-1- ELECTRONI C DEVI CE HANDLER FOR A BONDI NG APPARATUS Field of the
Invention 5 The invention relates to a bondi ng apparatus for electronic
devices, and in particular to a handler station for tenporary storage
and/ or mani pul ati on of electronic devices prior to and subsequent to

bondi ng, such as wire bonding or die bonding. 10 Background and Prior Art
In the process of form ng a sem condugtor integrated circuit package, a
series of steps are taken to assenble various conponents to forma finished
package, 15 such as die bonding and wire bonding. Die bonding refers to the
attachnent of a sem conductor die to a carrier, such as a leadfrane. Wre
bonding is a process where wires, for instance copper or gold wre, are
bonded on el ELEC ' d AoBONDING APEPARMNTUS! r espondi ng
carrier in order to electrically connect the conponents. Thereafter, the
sem conductor die is encapsulated with 20 nol di ng conpound to forma

sem condysd|8 of BrClkdestionnd t hen each package is singulated to separate it.
TraditionalTy, wre bonders have used single bond heads due to sinplicity of
i npl efent ati on. However, US Patent No. 6,749,100 entitled "Miltiple-Head 25

heads. SO Wi sehBERE B BaPd JBRalE. RBERRRIY o riolirdt e o et roni
devi ces o@artieutdr’© BORndIEr Bestivnn forwehtbaragmeldrade famaldir maniffatiowmeared to
havi ng separate machines. At the sane tine, it offers greater productivity.

However , nig Wsn@i‘ﬁ’ime@‘d@'#&s%eﬁﬁ%bmoﬁm Aa e ban @5 due to
30 the magégb&%“qé_ mul tiple bond heads onto one platform

10
Background and Prior Art

In the process of forming a semiconductor integrated circuit package, a series of
steps are taken to assemble various components to form a finished package,
15 such as die bonding and wire bonding. Die bonding refers to the attachment of a
semiconductor die to a carrier, such as a leadframe. Wire bonding is a process
where wires, for instance copper or gold wire, are bonded on electrical contacts
on the semiconductor die and corresponding carrier in order to electrically
connect the components. Thereafter, the semiconductor die is encapsulated with
20 molding compound to form a semiconductor package and then each package is

singulated to separate it.

Traditionally, wire bonders have used single bond heads due to simplicity of

implementation. However, US Patent No. 6,749,100 entitled “Multiple-Head
25 Wire-Bonding System” reveals a wire bonding apparatus with multiple bond

heads. Such a wire bonding apparatus enables bonding of multiple electronic

devices on a wire bonding machine with a smaller footprint as compared to

having separate machines. At the same time, it offers greater productivity.

However, such a machine gives rise to more demanding handling needs due to
30 the merging of multiple bond heads onto one platform.



-2- One exanple is the |oading of electronic devices to the bonding
apparatus for bonding and unl oading of the sanme after bondi ng.
Conventionally, an input magazine is nounted on a | oader side of the
bondi ng apparatus for feeding unbonded el ectronic devices and an out put
magazi ne i s nounted on an unloader 5 side of the bondi ng apparatus for
storage of bonded el ectronic devices_gfter bonding. This is illustrated in
US Patent No. 6,045,318 entitled "Lead Frane Supplying Method and
Apparatus”. Electronic devices are introduced fromone side of the bonding
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the other side of the bonding machine, thereby disrupting bonding at the other

bond head, or take a longer route to bypass the other bond head, which greatly

15 increases complexity and traveling time.

To avoid the aforesaid problems, it would thus be desirable to have separate
input and output magazines that are both located on one side of a bonding
apparatus. However, the conventional way of orienting the storage slots or
20 feeding passages of the magazines in parallel with a conveying track of the
bonding apparatus takes up considerable space when two magazines are placed
side-by-side at the end of the conveying track. Moreover, since the conveying
track is generally stationary, further space is required to move the two magazines
sideways relative to the conveying track to respectively feed unbonded electronic
25 devices or receive bonded electronic devices. Since the magazines are quite
large in order to store multiple electronic devices, they might encroach into the
space already occupied by other components of the bonding machine due to the
sideways motion. It would be advantageous if the two magazines are arranged
in another orientation that avoids the magazines being obstructed by other

30 components of the bonding machine.



si deways notion. It woul d be advantageous if the two nmagazi nes are arranged
I n another orientation that avoids the nagazi nes bei ng obstructed by other
30 conponents of the bonding machine. -3- There are also certain electronic
devi ces introduced for sem conductor integrated circuit packagi ng which
have | arge bondi ng areas as conpared to conventional ones. These electronic
devices have a length in an x-axis that is parallel to the direction in

whi ch they are noved al ong the conveying track, and also a width in 5 a
y-axi s perpendicular thereto. A difficulty arises if the y-axes of the
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conpr i segjektgades productivity. It may also increase the footprint of the bonding machine
to cater to the increased range of movement. It would be advantageous if the
bonding machine could be designed to automatically bond the required surface
15 area of the larger electronic device without the need to increase the y-axis table

range of the positioning table.

Summary of the Invention

20 it is therefore an object of the invention to seek to provide a system for
automatically bonding an electronic device with large bonding area without the
need to increase a y-axis table range of a positioning table for locating the

electronic device under a bonding tool during bonding.

25 According to a first aspect of the invention, there is provided a method of bonding
a large electronic device having a bonding area on one side that comprises first
and second portions, the method comprising the steps of: locating the first
portion but not the second portion of the electronic device for bonding by a
bonding tool; bonding the first portion of the electronic device; conveying the

30 electronic device to a rotary platform that is rotatable along a substantially

horizontal plane; rotating the electronic device on the rotary platform to change



and second portions, the nethod conprising the steps of: locating the first
portion but not the second portion of the electronic device for bonding by a
bondi ng tool; bonding the first portion of the el ectronic device; conveying
the 30 electronic device to a rotary platformthat is rotatable along a
substantially horizontal plane; rotating the electronic device on the
rotary platformto change -4- the respective positions of the bonded first
porti on and unbonded second portion of the electronic device; conveying the
el ectronic device to the bonding tool such that the second portion of the

el ect r onite Aipcetve ?oéim 6the Won@ea dirstpdtiort Afd uRBHREWsé&Nd: paHieh

thereafter bonding the second portion of the electronic device. 5
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havi ng a bondi ng area on one side that conpprises first and second portions,
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el ectronic device'is | ocated at ary platform
that is donflingdoeld to receive the electronic device after one portion 15 of
the el ectroni c device has been bonded by the bonding tool, and which is
operative to rotate the electronic device along a substantially horizontal
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the bonding too thereafter. Alternatively, the apparatus nmay conprise two
bondil@g thooting anlargs releationic idevicepbaving ra i kongingd @tedyora oher sidebivatii ng t ool
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the electronic device when the electronic device is located at the bonding tool; and a
rotary platform that is configured to receive the electronic device after one portion
15 of the electronic device has been bonded by the bonding tool, and which is
operative to rotate the electronic device along a substantially horizontal plane to
orientate another portion of the electronic device for bonding by the bonding tootl
thereafter. Alternatively, the apparatus may comprise two bonding tools, wherein
the first portion is bonded by a first bonding tool and the second portion is

20 bonded by a second bonding tool.

It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings, which illustrate one embodiment of the
invention. The particularity of the drawings and the related description is not to

25 be understood as superseding the generality of the broad identification of the
invention as defined by the claims.

30



I nvention. The particularity of the drawings and the related description is
not to 25 be understood as superseding the generality of the broad
identification of the invention as defined by the clains. 30 -5- Brief
Description of the Drawi ngs Exanpl es of preferred enbodi nents of an

el ectronic device handler in accordance with the invention will now be
described with reference to the 5 aggqnpanying drawi ngs, in which: FIGs.
1(a) to 1(d) are isonetric views of two nmagazi nes nounted on one side of a
bondi ng apparatus and a rotary platformfor transferring el ectronic devices

t her ebet Vet seARGONST the DraRirkisef erred enbodi ment of the invention; 10

FI Gs. 2(awmfrl&;‘ illustrations of a process for bonding an
el ectronic device with a | arge bonding area in accordance with a first
preferre enhodi ngn f the invention; A5 FIGs.. 3(a). to 3( e .schematic
I 11 ust ra?%mnag? ngrﬁrgge&eg]f%pb%tﬁwgpﬁsg QJn anelei%t;ogiq cd%?’é?ﬁ c%)m *h'd Iar ge
bondi ng adceardahcaCwith dmac mivehtidh avill eseithe Ricstrbe® dvigimhefdrérie! tefthehe

i nvention; FIGs. 4(682 to 4(e) are schematic illustrations of a process for

bondi 8y CSOMPEAYIOG drawingsi Bexhioh't h | ar ge bondi ng areas si nmul t aneously usi ng
a bonding apparatus with nultiple bond heads; and FIG 5 is a schematic
Illustration of a rotary platform positioned between nultiple bond heads
accor di ngFIGs. a@)ttbe(d)refisometticeribwsiofremé ndgatzinesimuented @n. oritbsiBetdfi | ed
Description of the Preferre& Enbodi nents of the I nvention FIGs, lga) to 1(d)
are i sonet PPRJIpgARPHAlUE 3RS 3 fRlanys RIatieIT  fopransierHyg electronic devices

therebetween according to the preferred embodiment of the invention;

10
FIGs. 2(a) to 2(e) are schematic illustrations of a process for bonding an
electronic device with a large bonding area in accordance with a first preferred

embodiment of the invention;

15 FIGs. 3(a) to 3(e) are schematic illustrations of a process for bonding an
electronic device with a large bonding area in accordance with a second

preferred embodiment of the invention;

FIGs. 4(a) to 4(e) are schematic illustrations of a process for bonding electronic
20 devices with large bonding areas simultaneously using a bonding apparatus with
multiple bond heads; and

FIG. 5 is a schematic illustration of a rotary platform positioned between multiple
bond heads according to another preferred embodiment of the invention.

25
Detailed Description of the Preferred Embodiments of the Invention

FIGs. 1(a) to 1(d) are isometric views of a storage assembly, which may
comprise two containers in the form of magazines 16, 18 mounted on one side of
30 a bonding apparatus 10 and a rotary platform such as a rotary buffer 14 for

transferring electronic devices, such as leadframes, therebetween according to



conprise two containers in the formof magazi nes 16, 18 nounted on one side
of 30 a bonding apparatus 10 and a rotary platformsuch as a rotary buffer
14 for transferring el ectronic devices, such as |eadfranes, therebetween
according to -6- the preferred enbodi nrent of the invention. The bondi ng
apparatus 10 generally conprises a conveying track 12 for conveying

el ectronic devices towards and away from a bonding tool at which electronic
devices are | ocatable for bonding, an input nagazine 16 for storing
unbonded el ectroni ¢ devices, an output 5 rmagazine 18 for storing bonded
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between the rotary buffer 14 and the magazi nes 16, 18. The 20 rotary buffer
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The rotary buffer 14 is configured to hold at least one electronic device. It is
15 generally operable at least between an orientation wherein the rotary buffer 14 is
aligned with the conveying track 12 for transferring an electronic device between
the rotary buffer 14 and the conveying track 12, and another orientation wherein
the rotary platform 14 is aligned with the magazines 16, 18 for transferring an
electronic device between the rotary buffer 14 and the magazines 16, 18. The
20 rotary buffer 14 may also be configured more generally to be positionable at
other orientations. The rotary buffer 14 is preferably configured to rotate along a

substantially horizontal plane.

In FIG. 1(a), the rotary buffer 14 is aligned with a feeding passage of the input
25 magazine 16 so as to receive an unbonded electronic device onto the rotary
buffer 14. In FIG. 1(b), the rotary buffer 14 is rotated to be aligned with the
conveying track 12. In the illustrated embodiment, the feeding passages of the
magazines 16, 18 are arranged at an angle of 90° with respect to the conveying
track, and the rotary buffer 14 is therefore rotated by 90°. Other orientation
30 angles are possible. During rotation of the rotary buffer 14, if the rotary buffer 14

is situated close to the magazines 16, 18, it may be necessary to raise the rotary



conveying track 12. In the illustrated enbodi nent, the feedi ng passages of
the nmgazines 16, 18 are arranged at an angle of 90 with respect to the
conveying track, and the rotary buffer 14 is therefore rotated by 90. O her
orientation 30 angles are possible. During rotation of the rotary buffer 14,
If the rotary buffer 14 is situated close to the nagazines 16, 18, it may
be necessary to raise the rotary -7- Buffer 14 to a height above the
magazines so that its rotation is not inpeded by the nmagazi nes 16, 18.
After rotation, the rotary buffer 14 may be |lowered again. Once the rotary
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18, it \M%Ing e necessary for relative notion of the rotary buffer 14 with
respect to il "magazines 16, 18 in a direction parallel to the w dths of
t he magazines, as the rotary buffer 14 was previously adjacent to the 15

f eedi ng passage of the input magazine 16. Either the magazjnes 16, 18 or the
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14§ 3 ui alng Passas Han&PUitRedeie .o\ oicRT edaiine rolalk ofef i

confi gur eghd the! 8GIPLY tnayaeded it SUGd HRNhEcekR¥E forfaldtiel fotién RPItAE NG an
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rotary buffer 14 with respect to the magazines 16, 18 in a direction parallel to the
widths of the magazines, as the rotary buffer 14 was previously adjacent to the

15 feeding passage of the input magazine 16. Either the magazines 16, 18 or the
rotary buffer 14 may be moved accordingly. Once the rotary buffer 14 and the
output magazine 18 are aligned, the bonded electronic device is received by the
output magazine 18 for storage. Thereafter, the rotary buffer 14 is aligned with
the input magazine 16 for receiving another electronic device for bonding, and

20 the cycle is repeated. Otherwise, if the rotary buffer 14 is suitably constructed
with multiple holding slots such that it is configured to receive a bonded
electronic device while it is holding an unbonded electronic device, then an
unbonded electronic device may be transferred onto the rotary buffer 14 while
another electronic device is being bonded to improve efficiency.

25
FIGs. 2(a) to 2(e) are schematic illustrations of a process for bonding an
electronic device 22 with a large bonding area in accordance with a first preferred
embodiment of the invention. The bonding apparatus 10 comprises separate
input and output magazines 16, 18 on one side of a conveying track 12 as

30 previously described. An electronic device 22 is transferred from the input
magazine 16 onto the rotary buffer 14 in FIG. 2(a), and the rotary buffer 14 is



unbonded el ectronic device may be transferred onto the rotary buffer 14
whil e another electronic device is being bonded to inprove efficiency. 25
FIGs. 2(a) to 2(e) are schematic illustrations of a process for bondi ng an
el ectronic device 22 with a large bonding area in accordance with a first
preferred enbodi ment of the invention. The bonding apparatus 10 conprises
separate input and output nmagazines_d6, 18 on one side of a conveying track
12 as 30 previously described. An el ectronic device 22 is transferred from
the input rmagazine 16 onto the rotary buffer 14 in FIG 2(a), and the
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partial |l y-bonded el ectronic device 22 is then carried away fromthe bondi ng
10 tool 20 in the direction of the rotary buffer 14. In FIG 2(c), the
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onto the co track 12 so that t portion 2 t he
devi 8@ i mqjagmn thmél(bctmnd@frtmatd’nanytt&lffaoﬂdl ng tool 20, as illustrated in FIG
2(d). The second portion 26 of the electronic device 22 is then bonded. 20
In FIG 2(e), the second portion 26 has al so been bonded so that wire

bondi ng ¢f FIG. 2(c), the rotary buffer 14 has received the electronic device 22 and
rotates the electronic device 22 by 180° along a horizontal plane. Thus, an
unbonded portion 26 of the electronic device 22 is now positioned to be
15 accessible by the bonding tool 20. Thereafter, the electronic device 22 is sent
back onto the conveying track 12 so that the unbonded second portion 26 of the
device is positioned underneath the bonding tool 20, as illustrated in FIG. 2(d).

The second portion 26 of the electronic device 22 is then bonded.

20 In FIG. 2(e), the second portion 26 has also been bonded so that wire bonding of
the whole electronic device 22 has been completed. The bonded electronic
device 22 is then sent onto the rotary buffer 14 and transferred to the output
magazine 18 as described above. It would be appreciated that, using the
aforesaid process for bonding an electronic device 22 with a large bonding area,

25 the need for a positioning table with a large y-axis moving range can be avoided.
In fact, complete bonding of the whole electronic device 22 is achievable as long
as the positioning table has a y-axis moving range of at least half the Y-axis
width of the electronic device 22.

30 In addition, a processing station 28 may also be located at the position of the
rotary buffer 14 to process electronic devices 22 that are transferred onto the



t he whol e el ectronic device 22 has been conpl eted. The bonded el ectronic
device 22 is then sent onto the rotary buffer 14 and transferred to the

out put magazi ne 18 as descri bed above. It would be appreciated that, using
the aforesaid process for bonding an el ectronic device 22 with a |arge
bondi ng area, 25 the need for a positioning table with a |arge y-axis noving
range can be avoided. In fact, conpjﬁge bondi ng of the whole electronic
device 22 is achievable as long as the positioning table has a y-axis
novi ng range of at least half the Y-axis wdth of the electronic device 22.
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transfer rfum:tlons ovithoat {fe need do ynttraasea thel engttnof ghe copeeying dtagki thonay
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of the bewglbntteasing sttith 18 mdysorfyAsehR, mabéescﬁhﬁéle{bspé}ﬂ)rﬁi pid-Bond8 may
conprise an image scanner to perform pre-bond 5 and post-bond inspection

wi t hoBit and epastbgnd Hasprmtign nyitkpd cffec ngutbaaond@wspe%atﬁ«w%\}e@cb may al so
be added I&c%HBRFJeQ} %&#ﬁgﬂo' 5 348H t8p§éﬁ6r‘rr9 %de‘éﬁt |oc§ﬁ$r? opePRlH! [;u%t the

el ectronic device processi ng ‘station conpri

cl eani ng befyre dnSigthRs elecpbris devidee 22 ﬁmekptodeesmgrmuﬁomrzganay also
contam nation or foreign material before transferring the electronic device

22 10 ontBMPHge coFlpaPINdgdeYies sueh asop HBsMAHeamag Aﬁ#opn@m@veaﬁfwlcthe
processi gy llaﬁ{lﬁétidmo? oft ﬁ%@ﬁélsﬁegonﬁpﬁfgém &@‘é‘éﬁsoh!lfghgi(lg?%rat've to

heat the ectroni c Ice prior are
schefi@it i ontd thescorateymgstrack 42 foobesdingorAbvandtheg example; theegrocessing devi ce 22

i th I e bgondi d th d f d enbodi t
of the i UARDi 28, MHRCCUTRHE g BEE-EURRLAIRIIds LalnBoRPHEHre Bnhefh i ocond

enbodi nelechbnicifevitedsiiiido bendingt the input magazine 16 and the

FIGs. 3(a) to 3(e) are schematic illustrations of a process for bonding an

15 electronic device 22 with a large bonding area in accordance with a second
preferred embodiment of the invention. The difference between this embodiment
and the second embodiment of the process is that the input magazine 16 and the
output magazine 18 are positioned on opposite sides of the conveying track 12.
Therefore, at least one of the magazines may be aligned with the conveying

20 direction of the conveying track 12 and the other magazine may be oriented with
its feeding passage at an angle to the conveying direction of the conveying track
12, preferably perpendicular thereto.

Accordingly, in FIG. 3(a), an electronic device 22 is fed from the input magazine
25 16 onto the rotary buffer 14. The rotary buffer 14 then transfers the electronic
device 22 onto the conveying track 12, for transporting the electronic device 22
for bonding at the bonding tool 20. After bonding of the first portion 24 of the
electronic device 22 by the bonding tool 20, the electronic device 22 is sent back
to the rotary buffer 14 as shown in FIG. 3(b).
30



out put magazi ne 18 are positioned on opposite sides of the conveying track
12. Therefore, at |east one of the nagazines may be aligned with the
conveying 20 direction of the conveying track 12 and the ot her magazi ne may
be oriented with its feeding passage at an angle to the conveying direction
of the conveying track 12, preferably perpendicular thereto. Accordingly,
in FIG 3(a), an electronic device %% |s fed fromthe input magazine 25 16
onto the rotary buffer 14. The rotary buffer 14 then transfers the

el ectronic device 22 onto the conveying track 12, for transporting the

el ect T onig FEVAES (52 rofaRf pEAEIS} forss!ihe diaifdniggéyted 23y fid-edo iR ng of

the first porti ectronic device 2 ondi ng tool 20,
t he el ecttheosecomtbportion2B oktheeglectbarik devioet2ieisr prstionedutdf e adelessiblahown i n

FIG 3(b). 30 -10- In FI 3 . th f t at t | ect [
devi ce( 2%%‘591%“%’&9 FCP?AIZ% W&@é‘g@@nﬁ:%gbﬁ%nquﬂg #ébert ?gﬂleqi%ﬁ?gh%e\e/?cgoglzc
i S posi t igMite@nico dBGicACEE hak bbedan BYNndd® dp@nfiaydbé aeint 6whrls Brendufpat (FI G
3(d)). In FIG S{e), the whole of the electronic device 22 has been bonded

and nhy eagazine t1&iaistragee output 5 nmgazine 18 for storage. FIGs. 4(a) to
4(e) are schematic illustrations of a process for bonding electronic
devices 22 with | arge bondi ng areas sinultaneously using a bondi ng apparat us

10" with PGkt 4() ¢o Bgscareesthematibaliustatibngofl agirbtals foprdoadingseldétrorid are 10
arranged relative to the conveying track 12 as described in FIGs. 2(a) to

2(e) abdedicep A2 witk largerhandindeareastsimultangnusiyt ueing a Bonging APPamiUY head on
t he bondi4ag .. ' r S t : | ck 12",
rotary bl:ll feﬁ'ﬁ\gﬁﬂnﬁ&l?zoﬁbg Pr%%(g%i %‘%?ﬁénﬁﬁgﬁgﬁ Wg %@ﬁ%‘elel 8'nﬂ3r te'#%t ive to a
secon@ baneinggd trelativ@ Q6 .the Toeveyingttrack 12 asafesctibed infFIGhe2(a)riet2(gpt of

COMPONENt e K460 BT SR S ispe P Akt BN i b g 2T 1Y
apparatus 10’, there are a second set of conveying track 12’, rotary buffer 14’
input magazine 16’ and output magazine 18’ relative to a second bonding tool 20’
Their set-up mirrors that of the first set of components. The various components

15 function essentially in the same way as in FIG. 2(a) to 2(e) above, and it is not
necessary to repeat their functions. The main difference is that two electronic
devices 22, 22’ with large bonding areas can be bonded at the same time with
the two bonding tools 20, 20’ performing the described process simuitaneously,
thereby significantly improving the productivity of the bonding apparatus.

20
In an alternative preferred embodiment illustrated in FIG. 5, another rotary buffer
30 could be located between the bonding tools 20, 20’ in between the two
adjoining sets of conveying tracks 12, 12’ so that after bonding of a first portion of
an electronic device 22 by the first bonding tool 20, the electronic device 22 can

25 be conveyed to the rotary buffer to change its orientation, followed by
conveyance to the second bonding tool 20' for bonding a second portion of the
electronic device 22.

It should be appreciated that the electronic device handlers according to the
30 preferred embodiments of the invention allow for separate input and output

magazines to be mounted on the same side of the bonding apparatus while



necessary to repeat their functions. The main difference is that two

el ectronic devices 22, 22' with |large bonding areas can be bonded at the
same time with the tw bonding tools 20, 20" perform ng the described
process simultaneously, thereby significantly inproving the productivity of
t he bondi ng apparatus. 20 In an alternative preferred enbodi ment illustrated
in FIG 5, another rotary buffer 30 gould be |ocated between the bonding
tools 20, 20" in between the two adjolning sets of conveying tracks 12, 12
so that after bonding of a first portion of an electronic device 22 by the
first Pondhnifiziigohnyhorkdie # S 6 BRY it C C%n%énhsrecqna% to the
rotary bu er t ange Its orientation convéyance to the
second bdwuffen fprttapisferong i&adfraum aagp furthec tundtipo te cbang:a‘ an leeientatientafoni ¢

aceor di ng™ SeERNC SEVERFEY ot BORE Area Ty SnRGe| g B e MR or

separ at e th@RlHctraRl RWideWvithdRIRTINGSD ihPod e PosiaeniAG tél’ﬂé VAR iéhgée of the
bondi ng apparatus while -11- minimzing any increase in footprint of the

machi Ae. Yraxis rangedhat isiswéicient 4 pateptd a whofey-axispidhe electrgni fGares can
further function to change an orientation of an electronic device with a

| arge bonding area to enabl e bonding of a whole of the el ectronic device

W t hout Ihel ingettivn ﬂéscaidadmeaemqsisdsoqbtrm whrbﬁatwirfsh n@od:ﬂuaﬂems angfoaxi s range
that is sufficient to cater to y-axis o | ectronic device. The
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1. A nethod of bonding a | arge electronic device having a bonding area on
one side that conprises first and second portions, the nethod conprising the
5 steps of: locating the first portion but not the second portion of the

el ectronic device for bonding by a bonding tool; bonding the first portion
of the electronic device; conveying the electronic device to a rotary
platformthat is rotatable al ong 10'é”§UbstantiaIIy hori zontal pl ane;
rotating the electronic device on the rotary platformto change the
respectiégggﬁﬁgiions of the bonded first portion and unbonded second portion
of the I ¢ device; conveying the electronic device to the bondi ng
tool such that the second 15 portion of the electronic device is |ocated
for bonding by the bonding tool; and thereafter bonding the second portion
of the el®ctrohimetbediafdondingradargst éledtrasicadeviceebavinga bonding atearan n t he

el ectroni c deyj cg s rotated 0 hy 180 .al ong thg horizontal plane, 3. The
et hod_ a<ons SiFeat ot 1S 2p.5road PABRSy MEp ARG CaARSTEL t  of
transferrdiggs bfie el ectronic device to a conveying track for conveying the

el ectroni c device between the bonding tool and the rotary platform 25 4.
The net hod as letatingethei firsbpgrtiondubhot the geandgportion lohithes eleatronisi devicee  fi r st

and seco ortions of the electronic device each conprises half a surface
area of {}E?EB@F@EQP&FF 0%093%&'-13- 5. A nethod of bonding a | arge

el ectronic de\fdcﬁﬂiﬁ'@tﬂé’msﬁpmaﬁid?%@é%trgﬁic dieesi de that conprises first
and second portions, the nethod conprising the
conveying the electronic device to a rotary platform that is rotatable along
10 a substantially horizontal plane;
rotating the electronic device on the rotary platform to change the
respective positions of the bonded first portion and unbonded second portion of
the electronic device;
conveying the electronic device to the bonding tool such that the second
15  portion of the electronic device is located for bonding by the bonding tool; and
thereafter

bonding the second portion of the electronic device.

2. The method as claimed in claim 1, wherein the electronic device is rotated

20 by 180° along the horizontal plane.

3. The method as claimed in claim 1 or claim 2, further comprising the step
of transferring the electronic device to a conveying track for conveying the
electronic device between the bonding tool and the rotary platform.

25
4. The method as claimed in any one of the preceding claims, wherein the
first and second portions of the electronic device each comprises half a surface

area of the electronic device.



steps of: locating the first portion but not the second portion of the

el ectronic device 5 for bonding by a first bonding tool; bonding the first
portion of the electronic device; conveying the electronic device to a
rotary platformthat is rotatable along a substantially horizontal plane;
rotating the electronic device on the rotary platformto change the 10
respective positions of the bonded first-portion and unbonded second portion
of the electronic device; conveying the electronic device to a second
bondi ng tool spch that the .secaond portjon. of the electronig device is
Pocat ed 191 bohdMALOR,PTHRIIE 8 laroe8iralAgic GRyIce hRWNGIR PeaRing: 3188 $ondi ng
the seconshdidd et dlorifscal fist ARl Secti pértios, BRPAicthug domiprivaigliy 2

| arge el ectronic device having a bonding area on one side that conprises
first andstepsofid portions, the apparatus conprising: a bonding tool that is

arranged and configured.tpo bond onl he first or. th 20, second, portion of
the el ectroni CIOB%W?%&‘evﬁiféﬁp?'ﬁ'QnQ”é@ﬁh}ﬁ ﬁe%ﬂt E@{'PE q?(%%?lﬁ??@f“c ‘i’é:‘ﬁc%ondi ng
t ool ; =an i s configured to receive the electronic
devi cg aﬁo@bﬁ%@@bﬁf}%ﬁb@%@ﬁgogl ectroni ¢ device has been bonded by the

bondi ng t ool , kordingdhectirst podiperddtihe electronimt device;he el ectroni ¢ devi ce al ong

a substantially horjzontal 25 plane tq orientate another. portion of the
el ectroni c def¥WEYHM Grf’d?%borﬁ‘i/%?w@e tB@nHﬁﬁ'@{ Rlgtierm ﬁlé?tééfQP-@&aﬁ?.a?%ar at us

as clai @S'&tsh%'[?y%fgg“ﬁ' jghd-otary platformis operative to rotate the

el ectronic geV|ce ng the horizontal plane. 30 -14-
rotating the electronic device on the rotary platform to change the

10  respective positions of the bonded first portion and unbonded second portion of
the electronic device;
conveying the electronic device to a second bonding tool such that the
second portion of the electronic device is located for bonding by the second
bonding tool; and thereafter
15 bonding the second portion of the electronic device.

6. Apparatus for bonding a large electronic device having a bonding area on
one side that comprises first and second portions, the apparatus comprising:
a bonding tool that is arranged and configured to bond only the first or the
20 second portion of the electronic device when the electronic device is located at
the bonding tool; and
a rotary platform that is configured to receive the electronic device after
one portion of the electronic device has been bonded by the bonding tool, and
which is operative to rotate the electronic device along a substantially horizontal
25 plane to orientate another portion of the electronic device for bonding by the
bonding tool thereafter.

7. Apparatus as claimed in claim 6, wherein rotary platform is operative to
rotate the electronic device by 180° along the horizontal plane.
30



8. Apparatus as clained in claim6 or claim?7, further conprising a
conveying track for conveying the electronic device between the bonding
tool and the rotary platform 5 9. Apparatus as clainmed in any one of
claims 6 to 8, wherein the first and second portions of the electronic

devi ce each conprises half a surface area of the electronic device. 10.
Apparatus for bonding a | arge el ect ronl%- devi ce havi ng a bonding area on 10
one side that conprises first and second portions, the apparatus conprising:

first and, secopd boPdi ng t ool .tgat %{e r_raj?gﬁgl and confjgured to_each

bond onl yB+t he APRAIALEY2S Hlairsed Bhaaim B arlai /¢ IEeT EemPASING 2169MEYing
respecti v | | ' t '

bondi ng ttﬁéo ;fO\;A&rSQ}I%ﬂ@g g’:“ﬁt@ %?%h{éhdﬁﬂééée%%e%ngﬁréeﬁdg{gr {ed(g)gf]\bgst?ﬁgég\‘gct ronic
devi ce afplatformnl5 one portion of the el ectronic device has been bonded by the

first bonding tool, and which is operative to rotate the electronic device
al ong a substantially horizontal plane to orientate another portion of the

el ectimonig devaGeahils RONHiMRd iRYady'BneSFoSinOBANS, WhBteih 1Ré §Rét &hd
second portions of the electronic device each comprises half a surface area of

the electronic device.

10.  Apparatus for bonding a large electronic device having a bonding area on
10 one side that comprises first and second portions, the apparatus comprising:
first and second bonding tools that are arranged and configured to each
bond only the first or the second portion of the electronic device respectively
when the electronic device is located at the respective bonding tool,
a rotary platform that is configured to receive the electronic device after
15 one portion of the electronic device has been bonded by the first bonding tool,
and which is operative to rotate the electronic device along a substantially
horizontal plane to orientate another portion of the electronic device for bonding

by the second bonding tool thereafter.



