-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 w re bondi ng or die'ﬁbhding. 10 Background and Prior Art
In the process of form ng a sem conductor 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
attachment of BLECTRONIQDEVICE KANDLER FOR A BONDINGARPARATUS ™. Wre
bonding is a process where wres, tor Instance copper or gold wre, are
bonded on el ectrical contacts on the sem conductor die and correspondi ng
carrier i?'é?&%ﬂhetﬁwghﬁc?ﬁri cally connect the conponents. Thereafter, the
seniconduc%or—dre—fs—entapsuIated wi th 20 nol di ng conpound to forma

sem cahduct or package and then each package is singulated to separate it.

Traditionally, wire bonders have used single bond heads due to sinplicity of
i npl ement Ahpolvepkrvelates dopatkonding apparaips 1ty @lgetrenisqdeyices.i pre-ifead 25
W r e- Bond{,ng: t e, Satdtid\ I i a ' ' nd
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devi ces osleatreniceddicel pgonte hnd ssubisthuentstoebdreting,osughr astwirs bondingrard t o
havi ng separate machines. At the sane tine, it offers greater productivity.
However, SIEPPRAIRGchi ne gives rise to nore demandi ng handling needs due to

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 ordér 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 muitiple bond heads onto one platform.



30 the merging of multiple bond heads onto one platform -2- One exanple is
the | oading of electronic devices to the bonding apparatus for bondi ng and
unl oadi ng of the same after bonding. Conventionally, an input nmagazine is

nounted on a | oader side of the bonding apparatus for feeding unbonded

el ectroni c devices and an output magaZi“ne is nounted on an unl oader 5 side

of the bondi ng apparatus for storage of bonded el ectronic devices after
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bond head, or take a longer route to bypass the other bond head, which greatly

16  increases complexity and fraveling time.

To avoid the aforesaid problems, it would thus be desirable 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 feeding passages
20 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 devices
25 or receive bonded electronic devices. Since the magazines are quite large in
order fo store multiple elecironic 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.




order to store nmultiple electronic devices, they m ght encroach into the
space already occupied by other conponents of the bondi ng machi ne due to
the sideways notion. It would be advantageous if the two nmagazi nes are
arranged in another orientation that avoids the nagazi nes bei ng obstructed
by other 30 conmponents of the bonding chine. -3- There are also certain
el ectroni c devices introduced for sem conductor integrated circuit
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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 separate input and
output magazines on one side of a bonding apparatus while minimizing any
increase in footprint of the bonding apparatus. [t is another 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

25 of a positioning table for locating the electronic device under a bonding tool

during bonding.

According to a first aspect of the invention, there is provided a bonding apparatus
for electronic devices, comprising: a bonding tool at which the electronic devices
30 are locatable for bonding; a storage assembly for storing multiple electronic

devices; a conveying track for conveying electronic devices towards and away



I nvention to seek to provide a systemfor automatically bonding an
electronic device with |large bonding area without the need to increase a
y-axis table range 25 of a positioning table for |ocating the electronic
devi ce under a bonding tool during bonding. According to a first aspect of
the invention, there is provided a bonérhg apparatus for electronic

devi ces, conprising: a bonding tool at which the electronic devices 30 are
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and the storage assenbly, According to a second aspect of the invention,

there i s Pptweeadhe soloonBlatigrmasskingisieragsrasseB®Y-oni ¢ devi ces, conpri si ng:
first and second bonding tools at 10 which the electronic devices are

| ocat abl e for bondi ng; storage assenblies for storing nultiple electronic
devi ces; Accartingntb seceodnd arspeyt nf theainkenfian, theos\isypmgidedeat bomdingdevi ces

towards and a romthe fiyst and second bonding tools respectively; and
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storage ponding tools respectively; and first and second rotary platforms for holding
electronic devices, each of which is operable between an orientation wherein the
15 rotary platform is aligned with a conveying track for transferring an electronic
device between the rotary platform and the conveying track, and another
orientation wherein the rotary platform is aligned with a storage assembly for
transferring an electronic device between the rotary platform and the storage
assembly.
20
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 i
be understood as superseding the generality of the broad identification of the
25 invention as defined by the claims.

Brief Description of the Drawings

Examples of preferred embodiments of an electronic device handler in
30 accordance with the invention will now be described with reference to the

accompanying drawings, in which:



assenbly. 20 It will be convenient to hereinafter describe the invention in
greater detail by reference to the acconpanying drawi ngs, which illustrate
one enbodi nent of the invention. The particularity of the draw ngs and the
rel ated description is not to be understood as superseding the generality
of the broad identification of the 25%nvention as defined by the clains.

Brief Description of the Drawi ngs Exanpl es of preferred enbodi nents of an

el ectroni c device handler in 30 accordance with the invention will now be
described with reference to the acconpanying drawi ngs, in which: -5- FIGs.

1(a) to lfgds.af(@) s Bt dreGsyment dbws\WT tWBARZHASRcSPHLIME] Of e spliedss of a
bondi ng apparatusS and ‘a rotary platformfor transferring el ectronic devices
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preferged enbodinment of the invention; 10 FIGs. 3(a) to 3(e) are schematic

illustrations of a process for bonding an electronic device with a |arge
bondi ng aFas.i A&k tor(ehcrensehermatie diudrationsf ef e dresgssdifore hondingt e

bondi ng_oPEEPBIE 264 ity pder BolfRGBEA o, AsckB e a8 et AREREERS Lol ng
a bondi ngeaftRdirabhiSoMhe invantioht pl e bond heads; and FIG 5 is a schematic
illustration of a rotary platform positioned between nultiple

10 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
15  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.

20
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
25 a bonding apparatus 10 and a rotary platform such as a rotary buffer 14 for
transferring electronic devices, such as leadframes, therebetween according to
the preferred embodiment of the invention. The bonding apparatus 10 generally
comprises a conveying track 12 for conveying electronic devices towards and
away from a bonding tool at which electronic devices are locatable for bonding,
30 an input magazine 16 for storing unbonded electronic devices, an output

magazine 18 for storing bonded electronic devices and the rotary buffer 14 for



bond heads according to another preferred enbodi ment of the invention. 20
Detail ed Description of the Preferred Enbodi nents of the Invention FIGs.
1(a) to 1(d) are isonetric views of a storage assenbly, which nmay conprise
two containers in the formof nagazines 16, 18 nmounted on one side of 25 a
bondi ng apparatus 10 and a rotary platfgrn1such as arotary buffer 14 for
transferring el ectronic devices, such as | eadfranes, therebetween according

to the preferred enbodi nent .of the invention. The i n aratus 10
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| ocat abl e for bonding, 30 an i nput magazine 16 for storing unbonded

el ectroni c devices, an output magazine 18 for storing bonded el ectronic
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per pendi c r . ying direction of the conveying track 12. The
rotary bu#b%rco&\ze)ihrgg(tz%ﬁwgmed to hold at | east one electronic device. It is

10 generally operable at |east between an orientation wherein the rotary

buffer 14 is aligned with the conveying track 12 for transferring an
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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
15 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
20 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
25 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
buffer 14 to a height above the magazines so that its rotation is not impeded by
the magazines 16, 18. After rotation, the rotary buffer 14 may be lowered again.
Once the rotary buffer 14 is aligned with the conveying track 12, the electronic
30 device is fed onto the conveying track 12. The electronic device is then sent by



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 20 nmagazine 16 so as to
recei ve an unbonded el ectronic device ogto the rotary buffer 14. In FIG
1(b), the rotary buffer 14 is rotated 6 he aligned with the conveying
track 12. In the illustrated enbodi nent, the feedi ng passages of the
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O her orlemrfﬁm%n 25 angles are possible. During rotation of the rotary
buf fer If the rotary buffer 14 is situated close to the nmagazi nes 16,
18, it may be necessary to raise the rotary buffer 14 to a height above the
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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
15 the input magazine 16 for receiving another electronic device for bonding, and
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
20 another electronic device is being bonded to improve efficiency.

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
25 input and output magazines 16, 18 on one side of a conveying track 12 as
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
then rotated and aligned with the conveying track 12. The electronic device 22 is
then carried by the conveying track to a position of a bonding tool 20 for bonding.
30 To avoid the disadvantage of increasing a moving mass of a positioning table as



out put magazine 18 are aligned, the bonded el ectronic device is received by
the output magazine 18 for storage. Thereafter, the rotary buffer 14 is
aligned with 15 the i nput magazine 16 for receiving another electronic
device for bonding, and the cycle is &fpeated. QO herwise, if the rotary
buffer 14 is suitably constructed w tH nultiple holding slots such that it
is configured to receive a bonded electronic device while it is holding an
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transferr rotar ano er e tronic dgw ceis

bei ng bondedid surfager area cﬁfém@s?el@ogf.théleca:troa(cademoezee) are schematic
Illustrations of a process for bonding an electronic device 22 with a |large
bondi ng area i n accordance vvith a first preferred enbodinent of the
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positioning table as -8- described above, the bonding tool 20 is conflgured
to access 0 or i on, of | e surface a on one side of
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a hori Zonbébk Bhﬁfﬂ@ﬁe ddHi@yir@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).
15  The second portion 26 of the electronic device 22 is then bonded.

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
20 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,
the need for a positioning table with a large y-axis moving range can be avoided.
[n 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
25  width of the electronic device 22.

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 fransferred onto the
rotary buffer 14. The processing station may usefully incorporate one or more
30 functions without the need to increase the length of the conveying track 12 or

increase the lateral space or footprint of the bonding apparatus 10. For example,



unbonded portion 26 of the electronic device 22 is now positioned to be
accessi bl e 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 undernegth t he bondi ng tool 20, as
illustrated in FIG 2(d). 15 The second portion 26 of the electronic device
22 is then bonded. In FIG 2(e), the second portion 26 has al so been bonded
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bef ore borkdGsg 3(bg tel 8(a)r ard schematie mstratiquororbcas;snongsstfar i mondb®y rery al so

B e M i o b e b AP and bt R o
22 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
15 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
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.
20
Accordingly, in FIG. 3(a), an electronic device 22 is fed from the input magazine
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
25 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).

In FIG. 3(c), the rotary buffer 14 rotates the electronic device 22 by 180° so that
the second portion 26 of the electronic device 22 is positioned to be accessible
30 by the bonding tool 20 for bonding (FIG. 3(d)). In FIG. 3(e), the whole of the



onto the conveying track 12 for bonding. As another exanple, the processing
station 28 may conprise a pre-curing device that is operative to heat the

el ectronic device prior to bonding. 10 FIGs. 3(a) to 3(e) are schematic
illustrations of a process for bonding an electronic device 22 with a |large
bondi ng area in accordance with a secdﬂ@"preferred enbodi nent of the

I nvention. The difference between this enbodi nent and the second enbodi nent

are pos: CHARS dbRbs PPerad BEeroPORfd BntluRhng: Sl B 1nETaRELL”
| east one magddee nag@rzgto?gmy be aligned with the conveying direction of
the conveying track 12 and the other nmagazine nmay be oriented with its

feedi ng passage at an angle to the conveying direction of the conveying

track 12, e I | ¥-1 : 0 ' .y -3(a),
anol ect  Sics: dB) BB ErE SPAYRHICISHENERS of 3 rBEERE B forking BieciEnic 2,
buf f er 514 delivesr2it ity lardd bondihgt dreastsimokiescudihasitiges tbopdirg appatates 22
onto the conveying track 12, for transporting the electronic device 22 for

bondi ng at1® néthhewdliple bead herdsar (e Byt aed GutpHemagazinesod i d8 2 of the
25 el ect r gpj |60 22 adli 0 I i igey 22 |
sont back oRRLifAMEPIg PR Backof o deddiBef) iTFIGH SaER 218) 22 |2

rotary bufdbervelbutthealiferenbe iethat sinme therkeis artBér bynd B8ad ont thetbonkirgy second

portion 26 of the electronic device, 22 i ositioned tqg be accessib 30 by
ﬁ?$ Wi L‘F

t he bondi RPPEERIHS I8 1 tere @fliahgeqandesetply penvaying-frack 5\Z) rotaiyeb of the

;nigéz ﬁggcirwgrﬁagfigﬂggg g?éﬁ‘%ﬁt&ﬁ%d&%‘i}?@‘i‘s%ﬁtﬁém BEsSIMd B g'fodi 6. out put
Their set-up mirrors that of the first set of components. The various components
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

156  the two bonding tools 20, 20’ performing the described process simultaneously,

thereby significantly improving the productivity of the bonding apparatus.

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
20 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
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.
25
It should be appreciated that the electronic device handlers according to the
preferred embodiments of the invention allow for separate input and output
magazines to be mounted on the same side of the bonding apparatus while
minimizing any increase in footprint of the machine. Furthermore, the rotary
30  buffer for transferring leadframes can further function to change an orientation of

an electronic device with a large bonding area to enable bonding of a whole of



FIGs. 4(a) to 4(e) are schematic illustrations of a process for bonding
electronic 5 devices 22 with |arge bondi ng areas simultaneously using a
bondi ng apparatus 10' with rultiple bond heads. The input and out put

magazi nes 16, 18 are arranged relativ? to the conveying track 12 as
described in FIGs. 2(a) to 2(e) abové,15ut the difference is that since
there i s another bond head on the bonding apparatus 10', there are a second

out put g Pt Pck b f it rifghite 0S5 aRHG 4 BEGHLE 100aer™
mrrors thaixiofangeahbt issufficiéntad catertorenhsle yrhgis \Githe® siectonizode/ides

function essentially in the sanme 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

el ectroni Vi M i : c at t he
sanme ti rneer\b\nefE ﬁvél@%t% hég?ca%%goﬂl\éﬁ wg‘ssé'g%se% ggg %yg'ﬁ)%r o m@@ﬁgﬂgﬁgﬁ 'bed
process saduitibvas ethes tyan tHoserspleyifisalyndédcrivat landi iRrtovbengnddretaadapactievi ty of
t he bondi ng a@§$natus. In an alternative preferred enbodipent illustrated in

FIG 5, alyerten iegludes @lls gugh vadatins qnedificationseandler aslsitiangewbisnafalg t ool s
20, 20" 1in.4het ; 1O Rl of conveying tracks 12, 12' so
t hat afte(rxntﬂglntg?%g'r%?ﬁgts}e??estapbh%?%@g% dc%%cg‘g&e'ectroni c device 22 by the
first bonding tool 20, the electronic device 22 can 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. 25 It should be appreciated that the el ectronic device handl ers
according to the preferred enbodi nents of the invention allow for separate
i nput and output nagazines to be nmounted on the sane side of the bonding
apparatus while mnimzing any increase in footprint of the machine.
Furthernore, the rotary 30 buffer for transferring | eadfranmes can further
function to change an orientation of



an electronic device with a large bonding area to enabl e bonding of a whole
of -11- the electronic device without having to introduce a positioning
table with a longer y-axis range that is sufficient to cater to a whole
y-axis of the electronic device. The vention described herein is
susceptible to variations, nndificatioﬂg and/or 5 additions other than those
specifically described and it is to be understood that the invention

i ncl udes %£I h variations, nodifications and/or additions which fal

W t hin theiggﬁﬁit and scope of the above description. -12- CLAIMS: 1. A
bondi ng apparatus for electronic devices, conprising: a bondi ng tool at

whi ch the electronlc devi ces are Iocatable for bonding 5 a storage
assenbl y flor sﬁbb@W@nQ@PPﬁﬁﬂ@SéNéﬂ?@BHﬂ@d@é@?éé@““ﬁ"%ﬁﬁveylng track for

conveying el ecty &&nggféédl%‘?%h‘i dn?e@t?cﬂmé YickE A% | dd%‘g‘aﬁgrf&‘ Béhdigg! ; and a

rotary pl atform ng an ronic VI ce an I's operabl e

betweef an ori Mtatagyasﬁmtﬂylfortﬁermg)hantypleleaédtm tsviats;,gned with the
conveying 10 track for tran‘%&errl ng an el ectronic devi ce between %he rotary

pl atform and t ReCBRYVEG tack foscrNvay g SIRAIBIC deYices IRwHsandraway 'A® rot ary

platformi the storage assenbly for transferring an
el ectroni éﬁ%g\b!’l@@ﬁgg?l"m‘”’géﬁ the rotary platformand the storage assenbly. 15

2. The bondi ng sapyaraplatfors for diohdidgiam eleatronit, dewiee eimd whichsisooperable
assenbly conprises an i.n ont. ai er for ri ng ynbonde | ectronjc
v cos’ HRINVGRN GO JIANALAN WhABHN e ratesy PIRYOTEH A AOBRA LIS CoMERS. 3
The begdi @&cﬁ%ﬁr@éﬂéﬁerﬁﬁ% gl@%‘i'roh'ib ebé‘ug&‘l?em\é@ﬁrtﬁbnr hpléﬁ@rrt'é?i&ﬂ@d 20
out put contalners are ated at one end of the conveying trac

conveying track, and another orientation wherein the rotary platform is aligned

with the storage assembly for transferring an electronic device between the

rotary platform and the storage assembly.

15 2. The bonding apparatus as claimed in claim 1, wherein the storage
assembly comprises an input container for storing unbonded electronic devices

and an output container for storing bonded electronic devices.

3. The bonding apparatus as claimed in claim 2, wherein both the input and
20  output containers are located at one end of the conveying track.

4. The bonding apparatus as claimed in claim 2 or claim 3, wherein the input
and output containers comprise feeding passages that are oriented at an angle to
a conveying direction of the conveying track.

25
5. The bonding apparatus as claimed in claim 4, wherein the feeding
passages are oriented perpendicular to the conveying direction of the conveying
track.

30 6. The bonding apparatus as claimed in any one of claims 2 to 5, wherein the

rotary platform is configured for relative motion with respect to the input and



4. The bondi ng apparatus as claimed in claim2 or claim3, wherein the input
and out put containers conprise feeding passages that are oriented at an
angle to a conveying direction of the conveying track. 25 5. The bondi ng
apparatus as clainmed in claim4, mherei% the feeding passages are oriented
per pendi cul ar to the conveying directFJ of the conveying track. 30 6. The
bondi ng apparatus as clained in any one of clains 2 to 5, wherein the

rotary pl [ fd . i I Py i nput
and 13" SliBobifaR b Uhding He ERALbERCM N AT GHRERORE LR cofing
passages dfputlamd output cantdiners mspectivelpi ners respectively. 7. The bondi ng
apparatus as clained in any one of the preceding clains, 5 wherein the

rotary platformis configured to rotate along a substantially horizontal
pl ane. 8. <The dj : Lnpd: (o] R Wals)
cl ai ns, f7t'th hgﬁécg%?'ﬁgﬁﬁég%ﬁg%%?sﬁgaslpa ?gn%gt agt]%{)gf‘%}%gn %Fﬁﬁhg rotary
pl at f obm ttedreinsthe Ibtarp ptatfarmeistconfigocests retactalomy a sibstardially hatizemtal
transferred onto the rotary platform 9. The bondi ng apparatus as clai ned
in claim&3Y%herein the processing station is selected fromthe group
consisting of: line scanner, visual |ead |ocation 15 device, cleaning
devi ce and curing device. 10. The bondi ng apparatus as clained in any one of
t he preced.ng dihei bendinghappsiratushas lotaiciedgint any cne obtifa graceding ckimess onl y
a portion o'ft a whole . surface af the, el ectronit.c defvt'hce {ocaﬁeﬂd attht pe
posi tion JHMRECHBRAFIAG & OCCFYPI Shafigialie pgsition of the rotary platiorm that is

10 operative to process electronic devices that are transferred onto the rotary

platform.

9. The bonding apparatus as claimed in claim 8, wherein the processing
station is selected from the group consisting of: line scanner, visual lead location

15  device, cleaning device and curing device.

10. The bonding apparatus as claimed in any one of the preceding claims,

wherein the bonding tool is configured to access only a portion of a whoie

surface of the electronic device located at the position of the bonding tool for
20 bonding.

11.  The bonding apparatus as claimed in ciaim 10, wherein the rotary platform

is operative {o rotate an electronic device that has been partially bonded such

that an unbonded portion of the electronic device is positioned to be accessible
25 by the bonding tool.

12.  The bonding apparatus as claimed in any one of the preceding claims,

wherein the bonding tool comprises a wire bonding tool.



11. The bondi ng apparatus as clained in claim210, wherein the rotary
platform is operative to rotate an el ectronic device that has been
partially bonded such that an unbonded portion of the electronic device is
positioned to be accessible 25 by the gonding tool. 12. The bondi ng
apparatus as clainmed in any one of tha' receding clainms, wherein the
bondi ng tool conprises a wire bonding tool. -14- 13. A bonding apparatus for
el ectroni c devices, conprising: first and second bonding tools at which the
el ectronic devices are |ocatable for bonding; 5 storage assenblies for
storing miBti placbaidieg appaataeforassirdnic deviaes, cenpriging.onveyi ng tracks for

conveyi ng el ectroni c device towards and, a fromthe first and second
bondi ng tool s %‘é%p@ﬁ@i se¢qnd handing P°§né’ts‘§€%ﬁdm%t%{99ﬂ‘bﬂ“§t feYiRgs f ae

hol di ng e'lcﬁfa\t,t\%ﬂgif&ﬁrﬁﬁdiﬁ s, each of which is operable between an
orientation erein the Yotary platformis aligned 10 with a conveying
track bor transforage agsambbésfrrsboring ohentiple eletroneEnddviees; ot ary pl at f or m and
t he conveying track, .and anpther orientation wherein the rotar Latformis
2l gned w t h-a EoRlge SHSAUNHPYMESING, HEARKPorer GNIRVIBBC ISR didbides

bet veen { S asainy Skay HeRMRst S SbOSRIBoASAG T redfectifelyTBRgPondi ng

apparatus as cl al ned m 13, further conprfsing a third” rotary
pl at f or m posi t ficsieahchseomuh rotaey platfkrmeantdr Selding dectiomg devides, tdash ofs

e 4l verbif RaGbE Bebid o 2heblaith S50 e dodt SRCR g o 1
conveyg ng withag kcorkByikg. trddle fM?é#ﬁﬁérr%@péﬁ leistrotic HediceEBetweeh! ﬁid”f;&éfy

wherein the third rotary platformis configured to rotate al ong
subst ant i @latipramoend dheatomieying track, and another orientation wherein the rotary

platform is aligned with a storage assembly for transferring an electronic device

between the rotary platform and the storage assembly.

15 14. The bonding apparatus as claimed in claim 13, further comprising a third
rotary platform positioned between the first and second bonding tools that is
operative 10 change an orientation of an electronic device when transferring the

electronic device from the first conveying track to the second conveying track.

20 15. The bonding apparatus as claimed in claim 14, wherein the third rotary

platform is configured to rotate along a substantially horizontal plane.



