

change machimeghanism W@Yp%dmféﬁpéﬁepl t?féWﬁP'ﬂ Wt%drﬁ‘ﬂ'ﬁ nasdinescigt foﬂﬁsato t he
appar at us astra%s%@e H%Qﬁé% Lotr ?rah% ﬁnﬁsesﬂ'ﬁ@sttnﬁs %?éjﬂﬁﬁs aEllﬂe

af orenenti oned e prior art by, pronoting eX|
i nt egr at i on didbeweriousgstapdalongonpelires requived 3o heonacufpeikring néocaﬁ@l at the

same ting 3l V\éd}ﬂ/ekcﬁ}eoeﬁtjso‘%r%%l@ro‘fépm %%Blehfé‘ﬁtat%ﬂ QEéQI%eB'NetO be

managed rore e icre
i nvention thrphed\Btdtesaatentmmﬁeﬁjlga?ﬁ@afoat BeocehaforcManufaqurmgelntelgmta@nagerrent

Pnvent i on, (SRS B a0 AaRaRbHE R WBFeratls RERGRaCH, ke

conponent sumhpmeanammt/@mmtesi therefarel’. chA peonvegbrudiatig:is autpized aforty of

Component - danoisy e edPaeRib8vey 8 Rumbbfoer bk bbndRl g Fidtifio 1o = ¢

mat eri al1$ frmmHlmH)eanprﬁ@riBesrdmgswsablberewatamohIaethroughmhe producti on I i ne;
and storage neant of t'he production line for storing said materials during
transport along ;the production line. Using the invention, it is possible
to inprove thewdJepvaltipughdhe uasti-station @bﬁ@@tuﬁ%d&eﬁbémmer@uaédmmbéf ers. It

is therefore possible to inproye ficienc ieId uall s wll be
apparent 1 n 88 ToF BGHF dEP IR QU ICREIEER SO INGVBREMON RIGSSES! BAAISHRI ow |

wi |l be convgsiinas tHeCadvanrigaabt sitosRsen.i Ber ékaenplavmetreantmmamaﬁ:@m@r detai |
by 20 reference to the acconpanyi dr aw n s which illustrate one

enbodi m&%  SHOEEhBOY ﬁ%téhttP dhe f?ﬁtetrﬁ’grqei”@lﬂ RFCEFSES 58 8% MICBRNUERH t he

rel at ed desqweéuy%késa Mbet ﬁmﬁethHHQﬂ’iértﬁ}ﬁges%éssél%r §§¢hcﬂt§in{; hengggeral ity
of the broad identification of the invention as defined he clains. 25 B

Figure 1 il |g¥enk dotiengeksiarespused begausa fgpracess fPBB‘eradthWeé?r@@%'PBn vi ew
respectively P%f R@@ t Qvélfs aand é(n %%F\%rr a;sreées%cré%@lh@qoérfanﬁe@r esRick etﬁe

enbodi nment e invention. 30 Figure 2 is an 1sonetric view of a cure
oven of the rappunes us 8ie Ffggpaid1patent are quite rigidly integrated in their

25 implementation, it will also be more difficult to change machines in the

production line; with minimal modifications to the apparatus as a whole.

Thus, there isla desire to reduce some of the aforementioned problems with
the prior art by promoting flexible integration between various machines in the

30  production ling, and at the same time, allowing the flow of materials along the

production ling to be managed more efficiently.
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Fi gures 3(a) and 3(b) ‘%are isonetric views of respectively two possible

‘confi guratr ons of an input buffer of the apparatus of Figure 1. -4 Figure

4 i's an ;isonetric view of another possi 3l e configuration of the input |

-buf fer, 5 Fi gure 5 is :an isonetric view of a wire-bonder and |ine

transporter Sof th 'alra S of Figure 1. Figure 6 is a plan view of the
W r e- bonder %ﬁ%m?&r?zﬂ&“%é%&gter illustrated in | Figure 5. 10 Figure 7 is
an isonetric view of a nold link of the apparatus of Figure 1. on 15 Figure

1at 1 (a) (b ates a fron evatjon and a ﬁ%ean Vi ew
Feapect \vel VBt a0 ctlek 3R e oS e RoR g R s et
embodi ment  qhattdan imprRBtheMandgemeéntl o g fsw ONRahaYia pedducEomfine! | er 12
that includes a mcroprocessor) and display screen 13 to nonitor and
control the processes taking place in the production line constituting the
apparat us 19\5c9fdrr§’toﬁh@¢%$rh6’rﬂ tHER8s bRlvided F a@é?é’f@é for the nin@eHéeRe @
sem conduct or rame package. The cell controller 12 can be positioned
anywher e, aqurﬁ)@gmppnentw@he%@m iptesrated tCircdit |bip dncluing: aaljphsaly ofo t he
production l4.H&ssihde deﬁ'f'FrtB RepidAutti AP 35AIHES kst ded nder 14a,
14b to pl aceEJ an prgn%t%géﬁe to a sgm gonduct or | ead ua%{ngtbfgﬁ%%n) After
di e- bondi ng)cortpeneit: chrepibgl swans aadapied toutr@dspait acomn@eot/e‘nrmreg and then
enter anq4n feer | iR e n.r.o ry of
| eadf raﬁrgs Bﬁ)ét\?\nﬁé%f oné’éra sp-l;Egeasl,snT%&)t?{?%gq Eﬁéefg]a@% r%ﬁ%&s&%ﬂqmeeép (gr into an
out put buf f estorpgsi mieans 1¢f, theo pradictioh lirtee femtstoyingf sdidadfateriais duihg a nol d
link 20 and tm)l di ng rra?%iine Zé fromthe 30 wire-bonders. ' The IC chips are
t hen mol ded WAMERO' ?Pﬂ 'Pfé?F’r‘ |°na{'H8 the | eadf rames may thereafter be
transported to a trrmand form machi ne 24 and then tested in a strip test
machi ne 26. Fini shed groducts en be tr nfer nto tape/reels in a
Capel roel i D@ EHEpE i aGeabie s TaBfaveaRe Tow hEUeRist i HEE0E; ¢ he
ggtl rﬁ pIsod wivices, ét!rdhgaoﬂbufﬂérseﬂﬁ@smdlretbrbmdscsim&td)fmmt}@eﬁrc‘én@:gfm@&t nment s
The conpartments rve to isolate and to ke e i medi a
ot odUct | on G GG 46 il R SPPEIR T0HomPreIRCLeTSBOUERh o L FURIROS. havi ng
to maintain dergenmm)wvel of cleanliness outside the compart ment .

Typically, it is desirable that the cleanliness level in the production
environment is maintaiined at 1,000 particles of 0.5 microns or snaller per

cubic nmeter |plyipps c@ﬁvé?ﬁ’érft% heteﬂr\éfié? debtritse lhétlﬁ@brﬁiBhQﬁ'(?'r@dlér deap pynodul e
l4a, 14b, 16, 17, 18a, 18b, 18c, 19, 20, 22 28 of the apparatus
10 is 20  reference to the accompanying drawings which illustrate one embodiment of

the invention. iThe particularity of the drawings and the related description is

not to be undefrstood as superseding the generality of the broad identification

of the invention as defined by the claims.

25 Brief descriptian of the drawings

Figure 1 illustrates at 1(a) a front and at 1(b) a plan elevation view
respectively of an IC assembly apparatus according to a preferred
embodiment of the invention.

30

Figure 2 is an gsometric view of a cure oven of the apparatus of Figure 1.

Figures 3(a) ’}and 3(b) are isometric views of respectively two possible
configurations of an input buffer of the apparatus of Figure 1.



H

10 ‘encl osed within. an individual compartment, although all the nodul es can
"al so be housed in one :single enlarged conpartnent. It shoul d be appreciated
t hat 't he nodul es conprising the apparatfs may be differently configured.
.Thus, the nunber of dile-bonders 14, w re-bonders 18, nolds 22, trim and
form machine 24, strip tester 26 and so on within the apparatus 10 can be
15 increased or decreased according to operational requirements. This can
be done by FeRyiang &flidonsiid vikgy af BREHEE pedsiliTaDanfiguratiort BE trepmauat us 10
and reorlentlng as approprlate The apparatus 10 is thus nodul ar. The

di e- bonder sP¥#@; 14b are not described in detail as they may consist of 20
any die-bondirig nachlne wherein I C chips are placed and affixed to

| eadf rames by the use iof adhesives or other nethod. Figure 2 is an

i sonetri @ viFEnred & aw@om@ménﬂq\s offa (ie-kgnear anddiner ransparter of theadf r ames

t hat have b%?g@%&ku% Weth 1 C chips enter into the cure oven via direction
A. The | ead nes rest’ on rollers 42 of a line transporter 40) which are
the primary 25 neans by whi ch | eadfranes are transferred from machine to
machi ne. Th I I ), and by
rotation, % u(?‘l(\:a(slrs 5,2 ﬁﬁana{ngw r@%re%grea‘)%hn%rﬁ#h lﬁén %rﬁtpgﬁér( ﬂBét %?%d;w
transporterF@ﬂueﬁhce tthe leadframes air in line mnth the width of the cure
oven 16, 0each | eadframe is led through heated cells 44 in direction B to
cure thd%adhesi ves binding the 30 die to the | eadframe. At the other end of
the cure ovaigutéy i$ bersenietricaview vt a nsedi link ofrthé bpparathistod Figare y. t he processed

| eadframes in direction C along the line transporter 40. The | eadfranes are
t hus conveyed to the next nmodule in the production line,: which is the

i nput buf f erDeldiled desbrifitiolwf prefeited ebbdimanty)of alinfertiohe 4 represent
isonetric views of possible alternatlve configurations of an input buffer
17 of the apparatus ofi Figure 1. The function o the input buffer 17 is to

store | aadf ragRe YWhar ¢ érhcpw @f illueRakes agerorieyleftionoBhd od Igtsh View exanpl e,
when the wire-bonders !18a, 5 18c are occupied with current |oad, and

the di e bond@sreclively Qﬁ@%oﬁlﬁwmw gRRRArale BreRidiagedo | Badretaned for

Wi re- bondi NGy érﬁtcﬁt ifVEntige! P8 |mjstr‘é%r%a§t?ov@% ¢hacHntraES 1L fat be
autorratlcally eterm ne and controlled by the m croprocessor of the cell

control |l er 1'20|Ud:£§p%r'FéiPrﬁgf%ﬁSSEQieaB‘ﬂjtdﬁMayain?%1%é\‘? m@obaméggtm{gh%t ations.
10 TUrning tifoldsges & cd IPnE MUY fifE cdrlstfting e apParfiisefoTiel at e
storage |l ocation to cg tro out put fromthe die-bonders 14 and cure oven 16
to the WOre-fsoeRssing matesials, ifer sxamplegite Arpguqes! Aceamicendustpyil lgeéframe | ow of
materials a a%§§ zhéjﬁgﬁiiﬁ?ﬁtkﬂ@r hbR8n bE élt ?H aﬁg\fvﬁ@r’é élg}dugﬁllh'%§ oné or

nore 15 magazi nes storage of mes are brought
into the regﬁmiwduﬁemthéls ncpnnttorisdfafdmcemvtolthe @rqdel@mrblmec Hhedfirsbacline a bel t

transter mechant SEbARUROTRIL ol B4k eh3a Tiy I laBenBld o PBRCRCs aDart

rubber conveying magazi nes each V|dua
attached t o senlicdnderctonelehdindren Emot gown). hatAﬂﬁﬁydlbebqnelingedh@r dieowaad ed) t hus

Cpect a2 cdpad e ST ARE 08T oy 8 oty HRSHIRPIAD) O MEY

lifter mschanlsm 50, 50 is indexed so that the p05|t|on of the belt

transfer an| sm ndexed .t o the I on " in the
nmagazi nes 4 e4|§put Q‘gfe'i'ﬂz F"Pa's ﬂ?%ﬁ@%f’ﬁ %fﬁaéﬁ?ssgﬂ \ﬁg % cieé'gﬁéﬁr B%Pgh t he
slots 47, 47{geof Thd GeddWames gaah rater 4to é@%utpalflmmsmlsmbahlgy td camtsdier s

Ieadfrarres f omthe_cure oven 16 to ne tr ort [ The, | eadf r anes
pass right tHAf &K qﬁ?édg'ﬁﬁ‘@ ipte a H‘f’"} Ubﬁ‘e# AR e ?'E dng Bpmethe

| eadf r angs t\DlrélBoﬁie(Pé edT hd fI‘COcEHW aTré) trﬁéﬂ added lmadfesmrrmatemaelahbemermgaﬂ ne
46) 46', insertion of jleadframes will start from 3 he top slot of the

magazi ne 46, Iea@ram%@émémqre@ﬁt%[rgq E@“&P@Sﬁ@trﬁ‘? §rﬁ'ﬂi‘8a’1~,dt@ﬂ§ PRI AHR e in the
slot 47, 47'4 lg Qﬁ%d”ﬁgézﬂfl& t8& m‘é@th@h FlFﬂSh@d tﬁ?o@.ﬁ:@tn%ﬁ%enﬂﬂé liter

mechani sm 50 1fts at magazi ne 46) by one slot position, |eaving
the belt tratrmséerraeb@h@ntanﬂ/r@ela i 18 mpemeﬁlh rnafpémﬁezs aNbiPapkrded; .
Successi ve I@é?]gg,ryarres ‘are captured in each magazine slot in the




_7_ sanme manner until all the slots 47, 47' of a nmgazine 46, 46' are
filled, if necessary. To renove |eadframes fromthe nagazi nes 46, 46', the
reverse order is appli‘ed such that the-Bi-fter mechanism 50, 50' is |owered
qincrementally and successively until all the |eadfranmes are conveyed away 5
fromthe magazi ne 46, 46' towards the w re-bonders 18a, 18b, 18c in
direction D. The bottgm si de of each nmgazine 46, 46' is open, so that a
magazi ne of Theadbdwesf tharentiee pOANNRI e B8y beehaasyd Wihih oht ioRehdrée

magazi ne 46, 46 verEig(é Ilﬁ'&e:wa ,fromthe belt transfer nechanism 48 after
t he magazi néoqwartyentsigly 59%‘86”‘1“?8‘%% theews: icelspigiriang teikeeaitherechani sm
50) 50'. Fi gpRdidle PrdHUCEEPBRViMenHRIRNMORE icBHpakhRMLS0 biedH! GitRid) . except
that only one magazine 46 |Is deployed and thus the second magazi ne 46' and
i fter nBchdWvieg Bomaiiiaie thesameeleyokal ClERgiNess puigidadhesompartmenssi bl e
configurati hg kNpula; f 1 I ffer d S a rear
lifting necﬁgﬁfaé%Sg é%n‘?%sgﬁpqengﬁ%f E)%%Mr]a%?ﬁ“@?%%alfeoglr l?'blegr{r:e r‘r‘gg(gdzc:dggs 54,

54' . The re&nvirernmentgsnoesintainaedab2,008 partitlesiof t0b mhieronis fari sryalleeqieani sns 50

50' used for | Lnes A8, ] its,on a
Y-sliding nggh%ﬁpé%?%ﬁafggﬁ? ﬁté?’?eknf*ﬁ%r"ﬂ%%’a%eﬁge%”ﬂ%’éé ergf!é%&zol%lhﬁé? 4, 54' can
be shirted tidbr &Gi $7,et8ani1Bb, $8a, d&r 20y 22, K24 @60dnd 2@ of thecappamatapdOtier 40. 20

df ' ' h
magazi natea trEpsed WSS RMINRE b0fpart B BRI e MedefitaRsna i cker
mechani sm ( roethalsedsin) onesivglet drdarigeddbmparmiest. i It shbuld de dppesdiated thmgazi ne

54, 54' is ljfted), by one.slo osition to accept the next |eadfrane. Wen
the | eadfrarte® ™° “be%%P’PPréﬁﬁ’lq e B8PasaiEs spe e q?'gea{?”‘ﬂa@%[ﬁ'ﬂH@dsa?h%', it is
ej ected by 2Zbe aunsjeadfodielbadnleisni4 Wie-bbaddrst 181Ckoldt 2hetriki RAdtfHRASpPOrt er

40. The rear r@ azi qe ?4 54% is then |owered in reverse mané‘ner to the

| oadi ng pr odB3E™Mg $UP fes %éﬁeéﬁ‘%ﬁé’d OPhWithin hiPe  ARPRIUEHED S&f PHur at i ons

of the i1r5putinctwéé@rorlaiédraasdaeawoa&@gi td dperafivng Ueh@Rdrferto C athioBarpbeng t he
production | jne and néed not be |ocated between the cure oven 16 and

wi re- bonder “P8S QYHEEKYING: HNBRITIAAIR BOdWR Shachinenhyiheapeatals $dagd

confi gurati qBo@ntihg Qs lapprdpribte feve abpamlusiesRIthiEfoalare. This can save
costs and is nore efficient as the buffer design can sinply be duplicated
and | ocated at ot her goi nts along the production line as i required. _g_
An advant ager rféfdiélb"on&éignﬁarf%lﬁzdﬁé‘%t ﬂ@s%rl‘ﬂ)@bl in %e&{i\aés fh'éﬁ%néy Eodst!dfne Wi th
the transportation highway, such that there is alnbst no waiting time for
storing28r rasWedisrhandifige Machite avaseinr &on ehies baref elaced ard naffixacelty, t he

bel ¢t ransf qEadiRRAN MTRY ooBRbvE O] ohBekERY" IR UILaHIR hAR, ROaz ] ne

and not 5 utilize th gazi nes here i's"no ering required.
An advant ageViey of Becurel@vemd§aofithe apparatuyof Figuieot. dwelgframas thmifrase st or age

space is | n%ggﬁsgmxﬁ%haicssahﬁotga%ntgﬁr&@fzﬁg%ar% 083 B JTBCRANASMRnar ©

m nimzed and yet allows qui ck storage and rel ease of Teadfranmes Tromthe
i nput buf f erleadframest tegt naxvlleradiai ofea lifé dranspartemedfa whichs a®4theSptimdrur t her
provi des,gf or dual st S Lot ' : jr nts.
Fi gure 5i s AR sb %'r??]clgél ew %ngrellzﬁaﬁslrférfr%& ﬁgha;n%?g%‘gam&%ﬁ%a e- bonder
18 and | i ne rokeasSARoaregiotated ofa & hpelleppystanumobshdwguaed by rotatichethepbodi nent

(i)bef hisi:rwenctairr?ﬂhg qéé:d’f}atr)r?eds Eal%ngF i {He rIeengjﬂ‘l otf Qﬁ"er fin& rtl%ntsgcr)r?eer XH ' %n%g’lﬂg rs 18a,
leadframes arg in line with the width of the cure oven 16, each leadframe is
led through hafated cells 44 in direction B to cure the adhesives binding the
30 die to the Ieadiiframe. At the other end of the cure oven 16, there is another
set of rollers 42 to carry the processed leadframes in direction C along the line
transporter 40I The leadframes are thus conveyed to the next module in the

production Iinei which is the input buffer 17.



|
15 ‘Leadframes, a after! they have been oven-cured and passed thr ough the
“input buffer 17 enteri the line transporter 40 fromdirection Din Figure
5. -The line transporter 40 defines a fiBst conveying path, whereas a rear
‘track 56 of the line transporter defines a second conveying path that is

llel to_the f at h| Th
!to ?aﬁs pgr t e? Flﬂﬁ'e% :3|r(a dﬁﬁ&/ vgg 8a r%c?{g%errt h'ég'g’gtr'gt V'ﬁW?tqqoﬂoséf%?% he |ine

transporter aﬁ&natrutteb@rmgmnatmgrbflaaardbmawemw bethel dppaehta® éf Fajuré ad over to
the rear track 56 lifti ng\@rreans in the formof a transfer arm 58. The

rear track 56€i fé'”EtlﬂS‘an theppfubutier 26149 & Storadoasfeampes wherebyrigwef ds and

rearwar ds NpgIrBRHes rﬁ&?ﬁe%nfrbﬁédr Qi%rexbﬁt%@( wien Bard-SatdierBa, MY, Pr oceed
forwards towards the wire-bondi ng device 25 17a, 17b, or may travel

r ear war d5i n 18F @& oPepigd with gugenl Iowfawrthﬁ&g%bpmrt%s 44a, B cting@do i nput

buf f 17 to th
P ol ngrgele, BcRsa fSuraiel 6 e ohaly® FEEHEMRLLAGES O the
Wi r e- bonded releasehef Ieedtdamamsndzer agomaticadly detaraninedl ancasenitoded®yttheansducer s

34a 34b. Th r t he
e e o PRl Eeesdrfr b0 R ARk FBRRAL 0! ' BRGFT S B "%

| eadf ranme i sratrblﬁ‘pmcesw‘rg)stamﬂmby another multiple-fingered transfer arm 58
fromthj rear track 56 back to the line transporter 40. The | eadfranes are
then tr Hsport&d away fromthe wire-bonder 18 to the nold link 20 and _g_

nol di ng nachiureng 2o \rlgarelll3(@pthe)mpldt buffert he abts @B i dre thtemzaiititesstdragan out put

buffer 19 | i ncl yded :pet we 18 and the no k 20 to
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buffer 19 i sigltdrdars tle drdais Qtatéd&nyrumﬂedbr@frfegmaﬂe?théem idpeshtedye, except
that, with 5 reference to Fi gure the rear. magazi nes 54, 54' are

accor di ngl y 2SSkt &g tp6° ugtion ding tJl'l?e'”a’Hf RURE 1o IYISR; PRe RInEIae ansporter

to the risghtmgfazirag 46 ue r@p@t@argelcﬁcreadmramtasot%%fréme@@ret bragghmeaidané sme are
reversely oriented. Th’ buffer design his been el aborated on above and wil |

not be reped®@®an afotheifipug brfies Hnin direiay & wdwest o8 AoPelt ItaikeP0 of the

appar at us Ofmé;dh%Hfsﬁt 148 %oﬁtbrrgmbeﬁﬂfefsaraﬂ%nﬁhﬁt pHﬂV& Qﬁ‘&i@dﬂiﬁéﬁt@@ﬁ}ér by the
Wi re-bonders 18a, are into via an out put

buf fer 19 i FORVEYRG tr@rerH Hrmrragéz'pa%H@d%yar@re@chdrdl\ér!lsa"azaﬂ@@hecb@taon the
line transp I g g Iyai |

The dri vabl gﬁ%ﬁlmé&ﬁggr{g@ o%gﬁﬁiaﬁm%‘% bi 'gerga?jS%@r@@p}hgsftélrltﬂa%r gg I fti ng
means 6420 TH@N@rmgdé\errd@gsmaes d@n4be &erhenagazine 46p8&Ii hasodpasiliyveutt he
rollers 42 f Y/ i nt a
conveyor trgts'tI tg?)'g %gcg'lth gpggnlgédf%% f%aj 'ﬁh fptﬁé I %%egi?édnzsqﬁrreans 60
brimthe |i a0 rig’ neamem s@ thatpthei positionbef the torl trastsmrmeatzamswmn a

| eadf rame r 4 t s raised until it
lifts 20 thqﬁcﬁ&e L’gﬁ‘ﬁ” g"’ r*e"?é’ué‘“é?'% &44t'6he gui de neans 60
is driven to a posrtl in adaj cent the conveyor track 66. Al ong the way, the
Ilftlng |sed bove v of 66 during
Lhe: moudbent hevgelh e 53 FeRRgoR e Goss¥ farign e sk 45080 A RS MaB) 6o ang
is subsequenﬁégazﬁr@ym@dﬁ aeessamtéilyaranshdrs leadéameerroivh thecams eyen 16r ack 66.
The | eadfra is 25 then tr rted.towards th Id| hi 21in
direction quy}h‘? Bs H?”Eﬂp"ﬁé%@n% e THES rﬁ?ﬁbfm gﬁrﬁ’g ﬁZy -'lzoe one

that is knowmnemthereisand need foi the |8@dfrdﬂﬁesﬂ&ﬁbd§ lstwddl n dederitb .refdef @rri ng

again to Figu 1, aftier the | eadf Ss ou t he | di,ng 30 machi ne
297and the dradraie, T HEERISTRGRER AP, A0, EBRRORaD cRPom e i SRt Forie
packagesar ehe 6 8lt af @tk Highging 46! um ange b@rt Wﬂaﬁ@!@hh@haﬂrsmﬂw stopadf r anes
are tested in a strip test machine_26 and finally packed into tapes and

reels in a tB%é?ﬁ'CE@merrﬂbH?%é'OEW ‘I"ﬁugf then@agpgN@ 46y GEe¥bichribig thee
di e- bondi ng diGedt 'R lifter mechanism 50, 50' lifts that magazine 46, 46' by one slot

position, leaving the belt transfer mechanism 48 in line with the next slot
position. Suceessive leadframes are captured in each magazine slot in the




testing and packing i§ fully automated. - 10 It would be appreciated that
the enbodi nent of the jinvention described hereinbefore with reference to
the drawi ngs provides fast cycle time,-finimumwork in process in transit
-and real -tine rmnitori'ng of performance. Wil st the 5 nodul es are nodul ar,

they are tightly cou earl ofr ur abl r eat .

assiml ati O%am?hrgagnge rgrt aﬂqge ?t? e‘Vg A'rr:}s (—?dﬁ]@ggz'n% Jc?hf%ealfe ?}@%d'rtfade nor e
flexible. | Theceslsh@grarbrremoeé leaabramat fromh itice medgazinet 48ndsl, nhe@rewmiseon fl ow at
an optimal Level, The lwhol e pr tion and bufferi process, na

control | ed Bifes $yiaRRled - tﬁ%&'ﬂ? ITET o BH5 E‘@%B‘rn%} pﬁ '%e|°|we\é%FEtrol | er
12. 10 The jnawanéntaly dﬁ@@ub@@@uv@@r ent dliStheUieePambs Qiré Cordsyedt H0AS,

nodi fi cat ions and/or additions other than those specifically described and

it is to°beTORdErIRRATFINEIER: 4ChiowarEchEVAre-FielRIESa. 8P, 8RR Glrr&rst'%n.ons

modi fi catiops ﬁt@b@torﬁ}@metéf%h\rﬁégamea&é 48 Tshogen! 88 tl&étlarmtagaﬂﬁie sgope of

t he above description.| . An appar at us he manufacture
of a corrpon@raﬂf@m@ﬁ C@@ @ﬁh rﬁ?fﬁt)\é@r Qt/e’r’(ﬂ' @PQ@'@T tbycl thenmaaaz'ﬂg 465 46" g

plurality Ote@taygﬁég%ﬁt el OB trh4rd Hrécﬁarmsmdwaggmﬂe' ABgbAhe t4%e

manuf acture o nponent; - conveyl ng neans adapted transport
conmponent féﬁmSn@smaéedafrqmftr\@moaaaoqmdmels‘tarrrge@ta@tarroﬁot 50an5tg|ueer in the
product ign e u o] (o] t ng said
Pcer a8 ad e 1K 28Rt TofS ot 88 R el Broel bR Gl 7t s
accordi ng tmaglaalnm a6 m:hdepéoyedt Iaedstthosatge secons mmgppiset 4@ nawnd diteacent t he
conveyi ng rrean? and opehabl e sel gct ively to extract said materials being
processed f pRe™: @\V or storage 15 and to release | said
materials from storage for further processing by a processing station of
the production |in appar at u ccordrn to.claim.2, rein the rate
o Cext ract| 6 SiovateladBRshla Eofiarcion G heuttul bl TRBREH

aut onat gal kie buffer mclr.!des a rear lifting mechanism 52 controlling a pair of distal or

rear magazineé: 54, 54'. The rear lifting mechanism 52 is similar to the lifting
mechanisms 50 50’ used for the front magazines 46, 46’. However, it also
sits on a Y-sliding mechanism 53 so that either of the two rear magazines 54,
54’ can be shi}ted to register with a rear track 56 of the line transporter 40.
20 Leadframes ai‘e transferred from the line transporter 40 to each rear
magazine 54, $4 by a biasing device, such as a roller mechanism and kicker
mechanism (nél}t shown). Once the leadframe is in place, the rear magazine
54, 54’ is lifted% by one slot position to accept the next leadframe. When the
leadframe is to;% be transferred out of the rear magazine 54, 54, it is ejected by
25 an ejector baék into the rear track of the line transporter 40. The rear
magazine 54, #4’ is then lowered in reverse manner to the loading process. It
will be apprecitated that any one of the configurations of the input buffer 17
may be placed| at any suitable location along the production line and need not
be located between the cure oven 16 and wire-bonder 18. Indeed, the output
30 buffer 19 may have the same configuration as the input buffer 17 as described

above. This qan save costs and is more efficient as the buffer design can
simply be dupljcated and located at other points along the production line as
required.
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20 adjustable by , a nmicroprocessor according to the rate of processing of
‘materials at various processing stations. 4. An apparatus according to
claim2 or 3, whereinithe storage neans®’s situated along ' the direction
‘of travel of the materials and extracts material 25 fromthe conveying

qeans by O 9 6. B rkftork OR0RIRAN " Bl ALl MRy e W Ang GMSHE 0O TRanS.

5. An apparat us accé(ﬁql ng of the ecedi clains) Wherein the
st orage nearisanspontatiosehighweyg aachibatthiere fsr aimost ne Ivaitisg tiesector stoving lei ng 30

adapted to dat e erial, bei rocessed. 6. An ap t us, accordi ng
to claimbs, ?%g%ntﬁgﬁl(@%g&?@{es g é@gsggﬁ?r'i t %‘P&@f'eheaggﬁ 3@‘?15 he

conveyi ng neaschamsen rhgne siaply eyl nige ﬂmd&m?é ittgoegh hiee irhagazife and aidtal dV\:i th

t he magazi ne .and, t he magazi pe . i.s.ai sed. 12 7. An apparatus according to
cl ai m 6, méﬁ'@%%t@%a%i ‘Rse 4bs'f %gr%@dﬂ%w@"ngir@qwregqlﬁr\@&@ﬁ ag?c??t he

di stance betine esartmagddirestd, 531 @t ifot\UnBNthax buife tstdtlge 8phcePisaRGreadedrat eri al .
5 8. An appar at vs's()n%%cdrdi ng to any one of the preceding clains, wherein the

conveyi ng mP¥hé hgxlsangous anstep MeSeAisNSaR s MEYMZeH A YRY alaveri al s

bet ween pr 0GRk §t6ragbHridorfeadB bf defMaMd FARURY inbt Batb: 1758 thewdgri al s
bei ng transferabl e betiween the first and second conve(gjl( n? pat hs, and
ahlot sinsaga fee

wherei n 10 thechiteor AR B dnagaziies ide §4alurthenriovigae faii
posi ti ongd Qﬁﬁééﬁ?&a&f?ﬁné%ﬂfﬂgﬂﬁﬁt@yeyi ng path to receive materials conveyed
a

towards the dist magazi ne. 9. An apparatus according to claim8, wherein
t he second conveying path 15 is adapted selectively to convey said

materials ing; ] i £ n I St zi ne
Forver d of (HerearSrafReRier- SRR R Bt BEa Yt indih38 0
appar at us acndrlgerignsportgrailnofane apearaius af Wiguoe 1ndn thedérmbedim2t ofthazi nes are

o thor of 1 HARARES SRS deleb FanER B e Wi woio iR aBc o eyi ng.
pat h f or15r edeiadfragesnaftsri thbp hald bedm czppaumdusndpassedi thepugh theynmute of
CL o 8 e e 1S E U e PN A e b EL SR S Shape o
or to urge rednepordérs4® defindshe fiese convkyrpaiii Wierat ha reb? trabR SBpPErahat us
SRR AT R O R N G
conveyi ng pajofAveying path. The rollers 42 of the line transporter 40 will draw leadframes
20 onto the first portion of the line transporter 40, whereupon each leadframe
may be lifted and carried over to the rear track 56 by a lifting means, in the
form of a tran’%fer arm 58. The rear track 56 is capable of two-directional
movement, i.e; forwards and rearwards movement. Once on the rear track
56, each leadframe may proceed forwards towards the wire-bonding device
25 17a,17b, or rrjéy travel rearwards in direction F to distal buffer magazines 54,
54’ of the input buffer 17 (see Figure 4) for buffering.

If the Ieadfrardjes proceed to the wire-bonding devices 17a, 17b, the contacts
of the dies wili be wire-bonded to the leadframes using, inter alia, ultrasonic
30 transducers 34a, 34b. Thereafter, the leadframes are transported to the end
of the wire—boé’ad transporter 40 beyond the second wire-bonding device 17b.
The Ieadframei is then transported by another multiple-fingered transfer arm
58 from the refr track 56 back to the line transporter 40. The leadframes are
then transportfbd away from the wire-bonder 18 to the mold link 20 and
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-13 13. An apparatus agcpordi ng to claim 12, wherein the transfer neans is a
transfer armthat canilift and relay an itemof material between the first

and se_(':ond conveyi ng pfaft hs. 5 14. An apparatus according to any one of the
~ precedi ng clains, wherein the conveying neans conprises of a plurality of

rollers whi ch mat erii al.s  ar ' | | ed .
LX i G ot cPOING RPGGE BRis e dioni e apsERmBYdEeRs, AL ot us

accordi ng t oY1 RE irfgfudel Codtiesre dhe virelisinaer 18t sndlhe Wit ¢ihk 200 conveyi ng
means conprises a pair; of belts on which said materials are carried. 16. An

appar at us a@@’ﬁﬁoéllthﬁgﬂ@vdjOéi%adﬁﬁ@_eéfth@ﬁ@etlb’ﬁé&eéﬁhﬁgje@igé.‘i Ffethe \sERUG PYEeS el udes a
cell —controg !isegagasféf('g@a{e%f dIrBLOBIRS OFP BEsdBARBLIE e3BEh ARtwiM movement

of said materiafls n he ‘conveying nmeans and processing stations. 17. An
appar at us acderedeedp Figuaey, dreerest rmagazinesceAli g ace arerrdinglyeshifted 20 t he
processi ng stat s.in B5nd" Ry | @ rces: die
bonder) cur .eok?ggt,g t\)/é %&aggﬁd@ﬁ?ﬁewﬁd%? nk, ﬁ?%{rtg}r Eg tﬁ%é‘hﬁ%?gﬁj@rﬁaand form
machi ne) st bomderet8cerndrudhéragpupbodiolg meactdanisms b8 reversgipariantad. abwording to

any one of the precediing cl aj ' ' station is
housed wi t h%’Hﬁ%[ %8@83\??%’33? el?g’g’ﬁ%%ﬁ g%&:egégcg\gﬁggog{)ggﬁ%%%gai r outside the
co:rpfa(rjt meRt and which imaintains air within the conpartnent cleaner than air
out si de e_co rtment. 19 An apparatus. according to an e t he
pr ecedi f‘lé} cFi9URs 'ﬁﬁ@rﬁ'é?'ﬁeé'ﬁ Y ogtadpgléel'n%e%@ﬂh?g‘?p@@éﬁg% OgE{%gJeA' a
glrg;:gginder r@@éhf?aﬁ#‘év\%mzbﬁaﬁfﬁee@tﬁrocéﬁse@lmhétvuﬁe-wmm'n8% 18, 48y atne of the
ng cl ai ns, eriei n e storage S | t t
WIAI’9 e- bonder 'eghatoathgoneldiling 2eeiapmau phggfe?i_gkﬁdlrggt?qni_ @n%l als pusfied
- A9. A. A% A. By ARS BRATHD B FestVdn theFliie transporter 40. A guide means 60 is
1}7Y] ~ytoje EI_\/J ca] ca] ca] ca] csaica] ga] car]rgaapc;jéa c"aLgcs%Uj ca cn\% catlg cal ca] ca]
ca] ca] ca] Ca]daaqmeg]qg\g]a;gw@edia §2. The drivable guide means 60 carries with |
15 multiple-fingerad lifting means 64. The guide means 60 can be driven from a

position belowithe rollers 42 at one end of its travel path, and to a position
adjacent a corveyor track 66 at the other end of its travel path. The guide

means 60 bring the lifting means 64 to a position below the rollers 42. When
a leadframe refsts on the rollers 42, the lifting means 64 is raised until it lifts
20 the leadframe é)ver the rollers 42. Thereafter, the guide means 60 is driven to
a position adjaé:ent the conveyor track 66. Along the way, the lifting means 64
is raised abmée the level of the conveyor track 66 during the movement.
When the Iiftiné means 64 is above the conveyor track 66 and is subsequently
lowered, the Ieiadframe will rest on the conveyor track 66. The leadframe is
25 then transporteid towards the molding machine 22 in direction J by roller grips
(not shown). ‘%l'he molding machine may be one that is known in the art and
will not be desgribed in detail.
Referring agai}l to Figure 1, after the leadframes pass through the molding
30 machine 22 aéld the dies are encapsulated with resin material, the leadframe
packages are 3kingulated using a trim and form machine 24. The leadframes
are tested in é strip test machine 26 and finally packed into tapes and reels in
a tape/reel mégchine 28. Thus, the whole process from the die-bonding to strip
testing and packing is fully automated.




U cra U cna] cRa ]TYQSB:Eh}
11 8% % (((++h+{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] cal] ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal}df@}ca] ca] ca! h+, Q111; 2235957<8u9;
-, ; e@\ BBBCDDhEEVFF<CGHI\JL6L| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
V] ca] ca] ca] ca] ca] ca] cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 6LMVMOOLPOPPQ
QRRORTPUUUV] W XAXXXXYZE[ [\ =] ] K"} xsnid_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

]ca : | KAPA
bb/ng%ﬁ%@&a@(ﬁ%ﬁ?%wl@kﬁﬂwaﬂm] erlralmehte] crbeaaa! KNP*_"ra

\ ) \=]]K*}xsnid Z]]]]ca]ca]calca ,
a] ca ca] ca] belpigplss W@é@?&]"@é]’é’hﬁ @WW&%\@%%%&QX@%}‘@S} 'g‘gl'é?l cg} 221682]&2
F109% () - 10%%%1'%% trhnsit ARV Feai-timd rﬂ&%@riﬁ? of ?eﬁé{@r%ﬁ'cé) VRN dr?! al
109%& ()-, 10% () -, 10%& ()- 10% ()- !D 10% ()- 109%& ()-Jg p qv%' <1 10
%=109& (5 - | modules e nigdulasytheyoare tightly coupienand easiby oorfiguiabie.\ Wit ook’ () - g

s ()- vorooR B Sl chesceq b 1 S0t intsdieBogn oy ups grace
10:’;6 o'&()&' E) gmﬁgl:& *(OI')e iiategl?%ﬂ&él(o)u‘s!antqm?ﬂmk‘g&r'(a? anginformation flow
10% o & () AGpb 1ok pyels 5 e e, oot s gidteningbrosessomey 6%
10%0& () - +bbﬁrolléﬂ%y@@&é&lypkdgrét&%edamitboprocessor of the cell controller 12.
10
The invention d%ascribed herein is susceptible to variations, modifications and/or
additions other i;than those specifically described and it is to be understood that
the invention in;cludes all such variations, modifications and/or additions which
fall within the spiirit and scope of the above description.
15
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2. An appiaratus according to claim 1, wherein the storage means is
positioned adj%acent the conveying means and is operable selectively to
extract said miaterials being processed from the conveying means for storage

16 and to releaé}e said materials from storage for further processing by a
processing sta#ion of the production line.

3. An apparatus according to claim 2, wherein the rate of extraction
and/or release of materials from the storage means is automatically
20 adjustable by: a microprocessor according to the rate of processing of

materials at various processing stations.

4. An apparatus according to claim 2 or 3, wherein the storage means is
situated along; the direction of travel of the materials and extracts material

25  from the conveying means by displacement of the storage means relative to
the conveying means.

5. An apparatus according to any one of the preceding claims, wherein
the storage means comprise a magazine with pre-cut slots, each slot being
30 adapted to acqgommodate material being processed.

6. An appiaratus according to claim 5, wherein each slot extracts an item
of material from the conveying means when the conveying means aligns the
item of materigl with the magazine and the magazine is raised.
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W W W X- X 2f X4X] gépparét@@%ot(d)ng to any one of the preceding claims, wherein

the conveying %means includes a first conveying path for conveying materials
between procéssing stations and a second conveying path, said materials
being transfer:%ble between the first and second conveying paths, and wherein
10  the storage méans includes at least one distal magazine positioned adjacent
the second cohveying path to receive materials conveyed towards the distal
magazine.

9. An apparatus according to claim 8, wherein the second conveying path

15 is adapted seiectively to convey said materials in a forwards or rearwards
direction and {the distal magazine forward of the second conveying path
and/or to the rgar of it.

10.  An apparatus according to claim 9, wherein two or more distal
20 magazines arg operatively connected to a shifting device, which is capable of

shifting eitheri of the distal magazines into alignment with the second
conveying patﬁi for receiving materials.

11.  An app%aratus according to any one of claims 8 to 10, wherein the

25  conveying means includes a biaising device to urge materials into the distal
magazine from the second conveying path or to urge materlals onto the
second convejmg path.

12.  An appératus according to any one of claims 8 to 11, comprising lifting
30 means to tranéfer materials between the first conveying path and the second

conveying path.
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10 15, An appa!ratus according to any one of the preceding claims 1 to 13,
wherein the cci)nveymg means comprises a pair of belts on which said
materials are cairried.

16. An appz-i-ratus according to any one of the preceding claims, which

15 includes a cellicontroller including a microprocessor to monitor and control
movement of f;aid materials along the conveying means and processing

stations.

i

|
17.  An appe{ratus according to any one of the preceding claims, wherein
20 the processing %stations include any one or more or the following devices: die-

bonder, cure oiven, wire-bonder, mold link, molding machine, trim and form
machine, strip tester and tape/reel machine.

18.  An appdratus according to any one of the preceding claims, wherein
25 each processinig station is housed within a compartment having a space
segregated froin air outside the compartment and which maintains air within

the compartmeit cleaner than air outside the compartment.

19.  An appdratus according to any one of the preceding claims, wherein
30 the storage megns is located between a die-bonder and a wire-bonder.

20. An appé;ratus according to any one of the preceding claims, wherein
the storage eans is located between a wire-bonder and a moulding

machine.




