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Field of the invention The present invention relates to arl4dHBRRUIEARS2006ed
for the assenbly of a sem conductor deviice such as an integrated circuit
("1C") package, and in particular to an apparatus that autonates the
assenbly process. 10 Background and prior art Typically, the manufacture of
an | C package fromthe rawmaterial stage to the finished product involves

a plurality of processes. | § FUR ASSERMSE INEE Packages, a

sem conductor die is first m—%a bondi ng agent.
Thereafter, the | eadfrane INTEGRAJE strengt hen the bond
bet ween the die and the | eadfrane. The bond| ng pads of the die and the | ead
frame are then bonded to each other for conductivity by neans of

Wi r e- bond ngFietoofitig inventiorng gol d or copper wires. The die is 20 thereafter
encapsul ated with a resin material, which is nolded over the die and

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

encapsul at edTHé grésens iim@ntiah adlatesO e aheappPabatus cus@a fon théeaskem@iyr afra by a so-
called trimand-form nmachine or singulation machine, Fach |C package that

i s so for medS¢MICPRAIFIIACVIES sYch A5 &R {ptegrated, Girghib (dC )2 Badka98e @oRal | Y,

each appar at Hémf:&lér l@'a@ré{fﬁé@étﬂ&héﬂaﬁ@n@é@h@%ss%‘bﬂ‘ ﬁ}GCé’d%d/ or singulation is
a stand-al one machine that is dedicated to its task, such as a nechanized

di e-bond® for die-bonding or wire-bonder for wire- bond| ng. This practice

resulted in Bé&!@&%ooénoeéﬁﬂrlaw equi pnent separated from one anot her.

Typically, the manufacture of an IC package from the raw-material stage to
the finished product involves a plurality of processes. In the case of
15 leadframe packages, a semiconductor die is first bonded to a leadframe by a
bonding agent. Thereafter, the leadframe is heated in a curing oven to
strengthen the bond between the die and the leadframe. The bonding pads of
the die and the lead frame are then bonded to each other for conductivity by
means of wire-bonding, commonly using gold or copper wires. The die is
20 thereafter encapsulated with a resin material, which is molded over the die
and leadframe. The resin material is then cured by heating before each
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 then collected and sent to customers.
25
Conventionally, each apparatus for die-bonding, wire-bonding, molding and/or
singulation is a stand-alone machine that is dedicated to its task, such as a
mechanized die-bonder for die-bonding or wire-bonder for wire-bonding. This
practice resulted in islands of similar equipment separated from one another.
30 In order to transfer each set of leadframes processed by one stand-alone
machine to the next machine, the leadframes processed by one machine are
inserted into magazines and manually transported to another machine for the
next stage of the production process. Thus, there is a need for large buffering
between the processes through the use of leadframe magazines, and manual



30 In order to transfer each set of |eadfranes processed by one stand-al one
machi ne to the next machine, the Ieadfrages processed by dAFEBRIMRE2G{I6e
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i nef fi ci ent, maidenangaistaff asgex nmbergf skibechaperalarafte operpty aashirdandt skil |l ed
operators toa|gﬂgh@atcﬂn%ach stand- al one nmachine. 5 Efforts have been nmade in
the industry to autonmate the process to sone extent by reduci ng nanual

transfer of leadframes. To do so, a conveying nechanism may be interspersed

bet ween f andgh Oe, TREANNER b on' A6 Thausty’ 3 SARHAL R0 SUSLEMd Qombeadr rame

strips. rips are transpor ari‘ous’’stan one
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Apparatus therefore’ is utilize ransferring the

N s bt fecyarious SABLHGNS maginesnaaied I eyPanygeoies FEesste.  and

for the ‘mOC@éiﬁ@%oh\%ybﬁb@Pt@CV\h%i(a%l@of Blicham irhplethentieR Vi€ ldesdliddaoHgh t he
nmul ti-station ki%(;)arat us descri bed therein reduces the need for manual

transfer of Veird piatessPatent Ng- Pﬁége@@éﬁ’bl'?roﬁﬁﬁ:@ié\’larittfaqt'd”ﬂ%'”ﬁ%ra@ﬁt| nze
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not cater to the fact hat certain processes such as w re-pondain
typically ta@@p&nwfn@@ﬁ Apparatusnthetaiere” pr dt ee@ieyors ekt ds mﬂlzeﬂngpr In the

transferring the leadframes between a die-bonder, wire-bonder and molding
15 machine, and for the processes to be executed on a through-line.

However, although the multi-station apparatus described therein reduces the
need for manual transfer of leadframes during the assembly process, it fails to
optimize the advantages of automation. For example, the resuiting apparatus
20 does not cater to the fact that certain processes, such as wire-bonding,
typically take a longer time than other processes, such as molding. In the
event, bottlenecks are caused because a process further down the production
line has to wait whilst an earlier process is being performed. Since the
machines in the aforesaid patent 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 is a desire to reduce some of the aforementioned problems with
the prior art by promoting flexible integration between various machines in the

30 production line, and at the same time, allowing the flow of materials along the
production line to be managed more efficiently.
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i npl ementation, it will also be nore difficult to change nmachines in the
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t hrough use of storage 15 devices, such as buffers. It is therefore

possi bl e to $tAfAgsyEneansi of dheyprogugian dna iaptofing saldwmaterials fppagent in
the preferreg, arbadidithe Proddtson ¥&ntion described bel ow.

Using the invention, it is possible to improve the flow through use of storage

15  devices, such as buffers. It is therefore possible to improve efficiency, yield
and quality, as will be apparent in the preferred embodiment of the invention
described below.

It will be convenient to hereinafter describe the invention in greater detail by

20 reference to the accompanying drawings which illustrate one embodiment of
the invention. The particularity of the drawings and the related description is
not to be understood as superseding the generality of the broad identification
of the invention as defined by the claims.

25 Brief description 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 isometric 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.
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Figure 5 is apparatosef Figarerl.ew of a wire-bonder and |line transporter of the
apparatus of Figure 1. Figure 6 is a plan view of the wre-bonder and |ine
transporter illustrated in Figure 5. 10 Figure 7 is an isonetric view of a
nmol d |ink ofFighe @ppar plansview dfithe mérelboridet anldihediesrtsporter diastratedrinf er r ed
enbodi nent s é_).f t invention 15 Figure 1 at 1(a) and 1(b) illustrates a
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Figure 7 is an isometric view of a mold link of the apparatus of Figure 1.

Detailed description of preferred embodiments of the invention

15 Figure 1 at 1(a) and 1(b) illustrates a front elevation and a plan view
respectively of an IC assembly apparatus according to a preferred
embodiment of the invention. The illustrations show a cell controller 12 that
includes a microprocessor, and display screen 13 to monitor and control the
processes taking place in the production line constituting the apparatus 10 for

20 processing materials, for example, to produce a semiconductor leadframe
package. The cell controller 12 can be positioned anywhere, although in this
embodiment, it is positioned adjacent to the production line. The first machine
in the apparatus 10 is a die-bonder 14a, 14b to place and bind a die to a
semiconductor leadframe (not shown). After die-bonding, the die and

25 leadframe are cured in a cure oven 16 and then enter an input buffer 17.

The input buffer 17 controls the entry of leadframes to wire bonders 18a, 18b,
18c. The leadframes then enter into an output buffer position 19, to control
the entry of leadframes into a mold link 20 and molding machine 22 from the
30 wire-bonders. The IC chips are then molded with resin material and the
leadframes may thereafter be transported to a trim and form machine 24 and
then tested in a strip test machine 26. Finished products may then be
transferred onto tape/reels in a tape/reel machine 28 and packaged for

delivery.
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14a, 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 removing or inserting a module or machine in the apparatus 10 and

reorienting as appropriate. The apparatus 10 is thus modular.

The die-bonders 14a, 14b are not described in detail as they may consist of

20 any die-bonding machine wherein IC chips are placed and affixed to
leadframes by the use of adhesives or other method. Figure 2 is an isometric
view of a cure oven 16 of the apparatus of Figure 1. Leadframes that have
been affixed with IC chips enter into the cure oven via direction A. The
leadframes rest on rollers 42 of a line transporter 40, which are the primary

25 means by which leadframes are transferred from machine to machine. The
rollers 42 are rotated via a pulley system (not shown), and by rotation, they
carry the leadframes along the length of the line transporter 40. Once the
leadframes are in line with the width of the cure oven 16, each leadframe is
led through heated cells 44 in direction B to cure the adhesives binding the

30 die to the leadframe. 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 40. The leadframes are thus conveyed to the next module in the
production line, which is the input buffer 17.



14b, 16, 17, 18a, 18b, 18c, 19, 20, 22, 24, 26 and 28 of the apparatus 10 is
10 encl osed within an individual conpartpgent, although al [14tFEBRIRY 2006Can
al so be housed in one single enlarged conpartnent. It should be appreciated
that the nodul es conprising the apparatus nmay be differently configured.
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machine. The rollers 42 are rotated via a pulley system (not shown), and by

rotation, theéJioUgRFecessing stalign$rames al ong the length of the line

transporfer 40. Once the |eadframes are in line with the width of the cure
oven 16, each leadframe is led through heated cells 44 in direction B to
cure the adhB#NIPgstonfigiienal HeeIopei buifes 1Hactseasifanaintermediate Htorgg@er end of
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buffer 17. 6a&§s§:%%8gu&gg6line. The input buffer 17 includes one or more

15 magazines 46, 46’ for storage of leadframes. Leadframes are brought into the
region of the input buffer 17 in directon C and rest on a belt transfer
mechanism 48 comprising rollers driving a pair of spaced-apart rubber
conveying tracks. The magazines 46, 46’ are each individually attached to a
lifter mechanism 50, 50’ that may be raised or lowered, thus raising or

20 lowering the magazines 46, 46’. Each magazine 46, 46’ has specially cut
slots 47, 47’ to accommodate leadframes. The height of the lifter mechanism
50, 50’ is indexed so that the position of the belt transfer mechanism is
indexed to the corresponding slots 47, 47’ in the magazines 46, 46’

25 The belt transfer mechanism 48 passes through the slots 47, 47’ of the two
magazines 46, 46’ and essentially transfers leadframes from the cure oven 16
to the line transporter 40. The leadframes pass right through the slots 47, 47’
when there is no need for the leadframes to be stored. In order to retain a
leadframe in either magazine 46, 46’, insertion of leadframes will start from
30 the top slot of the magazine 46, 46’. The belt transfer mechanism 48 stops
the leadframe in the slot 47, 47’ of the magazine 46, 46’ which it is to be
stored. The 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. Successive leadframes are captured in each magazine slot in the
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15 the buffer includes a rear lifting mechanism 52 controlling a pair of distal or
rear magazines 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 shifted to register with a rear track 56 of the line transporter 40.

20 Leadframes are transferred from the line transporter 40 to each rear
magazine 54, 54’ by a biasing device, such as a roller mechanism and kicker
mechanism (not 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 back into the rear track of the line transporter 40. The rear
magazine 54, 54’ is then lowered in reverse manner to the loading process. It
will be appreciated 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 can save costs and is more efficient as the buffer design can
simply be duplicated and located at other points along the production line as

required.
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removed. Figure 4 shows anot her possible configuration of the input buffer
17 wherein 15 the buffer includes a rear Iifting nechanism52 controlling a
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15 Leadframes, after they have been oven-cured and passed through the input
buffer 17, enter the line transporter 40 from direction D in Figure 5. The line
transporter 40 defines a first conveying path, whereas a rear track 56 of the
line transporter defines a second conveying path that is parallel to the first
conveying 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 transfer 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 may travel rearwards in direction F to distal buffer magazines 54,
54’ of the input buffer 17 (see Figure 4) for buffering.

If the leadframes proceed to the wire-bonding devices 17a, 17b, the contacts
of the dies will 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-bond transporter 40 beyond the second wire-bonding device 17b.
The leadframe is then transported by another multiple-fingered transfer arm
58 from the rear track 56 back to the line transporter 40. The leadframes are
then transported away from the wire-bonder 18 to the mold link 20 and



54" can be shifted to register with a rear track 56 of the line transporter
40. 20 Leadframes are transferred fromthe |ine transport er4 FEBROARRLDOG €ar
magazi ne 54, 54' by a biasing device, su8h as a roller mechani smand ki cker
mechani sm (not shown). Once the |leadfrane is in place, the rear nmgazi ne

54, 54' is || fteg i gn h f . When
the " eadt r apefib echle e BRldy BT e BRSPSl G benE AR T
ejoect ﬁd by 2buféer €9 éxtirmiudsalc ketivetn tﬂbeuireeaondma’ak aotl thBemblidnknk Qartspo[]t er
40. The rear zipe 54, 54' is en | ower in_reverse nne o the

| oadi ng pr oc%%'g%?ﬂ?e HW’IQ? '??é#@m?rset%?’ﬁb@ eﬁ’i’ataﬂ?ﬁ ey °61§h€t H@p%{wf}%ur ations
of the input 19w Eiptilat fo tHaYof ke Mpat ddffét 1R EsEibddeibsvel @kedptaRataw@tAg t he
production line and need not be | ocated between the cure oven 16 and

Wi re- bonder fEiereneRIdREIouR ¢ die HeAr BBIRAINGePA4194 AR 3rePETinglk shilted to

confi gur ati ofheaftttend BBjsceMUf| e Wife-BEnd PSRt toafhRViGght TdT the GiRe-SavVe
costs and is nore efficient as the buffer design can sinply be duplicated

and | ocat ed BendsrHidc, gof mtkerasunpgrtingemecheniems @ie|reversaly oriestgd.r dve 8 14

FEBRUARY 200p, ) AUKAMNAG2eAleiddfarb BTanBRIERA WiPndthe dBeatbd that they are

inline with ansportation hrghway, suc at there 1s alnost no
waiting time for storing or releasing the |leadframes fromthe buffer.

ot ! gyl RSk bRy SRR R AR S Bt BB T
buf f eri ng refeadfethes/thattaanbegrepwiessddueby therwinggaaderes! 8a418b418ci arenot  onl 'y
T o B 56 ok o RS BRE Lo gL M BT b et
| eadf rames fppnhé hellerspiat tdordst en thé lire traespeter 40raghigoide rhibang \BOnismagazi nes
54, 54" furt Qr%ab?er gl‘(’)hgeasgtfji é rgﬁ’%&. l'ﬁ'ute grtlv%E)%ggeuiéeo rmeans 60 carries with it a
15  multiple-fingered lifting means 64. The guide means 60 can be driven from a

position below the rollers 42 at one end of its travel path, and to a position

adjacent a conveyor 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 rests on the rollers 42, the lifting means 64 is raised until it lifts
20 the leadframe over the rollers 42. Thereafter, the guide means 60 is driven to

a position adjacent the conveyor track 66. Along the way, the lifting means 64

is raised above the level of the conveyor track 66 during the movement.

When the lifting means 64 is above the conveyor track 66 and is subsequently

lowered, the leadframe will rest on the conveyor track 66. The leadframe is
25 then transported towards the molding machine 22 in direction J by roller grips

(not shown). The molding machine may be one that is known in the art and

will not be described in detail.

Referring again to Figure 1, after the leadframes pass through the molding

30 machine 22 and the dies are encapsulated with resin material, the leadframe
packages are singulated using a trim and form machine 24. The leadframes
are tested in a strip test machine 26 and finally packed into tapes and reels in
a tape/reel machine 28. Thus, the whole process from the die-bonding to strip
testing and packing is fully automated.



10 different |eadfrane requirenments. Figure 5 is an isonetric view and
Figure 6 is a plan view of a wire-bonder, 18 and |ine trald4deERRIIARA2006 t he
apparatus of Figure 1. In the enbodi ment'0sf the invention described in
Figure 1, there are three wire-bonders 18a, 18b, 18c. 15 Leadframes, after

t hey have been oven-cured and passed through the input buffer 17, enter the
line transporter 40 fromdirection Din Figure 5. The line transporter 40
defines a filtswowdnveappeqiated, thah#ree ®nbodireant of dlok iBéerdiont Hescribede
transporter j 3 | h i | 0. first
conveyi ng paﬁ%yniﬁgg’ré?glﬁ Fgg@%@%&%‘?}%{%g%\/ﬁ% ?rﬁogﬁ]’se;s)ﬁstt%?&gdm%’lﬁlﬂl r"?tﬁv

| eadf ranes 2@orkrih prodessfin tratsipand reahtiole rmhoeitdringeof tpedfospamdesr VWhilst theer eupon

each leadfrane, may be |lifted and carried qver to the rear trac by a
Tt ng. M Bodyf A mdsidn Siedte ABhly SPudlichank easlg chEursfigc Wi Y
capabl e of tyveatdrraeinikiioh, theosiearenthe buffersfiorreducts, and therrusar shadsovenent .

Once on the rear track _56, each |eadfrane na roceed forwards towards the
wi 6 bondi ngMAE eibles Thesinteprafion aliows Altomatis matsialanddnioAaIo:iWon F 1 o

di stal buffes sRAGpENEEIevRt. TRA wHele bRRIUCHoH lanBUblfRiring/plocess MAupe 4) for
buffering. If the | eadfranes proceed to the w re-bonding devices 17a, 17b,

t he cont act sconglieghby giseBdakly-progiemuieddnisenpiecesser efitee Pé'gﬁﬁ’ﬁtfﬂﬁ'ﬁﬂ%si ng, inter
alia , ugrasonic 30 transducers 34a, 34b. Thereafter, the |eadfranes are
transported to the end of the wire-bond transporter 40 beyond t he second

wi r e- bondi ngThieinvertiondescritiiteheremds suseeptible to lvariationaneydificatipns\andfest her

mul tiple-finger t I rear, : he |ine
{ranspor ter SR SR REE splnddipdebibecal } [56Te Bndtitbol

Wi r e- bonder th8 ihentibe imiddes| alinguchOvagiations] InddifidakBRUARY oL 80ditioris wbichd be

appreci ated §0ghnhMe STROHIRbe B thk Mol YERTPRSH descri bed
15



herei nbefore with reference to the drawi ngs provides fast cycle tine,
mnimum work in process in transit and real-tinme nonitorilgFogrpaEyY 200GRNCe.
Wil st the 5 nodul es are nodul ar, they are tightly coupled and easily
configurable. Wth greater assinilationl-the size of the buffers is
reduced, and their use nmade nore flexible. The integration allows autonatic
mat eri al and i Wobatiaclatned isow at an optimal |evel. The whol e production and
buffering process may be controlled by a suitably-programed m croprocessor
of the cell controller 12. 10 The invention described herein is susceptible
to variations, nodifications and/or additions other than those specifically
descri bed and it i sAno appatatukerfet othe tremtufactilre iafivent indegrated witesital | such
vari ations, nodifications and/or additions which fall within the spirit and
scope of the alowmpodestcnchidingn. 15 14 FEBRUARY 2006 11 What is clainmed is:

1. An apparatus for the manufacture of an integrated circuit conponent,

i ncluding: § a pl ur alpliralityfof procsssmgngationatfoemiag faprodogtich iiefbrahe on | ine
for the manufacture of said conponent; conveying neans including a first

conveyi ng pat h naghpdctcretd? sald comsguneht, et eri al s from one processing station
to another in the production line and a second conveying path, said

material s bei ng 10 esRgingr st merin eafﬁrggtcoﬁgéwﬁqlim Rifabtdd0 t4 he second
conveyi ng path; and storage neans of the production Tine for storing said
material s transport materials from one processing station to another in the
production line and a second conveying path, said materials being
10 transferable from the first conveying path to the second conveying path;
and
storage means of the production line for storing said materials
during transport along the production line;
wherein the storage means includes least one distal magazine

15  positioned adjacent the second conveying path to receive said materials

conveyed towards the distal magazine.

2. The apparatus according to claim 1, including storage means
positioned adjacent the conveying means that is operable selectively to
20 extract said materials being processed from the conveying means for
storage, and thereafter to release said materials from storage for further

processing by a processing station of the production line.

3. The apparatus according to claim 2, wherein the rate of at least

25 one of extraction and/or release of materials from the storage means is



during transport along the production |ine; wherein the storage neans

i ncl udes | east one distal magazine 15 positioned adj acenil4tHEBRIARY )06
conveying path to receive said materials conveyed towards the distal
magazi ne. 2. The apparatus according to1élFai m1, including storage nmeans
positi oned adjacent the conveying neans that is operable selectively to 20
extract said nesutomaticallyp eidjuptatrie dyss guicfappocesier aocardinignty thearate fobr
storage, and thereafter to release said materials fromstorage for further
processi ng by oprpcessimgifmuptetials abvareiustpnecgssindistatioms. | i ne. 3. The appar at us
according to claim2, wherein the rate of at |least 25 one of extraction
and/or release of materials fromthe storage neans is 14 FEBRUARY 2006 -12-
automatically adjustable by a m croprocessor according to the rate of
processi ng of mater Taksappars@si atdrdingcesslamy Stat tlams . 3, 4whéhsn ap@ar at us
according to claim2 or claim3, wherein the 5 storage neans is situated

al ong the dgr eGhérage Mhedrisaiadituatedt AiBngahe irédtonadditravel R Ghé mErépdIs al from
t he conveyi ng nmeans by di splacenent of the storage neans relative to the

conveyi ng meangndSextrhlb RBRABAHYS tﬁé%hﬁéym_% hikaR8)bydISpI8éerh &Rt ditRE €di Ng
clainms, 10 wherein the second conveying path is adapted selectively to

convey said nms%djagd?%é.ha'ﬁs%lgﬁ\?é"ﬁftﬁé cBhvé Meges direction and the distal
t

magazi ne forwar e second conveylng path and/or to the rear of it. 6.
The apparatus according to claim5, wherein two or nore distal 15 mmgazi nes
are operatively connected to a shifting device, which is capable of shifting

either of the ¢ stak,megaz 088 LAGRIR) 19 YR bnd StheNfreceding claims,

10 wherein the second conveying path is adapted selectively to convey said
materials in a forwards or rearwards direction and the distal magazine

forward of the second conveying path and/or to the rear of it.

6. The apparatus according to claim 5, wherein two or more distal
15 magazines are operatively connected to a shifting device, which is
capable of shifting either of the distal magazines into alignment with the

second conveying path for receiving materials.

7. The apparatus according to any one of the preceding claims,
20 wherein the conveying means includes a biasing device to urge materials
into the distal magazine from the second conveying path or to urge

materials onto the second conveying path.



second conveying path for receiving materials. 7. The apparatus according to
any one of the preceding clains, 20 wherein the conveyi nd4HRBRUARY2(0$es a
bi asing device to urge materials into the distal nagazine fromthe second
conveying path or to urge materials onld-the second conveying path. 14
FEBRUARY 2006 -13- 8. The apparatus according to any one of the preceding
claims, conprigsi ngThefappagatoe satsotding tarsifyeond v that precediag batdimesen t he
first conveying path and the second conveying path. 5 9. The apparatus

accordi ng to clcampriBingwiftingi meame tb r tarssfer the anatetisls betiveansther fitm t hat can
lift and relay an itemof material between the first and second conveying

paths. 10. The consirRg p@thmqngse@momyym@gaﬂf the preceding clainms, 10
wherein the conveying nmeans conprises of a plurality of rollers on whi ch

materials are carried, controlled by a pulley systemurging materials along
the route of transportati on. 11. The apparatus according to any one of the

preceding chai go, e WBBhRIL BRI FRESIFREHENIRS riediRiis Of belts

on which sard materi al are carril e e apparatus accor ng to any one

of the pr ecedi ngrflopl i mahLDA B4 1ISP aR 1R bt RRRFEPhdiFeh il Hidk No a

nlcroprocessor noni tor an contr novement sal material s al ong

t he conveyi ng gﬁgg@cw owegﬁﬁé%ﬁiestatl ons. 13. The apparatus according to

any one of the precéeding cl rein the processing stations include any
one or nore or the follow ng

10. The apparatus according to any one of the preceding claims,
10  wherein the conveying means comprises of a plurality of rollers on which
materials are carried, controlled by a pulley system urging materials

along the route of transportation.

11. The apparatus according to any one of the preceding claims,
15  wherein the conveying means comprises a pair of belts on which said

materials are carried.

12. The apparatus according to any one of the preceding claims,
which includes a cell controller including a microprocessor to monitor and
20 control movement of said materials along the conveying means and

processing stations.

13. The apparatus according to any one of the preceding claims,

wherein the processing stations include any one or more or the following



14 FEBRUARY 2006 -14- devices: die-bonder, cure oven, wre-bonder, nold
i nk, molding machine, trimand form machine, strip testdd EBRRUARYS2(06e|
machi ne. 14. The apparatus according to any one of the preceding clainms, 5
wherei n each processing station is housddi-within a conpartment having a
space segregated fromair outside the conpartment and which maintains air
wi t hi n t he comggricesrdie-bpadere cunerrmenawiredenderd analednk Jaeigimatmaehine, 10 15. The
apparatus according to any one of the preceding clains, wherein the storage
means i s | ocat &imi@edemnmachine. stondesteraand tapefreel-maghinker . 16. The appar at us
according to any one of the preceding clains, 15 wherein the storage neans
is |ocated between a wire-bonder and a noul ding nachine. 17. The apparat us
according to any one of the preceding clains, wherein the second conveying
pat h conpri ses 14. r e®he tappakato$ arcordirg 20 dngnoee dof the preceqling adlaivs, t 0 nove
the material towards a w re-bonding device.
5 wherein each processing station is housed within a compartment having
a space segregated from air outside the compartment and which
maintains air within the compartment cleaner than air outside the

compartment.

10 15. The apparatus according to any one of the preceding claims,
wherein the storage means is located between a die-bonder and a wire-

bonder.

16. The apparatus according to any one of the preceding claims,
15 wherein the storage means is located between a wire-bonder and a

moulding machine.

17. The apparatus according to any one of the preceding claims,
wherein the second conveying path comprises a rear track of a wire-
20 bonder that is operative to move the material towards a wire-bonding

device.





