.; bce3eTQ (Z6T7=#V a -1 MILTI PLE- HEAD W RE- BONDI NG SYSTEM Fi el d of the
|nvent| on 5 The invention relates to a w re-bonding systemfor bonding the
contacts of seniconductor chips to |eadframes, and in particular) to
“Wi re--bondi ng systems with multiple bond heads. 10 Background and Prior Art
In the process of formng a sem conductor integrated circuit package, wre
bonders are comonly used to bond wres, for exanple, copper or gold wres
on el ectrical contactsMyLTRDEHEADWIRE-BONDINGBYSTEMespondi ng | eadf rane
15 leads in order to electrically connect the contacts on sem conduct or
chips to the | eads on | eadfranes. Thereafter, the sem conductor chip is
encapsul at egiel dfhh&pREntionesi N to form sem conduct or packages and then each
package is singulated. The w re-bonders include bond-heads conpri sing
ultrasom c transducers, that use hi gh-frequency vibrations to affix the
wires to th?he?%\/éﬂﬂér@%léte@r@ émtrscﬁ\ﬂﬁ@ Jys@éihtfbpeahdm@ tMé lcBnfaeRdsr s have
used single bond-heads due to the sinplicit i npl emrentation. Single
bond- heads wnlp@ncﬂuféorp?*wt@ﬁeaﬁfram%an@ﬂréﬁ C‘éﬂ%é%wlrﬁsboﬁdllnglsdﬁ@ﬁﬁond heads,
whi ch woul d te bonding if 25 vibrations caused by one
bond- head \Ag,rﬂﬁﬁﬁ]gb%nb%}%gﬁéﬁbd?k hol der reverberates to an adjacent bond-head
and work holder. Further, a single bond-head leads to a | ess conplicated
desi gn t C ry. and work-fl ow. Neverthel ess, the use of single
bond- he{‘aldc]s %r&qc{ﬁ J éuun com ngs. One 30 disadvantage is that
singl e-head wire-bonders lead to greater footprints if several w re-bonder

machi nes ar 0 be i nted, Thus Le, wire bonders are

T ement o e, RooreT of BFBURL a s Sondubton ebbis Bhid PRIGER WEE S &

(r]I esul t hof t bendeds gmr cdmmbngruSe_ti 1o bond vres, ﬂaawxmggle:c a@mrb@gdmha&cks sl ows
own the wire nal n ocess | i nst.ance | ere I N F ocesses
O ke al't b el RoRERE ST stimiqonRleior SriPS A0, SR esp e [RAUT R rod on

t het samgs | epdlis arddrfto tdietidall @ commsle thé @sntatts tarpsemizendlidigtagtspd t he sanme
system

the leads on leadframes. Thereafter, the semiconductor chip is encapsulated

with epoxy resin to form semiconductor packages and then each package is

singulated. The wire-bonders include bond-heads comprising ultrasonic

transducers, that use high-frequency vibrations to affix the wires to the
20 contacts and leadframes

Traditionally, wire-bonders have used single bond-heads due to the simplicity
of implementation. Single bond-heads avoid the problem of interference
caused by multiple bond-heads, which would lead to inaccurate bonding if
25 vibrations caused by one bond-head working on one work holder reverberates
to an adjacent bond-head and work holder. Further, a single bond-head leads

to a less complicated design in terms of machinery and work-flow.

Nevertheless, the use of single bond-heads have certain shortcomings. One
30 disadvantage is that single-head wire-bonders lead to greater footprints if
several wire-bonder machines are to be implemented. Thus, if multiple wire-
bonders are implemented in an in-line system, valuable floor-space is wasted
as a result of the larger foot-print. Further, having single bond-heads slows
down the wire-bonding process if, for instance, different bonding processes

L n
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.that are substantially adjacent to each other, the different bonding
processes can be carried out consecutively with |l ess transportation tine
required to 5 transfer the | eadframe fTdm one bond-head to another. Summary
‘of the Invention Thus, the invention seeks to provide an inproved

W r e- bondi ng_syst I 54 | L bond- h s to avpid _sonme of the
di sadvant agg(se %Irerﬁ%% ]p%lt:éﬁ‘gp%rcﬁﬁeggwsrw 'b? %l%%ﬁg?e @%egﬁgrg%m?’g-%ﬁﬁ S?Vket ens.
Alccor di ng: yleaﬁfnemienvlelﬂtebwhe{bbndérdlm mquLeeb@wméah@ 6?|D|ﬂgler azhrlué §C31/f9tém‘ or m'lgg
el ectrical g¢onnections tween a sem conductor chip, and a | eadframe,
conpri si ng H3bAlR app{%@nt@ﬁy \éﬁﬁﬂerﬁetﬁo?cgs@ﬁ%ﬁ i{}eegf?faﬁeph%gncﬁpg,,péqqefs;esof wor k
hol ders on sah beWcaieBOsHI dhsapRAERt Whh fless ahsbdition ke akflivedoto

| eadf ranes, wherein each bond- head of the apparatus is capabl e of

i ndependent r8oHen hE IRAsEaas BN enebrperhead s 3"aie'h t he ot her bond- heads,

Wi t hout synchronization of novenent with the other bond-heads. 20 It w |
be convenient to hereinafter describe the invention in greater detail by
ref erence tQuiearsoEiedayantiol dr awi ngs which illustrate one embodi ment of
the invention. The particularity of the drawings and the rel ated
description is not to be understood as superseding the generality of the
broad i dent Thigathieodnvetiost sekks i tav praviden aas indebvere dvitgrbending |sybtesy  Bri ef
Descri pghon - | i IS ' ' a

si ngl e 1ead P e abEeallRle s& dididsorh@itlr i HEaRAlEY Me o oy on
vi ew of a t piior-dreeahsigting-obsingleboadderndispgiems. a preferred enbodi nent of the
i nventi on. -3 Figure 3 is a front elevation view of two tw n-head

Wi re-bonders configured adjacent to each other as part of an in-line system
for the asséebdrdingfy, Shai ioverdiont provigas kageise-aomiigli appatatusaiiot fermigrbodi rreRt
of the inventipon. 5 Figuyre 4 is a front vie f a cardcage usable with the
pref erred eﬁ%&ﬁicﬁjerﬁogng‘%{'of‘ﬁeb?w{?g'ﬁt?oﬁe’ﬁicaﬁ&éc?@ iCE'paaé‘ghgnﬁaidEa'BPan vi ew of
a tw n- head coinpgsing nalegluralitgt of bbbg-heads asedbsatear witth | DvpIGamsi euakd on for

he wiro-bond na of | eadf ing to 10 th d preferred
the wire-bo Sfdgﬁsegwspﬁ?ﬁgé,ggﬁgngfgg{%@%&u@%%oud?ng 3 plurality of dadframes.

wherein each bond-head of the apparatus is capable of independent bonding
operation simultaneously with the other bond-heads, without synchronization
of movement with the other bond-heads.
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 be understood as superseding the generality of the broad identification

25  of the invention as defined by the claims.

Brief Description of the Drawings

Figure 1 is a front elevation view of a single-head wire-bonder of the prior art.
30
Figure 2 is a front elevation view of a twin-head wire-bonder according to a

preferred embodiment of the invention.



.Figure 6 is a schematic plan view of a tw n-head w re-bonder that
illustrates another work-flow configuration for the w re-bondi ng of

| eadf rames as an alternative to Figure $: 15 Detail ed description of the
preferred enbodi nent of the invention Figure 1 is a front elevation view of

a single-he i Le-bo r 100.of the prios.art. The single-head w re-bonder
100 hgs a V\E%ﬁmngl'aeq' ﬁ%ﬁtzel%&%[ﬁ%eﬂg‘ﬂoc’fs%s{Wé'?ihg%q I“S'/reé%q{}dgEﬁ F?Fef@r‘fr% e

si ngl e- headawacentblondach berfay pgctl gﬁ gg ianidﬁi afi@fié][fgr Itle@(ﬁssenmefybduai Eg fjhe
Wi re-bondin rocess. Wres are nded to the | eadfrapes .usin ond- hea
104) commonP§MEANGHGY La5kpees FGRElBranciher SMpHEEn: of BRdPYaIIoio as wedge
bondi ng. The singl e-head w re-bonder 100 that is illustrated has a

st and- al one_configuration, and therefore, magazi nes 106, 25 108 can be used
to storedunpiovieddea fiont Wiew ofascadages ysable whnthe peeferradhpmbediswsts

| eadf ranes ppyehfeptiqyed in the left nagazine 106 supported by a left

el evator 110, whereas processed | eadfranmes can be stored in the right
magazi ne 108 supported by a right elevator 112. 30 There is optionally a
set of conp it - j he r e e W.esdondi ng as
well as to g grestgq ?r? gs)cé@pﬁé é’ﬁne(}%g}réfréeth@:ﬁ ?e%é%f{éém&@;retﬁgtollrk%fa‘?ﬁe

f or egoi ng conpoveekflowsionfiguration darethe obieeskorgling bhlemdframes capeotiiy to - 4

Fi gure is r | ' i f i n- L i.re-bonder 10 according
to a pri?er%h% eecﬁﬁ%af\erfregr}r{ﬁa&%’8Q?%@%Wn@:etﬁ%%r#b%ﬁ@ga\%ﬁ%- onder 10 has two work
hol ders 12, 14 positioned adjacent to each other. The work hol ders 12, 14
can each hold and .index a l.eadfrane such that two |eadfrane. be 5
broceased T IRYTE BcLERyThatRa oDVl Ty bR WEe-PAs B TludiRese axi s.
There are twanothendvdrieficls ddnfigdBtioedon td wieitedndirgy ppseddfaned abae a work
hol der 12, 1ﬁ for erlz” ng t he sem conductor chips |ocated on each

| eadframe. FENBBFIONEGHIES16, 18 are novable in the x- and y-axes. Although
for easgsof understanding the invention, only two bond-heads are
illustrated _in the 10 preferred enbodi nent, it woul d be appreciated that

t he appar at #etalgdd P HOE P IBITG boginy ANEINNENHBMd- heads associ at ed
with nore than two work hol ders.

D —

Figure 1 is a front elevation view of a single-head wire-bonder 100 of the prior
art. The single-head wire-bonder 100 has a work holder 102 located
20 substantially centrally on the single-head wire-bonder 100 for holding and
indexing leadframes during the wire-bonding process. Wires are bonded to
the leadframes using bond-head 104, commonly an ultrasonic transducer, in a
process referred to as wedge bonding. The single-head wire-bonder 100 that
is illustrated has a stand-alone configuration, and therefore, magazines 1086,
25 108 can be used to store unprocessed as well as processed leadframes.
Unprocessed leadframes may be stored in the left magazine 106 supported
by a left elevator 110, whereas processed leadframes can be stored in the

right magazine 108 supported by a right elevator 112.

30 There is optionally a set of computer monitors 114 to monitor the progress of
the wire-bonding as well as to assist in setting the parameters for the wire-
bonds. The foregoing components sit on a lower chassis with a cardcage
116.



.Each bond-head 16, 18 is controlled by a separate controller board so that
it 15 is capable of independent bonding operation, although the bond-heads
are operated sinultaneously. Thus the bbnd-heads 16, 18 are capabl e of

si mul t aneous bonding of different types of wires. For exanple, one bondhead
coul d condugct bondi n i th gold. wir B3 nan ot.her bond-head co

Sl t ancouBYRo Rmde bURARg W RFE S B hBEEo BRI RSP & er ent 20
di anet er s cprefatrdaic embodinant adif fthe neventibandrizeadls- b@hdémeomwm werk Furt her,
each bond- he coul d conduct bonding with a d|ff ttern Due to the
vi brati ons ?‘ﬂg? ¢ BRSIURIeSr agiace §°teﬁ8h§%l t 9{)6 olg&§0l g ondi ng

processes, tdn ieacHesdld apldeindex | £ aRifan@aBude teefvd tt%d%m@shﬂbﬂﬂfes 25 12,
14 so that vibration caused on gne work holder wil|l not affect the accuracy

of bondihg piecesredotineitangysly. of he morbiclderprar ke indexedsiny gt xagh a
separate bagger! a%fﬂ% rBonYi'fF@'a@é N6ea8hefser Whigh O pBRitichee Bt dofic OM

anot her by a gap. base platformis in turn separated from direct
contact w t hol erca)zmﬁh fanomlngdheggwoaﬁuw etips tocaiesit@n pgchaleadframe.

vi bration-i ol r S f tion from
one base pl gtﬁ%lgreb#? ga(ﬁﬁ@ Eﬁlare ?gglodénemg{gz%%uﬁgtfgféegé %L%\%lﬂ foy%%i\eger 10
with a st andf ahderetandingi ther swvention, sunyh twa diondtherds) earesbusdratesiu ith thies

magasi ndd 200l PhedBighg e Rl BeSabPRLARASIEY e YRaPR oo 1021 e 22
The | eft rragmnufaet@@d with sngrpahae tvd poad-hedds adsecatert witd nzord thdretwa ght
magazi ne 22¥vi aﬁras)éf@é)orted by a right elevator 26. Each magazi ne 20, 22 has a

plurality o ° r?not shown) aligned with the orientation of the
| eadf ranes when they are being transported, each of the 5 slots being

designed to_store e The left and r| tor 26 raise
and ower tFach QPPgQ G‘?quﬁgeﬁﬂgﬂ”ﬁgé’yﬁ)sepﬂa TEyfo8 o erwﬁaﬁ@ tdtored in
the mageagi nR eshdble oF erRberAddr Bpdirdt Sperdiidn) ditheuywihe bohdleesdslare 14, a
ki cker mechani sm pushes the | eadfrane out of the left magazi ne 20 and onto

the left moPRerﬁEﬁddéfm‘i?n?H‘és'Y eadPpainiee nﬁ?ﬁdah%"’lfisbé@m\ﬁe@r? FapRR'er PHht wor k

10 hol der 1l4din{MandbisebBedad differ@ﬁ’( f)péd of WReés! hesreexathpler oMé en@ondi ng has
been perforned there i s another kicker mechani sm adjacent to the right

wor k hol der hgad cgulgd,eanduRk bpRdiee yWikgaold aMresaard janelies Posrieadstasid i n t he

ri ght nagaziig,dleb®ly SoRba@ehokatsd witrPlcopbert umega%zwm@s 22 dife@hevated in
turn by the right elevator 26 to register with the right work hol der 14

consecuif veripmetergraauld be eiseth gy Aiffasentooang-teaps af theopamerritang. y Furtihas,

W r e- bonder gf{gﬁ-d MR itor the progress of
the wire- boné&ngagdshév\% seass:dfsttﬁlgnn n'rtrgéetaltﬁi%ﬁ%ﬁ?ﬁgygar aneters for the

W re-bonds. The foregoi ng conponents sit on a lower chassis with a 20
cardcage 30 i t o n- head
W re bonder di% tiég's+ gg):? %}oﬁgﬁé C\k@ﬁl?%e séattg‘}?é’g(?@% sﬁdel@begﬁs& gﬁ% ﬁ IS
subst anti al byndihgdurmesses tih&t dedirableetosieayg @- ¢andetwiecs-thevdek hoRiersl t hough
t he cap it | ng the
footpri A6 1AL o yPERAEbed an 8 R RoLEF VIS Srieb e sbgire)

W r e- bonder sf ﬂxﬂrﬁnmgﬁn ey ather. 3Eash af fheoMrkeiomeas n®n14/ras\ts orfi atsaparta\m n- head
W re- bonder gaifl COI’lth ured @?ﬂ? r|1tt to each otthgr as aﬁa{ f an in-line
system f or %eé? ORBI YYNGFeTL ERPL S1aE R fora B keRpaLatsd i 8“@6 4rfbt her
preferred eghpdi Fasc baketpigtfdrnv@nin ann Separated ffenediecbebmaenwith a n-1i ne

system and a . . . : .
y common lower chassis on which it rests by a vibration-insulating material to

30  minimize transmission of vibration from one base platform to the other.

Figure 2 illustrates the wire-bonder 10 with a stand-alone configuration, such
that storage means, such as magazines 20, 22 can be used to store
unprocessed leadframes in one magazine 20 as well as processed



.30 stand-al one systemis that in the in-line system |eadfranes are
transported directly from one processi ng machi ne (such as a die-bonder,

wi re- bonder, noul di ng machi ne and i nspexti on nachi ne) to another.

Theref ore, magazi nes are not necessary to store | eadfranmes for
transportatl on between one machi ne or ﬁi?t f machi nes to another. -6 The

second twi neREERINGE iNdhe AtRRIrMagRzZEs2 % ABYAZINEo? Qi is upparted By ang
bond- heads }f.cie\@td? o8 ém&m@m@%ga&.he 2008 ‘éub@érﬂs@f Sy é?ﬂghtlélevaihﬁﬂ@ nmay al so

optionally be conputer nonitors to monitor the progress of the wires
bondi ng andEedh megRsineidD, & bang plaiakiredleviatst(Hpt @W@r@@egg W'ﬂ'hﬂ“ecorrponent s

are Sim 1 arberbdRRCSt 68 I%Qdi?arh@é’ﬂheﬁhﬁé?'a?e geﬁhg%r%easd Sdachgmger, in

this in-line con guration ere i's no nee azines 20, 22 or the
left andri gms tam/demrse@w store aveadfiamee T@eée%ﬁaﬁlrlght plevaterssttar?@- al one 10

confi gur at' ke ér{bslggépg% |Hst ’éﬁdtngﬂ'{lﬁﬁgéir?és [Sglgg%:ﬁ gYEfifind &oleddi Ng a

series of ers ranspor't rames from one nachine
t o anot her. mClhIaarnagamQ@ iagelamed he sedistet dthi thelwork Hahdars st2ovid) awoul d

preferably ve Si Iar ns r e o

| eadf r anes ?ak%én% H§§n pag H%qu%?rsb% @B%iltrﬁ]eeﬁftﬁﬁgé%ﬁae %De%' pﬁ{?el ow,
transport amﬁﬂefBWorBﬁold36)1237rhealpadifmms ethyt Asc be rnyodeelatdfthamgbt fvorkm one
transpo p t he ot r..Fi is a fraont age 30
usab & 40« Photler T dPe e isgufnbe o Tofs teie ki WPeEapEn o e
conput er 60p&ért berﬁor&fédmrférr@wmo«ck%ome@ﬁmuémldd;a"t@nt fethk wiget werks of the
various conponents that are stored in the cardcage. The conmponents w |l be

descri bed i ROIEEH A4 terRUshaiNgcRIgeessed IRaaf(RIeR '%{Or?rbﬁf“pﬂ Y &R ghs ver 62, a

right Xvz bﬁ‘\%Eﬁ;QZlHéQb f@Pst%Fﬁé)%d@éizhCé?éwttﬁé n%azn’ﬂ\@@ﬂlé@i@vaté@lﬁHttbm%yPUt Bond
Quality 25 Monitoring board 66 to control bonding on the right side.

Cor r espondi gl vghttei@\raéorl 26 o |register nyitht theuighti twasle elden al4 e9nsesHiMedr i ng boar d
68, | ef 5]% énﬁ?%ﬂa}%% b £efrgdded conputer 70 and left input Z-novenent

driver to contro |ng on the left side. The advantage of having
enbedded conputers (not shown) on the XYZ boards 64, 70 is that the

Processes C@ﬁgéﬁléf el ®ire-BBAdet Y RIS ifdif d&b&ﬁhh%r nitftols25E t&' PhdritSS space as

conpared to a separate dedl cated persoha nputer to control the
boards. | n Hediropreas of e wise-tioadjeg 39 weﬂcﬂsm§t|@g mettlngothamarmfatﬂﬁ 74 with

o Boar ds. 70 ang wireRre, O ERERRT colfBiiinf st b [ KRt ORALC S Prer
sol enoi 20 dr carecag? 3andt wowdie appresixtedthat thesfopiprint 4 theTtwan-bead wireef t  and
00 L YRR R, R ' el e 0Tl aREe 20 2
Advant ageousdulystartiady Siritardoethat 80thsheinglehabd oviteebandst AI0D eatheuighn tiee nuber  of
fC gﬁls' gg ;;aln gg;ga%lty-lc;?%env%ﬁe b]::r?drerhl(f)a};[assberclz'knsunt\:’\nlloatast]ect musdrrewgtrwg th8e6fo%§)n Pd cooling
that would previously be required for two single-head wire-bonders 100.
25
Figure 3 is a front elevation view of two twin-head wire-bonders 10, 11
configured adjacent to each other as part of an in-line system for the
assembly of semiconductor packages according to another preferred
embodiment of the invention. The difference between an in-line system and a
30 stand-alone system is that in the in-line system, leadframes are transported
directly from one processing machine (such as a die-bonder, wire-bonder,
moulding machine and inspection machine) to another. Therefore, magazines
are not necessary to store leadframes for transportation between one

machine or set of machines to another.



because of the conpact design of the cardcage 30. In previous designs of
the cardcage 30, the drivers were |ocated away fromthe cardcage 30 and 10
closer to the noving conponents. Furthe®: the cardcage 30 formerly only had
to contain sufficient hardware to run one wi re-bonder. Now, there nust be
sufficient hardware to run two w re-bonders. Therefore, considerably nore
heat is generated and the cooling systemneeds to be correspondi ngly

i mproved t oTHe Secpad ewiharfadawre-bbnden 11hﬁa§%trdmg.&or301cad‘eist1l®,e 1Goampnent s 15
i nsi de qwckila%dand eff|C| entl ure 5 is a schematic r@Ean view of a

Lo e Pead wPpiBosR Y. 16 RONIONER PhOVS BeokorB RBIRES 11 TR MAASR + on 1 or

the wire-bog |d?&ll9fbé %Bﬂfpb%'?fer%oﬂﬁbrélcmrt@'tﬁ&ufo? thBeprogfelB o iRl ireed
enbodi nent of the wire-bonding system 20 Leadframes 40 enter the tw n-head

wi r e- bongler PeOdiNg andite assisldn sattivatrarameters foe the Biespes- t Ehe Q@“ﬁ%ﬁﬁﬁﬁg rollers
32 that areafogpighy ag;sp*aytewh'aqxwe%eag%d%&ags@ﬁr al microprocessor
overseeing t mho e process At this point, there is an option of
transporting the | eadf rane 40 to the work holders 25 12, 14 for

Wi re-bondin Low:t ha: - 4 o] irection
€. Donch ey P Rk AR R s PRERERE o AL 30099cP 1
in-1ine systr@mefi ahd aight etevatary 24f 26i which avdeprefefatde iim the @mrei adne a

| cadfr ang aboNeurdiohe el it RETHRIEr ¥ GO Rbks Y bR T hsrtt ot arm

34 lifts theftatladf 383 n@(mséd) té transponideddfreends formpoet mactdte anahaotioares it i n

direction B towards a.left ut/qut put tra orter k hol ders
o 0 oy S S eSind rach PR 0, M4 RHinet bBERREND Ye0F el hdveing o

i ndexer 48, Shnikd]liae enhspdreers Baak ré@n@rdarptrmﬁerpeadftam tohge proc8ssedeadf r ame
40 rel ative tq each %?%&rat ed bo head,k 16 o sl de the | eadfrane

40 across e&SHt Rdyg'e hayg mgr@ g@op%gapgqo(rt ﬁ)q{ﬁ??r/ BigAdreMesn@orter 42,

the | eadbr agg| SQelxmaGfeldnﬁeﬁlor’eydeaaul Béibwi faMERft fhsoddl 355 3BDYBEhACHOSS t he
track of the left work holder 12 to be positioned under the left bond s

head 16 for UWF‘?EQ%Wd??fgmc"@)espff%é’éﬁ."aﬂﬂ?%]?Pﬁhlt‘?/gleyc’th%rhe | eadfrane 40 may be
rel eased by the left indexer and gripped by the right indexer 50 to be
noved across the track of the right work hol der 14 for w re-bonding by the
ri ght bondh&igyragt isf asfont yew gt anercagn di} usables wifh| ther prefeed ve

anot her | eadf{iRgFnél bR thdM G di Ngnerk0idMd Ghaill 868PE{eR Y960 LW, | #2df ranme
40 is pusheg to théemrl ght H?pﬁt%ut putertrzlins or?ler 5\/\}r(leere it islifted by

a ri ght 20r andgieptocgssar3fer a@ﬁatr@l’cma@ei fungtiersc ot e }ZﬁrtczyJStmmmntaf thabe |ine
transporter nHBA I naway fromthe

W r e- bonder ;i% I'n Prmiéggiﬁgg to 3{1 nefﬁgl\@ﬁr?%?%?ﬁgb%ldﬁhﬁﬂe in-line system
Figure 6 is a schematic plan view of a twi n-head w re-bonder 10 that

1] ustrat &5 1ol RRagHOS K A S SO REH AN cOibek Sy d B W D209 0 01

| eadf r anes as a ernati ve ure es t t he
Wi r e- bonder Wit ia mntwipadl eomf.nuiach%vuang mghte inpladoutoue Bnrpxutﬂcalttput pat h.

.1, 220 8L 3 SR 830 Ao BB e BBl Y °

reverse dir emﬂreosﬂ ad2fthgputreaitpul BoxdrQuali®y Mebitaring beardddsl ldfoXYErsoat@, 14, or

0 et Pk AR 1 5 ATnBE el et b 2 RPN S,

14 is not ftmndmgrml thetléff:smltehermevwwntbgédzehanmg ehthedged comppieas @it

| eadf ranmes 4 shut whol e wi re-bonder. 10. For
exanpl o, 11 AN BPURRAE RoRderA 70118 tothie WSREFARES 40 eMEEAMRg 1t he
line trags p%ér@refﬁﬁeﬁtryoréhaqara@ EJBQééspﬁpa%edQs RepARGEtd RaViey rdté
direction Bl to the faulty | eft work holder 12. Instead, the |eadfranmes 40

may proceed dﬁGW?W@rNﬂ%ﬂM@' EPraPytente QOPHﬁ'stb%IbPéﬁdSBB and be nmoved by the right
transport arm 36 to the right work holder 14 via direction D2. The

| eadf rames 40 are then transported to the right work holder 14 via the

ri ght input leadgitionttharmepinege r3inciudesip meark inglslechoard 74 with embedded

computer, an AC and stepper board 76, two Low Voltage quad stepper



. g_ After wire-bonding is conpleted, the | eadframes 40 are noved in the
reverse directions C2 and D1, and back to the line transporter 38 It should
be appreciated that the described enbodl ment of the invention 5 achieves an
i ndependent rrul tiple-head bonding system deS| gn, and interference between

i ndi vi dual ds jis m.nim.zed. The SCf e|n|s
suscepti bl e g?/hﬁf oﬂéﬁlg%n]t?qec&]ﬁ nsé,te g%qa?gaag)et (ﬂ?geed? haz °fhan those
Spelci L i cal : lyoldmﬁrdnbeld82mﬁdlé swa%rt ]gndme povekeT stipplyds4. hdhedkDatehkefti andent i on

i ncludes a such var] 0 nmodi ficatjons apd{or. additigns which fall

W thin the SRMIAVERBEAHRTPeahanks ot SBL 8R! prrivfs o0 vl Redis. 1. A
Wi r e- bondi ngmﬁ@aaa ?éﬂléncf ﬂ?htf\aam/é?g 0’| 86 WithGtlat gmn@e%v&m&gé&k e a b

sem conductor chip frame, conprising a pl urallté%of bond heads

associ at2d ﬁ@rﬂﬁa% %@ &'F%Iki’ also b indaliedytir PUMBer of £0aling faBS B8ndi ng appar at us
for holding a plurality of |eadfranes, wherein each bond-head of the
apparatus i s capabl e of independent bondi ng operation sinultaneously with
t he ot her bdhel-needdfor eahesinks withctheodrivess i88f96oandmoelmgntanw hatisrs ot her

bond- heads. b&c?at.%e d?t%rc%ﬂg)%f’b%q%@%ﬂ{ea&éﬁc %d'lﬂ%a%\ﬁo&ét géggr?sl ofthi ch

i ncl udes a gap ol"ders appa ate each
wor k hol der ther oardc&rgaa BDptret driversdivess dadaded awak fiool deer cartiBage 38 and e- bondi ng

appar at a a er a base
epar ac 4 1 PERoenle "Bl Bisnetlis b oAttt i SRhl B 7 2
common | oweto coatami syffididret tmd\luaneetpamt endbavire-boadery Newarﬂa&rednmstcb“e t he
common | ower by a_ vibr |on|nsu at i terial

Wi r e- bondi n@uéﬁ'ﬁafh ng%‘ X ded CJr?n nI3}‘?ge‘r%%ri‘=’n 083%'56%8 ykmﬁoq der

i RCl udeska héﬂcﬁ% Qjenkiteth andl &@dfﬁban@ ls;zstsﬂnl de@dlnd €0 wmd:oarespmﬁmgwh adj acent
the trac to posj t t he ea rame, re 0 each associ at ed
bond- head aHH g%?? ggstpﬁ}; "%agcﬁwa&' L‘B@rd&égﬁ F‘ﬂﬂ ? A

Wi r e- bongi ngqswngén@@mgéﬁuwg to cI aim1l, incl udl ng st orage means in

whi ch | eadfranes are storable and which are operatively connected with the

apparatus to automatically provide |eadframes to the work hol der and/or to

aut omat i cal IFprecsiyea | @pdiaaiesah hadwheva BARMeBl OFRE-BBHder390 Ethath
Wi r e- bondi nqIi {)par atus according to claim1, including a transportation
U

syst em conpliusiralgs Dnei werkiflownsQBioHErtion 405 the Wise-Penrding 4 deaniamestid
| eadframes aL.QidinghetHe SR8hQPRIGFFEMBEd IRt &ithé W¥Bonding system.

20
Leadframes 40 enter the twin-head wire-bonder 10 via direction A onto the
line transporter 38 having rollers 32 that are controlled by pulleys operated by
a central microprocessor overseeing the whole assembly process At this
point, there is an option of transporting the leadframe 40 to the work holders

25 12, 14 for wire-bonding or allow the leadframe 40 to proceed directly along
direction E. The latter situation would be preferable where, for example, in an
in-line system with a plurality of wire-bonders (as in Figure 3), a leadframe 40
has already been processed by another wire-bonder. If a leadframe 40 is to
be processed at this wire-bonder 10, the transport arm 34 lifts the leadframe

30 40 from the line transporter 38 and moves it in direction B towards a left

input/output transporter 42.

The work holders 12, 14 may each have a track on which a leadframe 40 is
slidable and an indexer 48,50 adjacent the frack to grip and position the



-11 7. A wire-bonding apparatus according to claim®6, which includes a
transport armfor lifting a |l eadfrane away fromthe line transporter to a
desi gnated | ocation such that the |leadf8ane is substantially adjacent the
wor k- hol der) for transfer to the work holder. 5 8. A wire-bondi ng apparat us

according t in the tran rtatio st.em i,s capahl e of
fr anspor Ui ngad RaR R Ve db d2ch HRsPRARE i 1ea Y oeednr o S T

t ransporti ngagfame P40 casesd ebetaclwrarmolawmzf ram aatwiek |gfolirfrit/ouplihout
passi ng through another work hol d A W re- bon\%@ngﬁ agpar at us

accordi ng t BAPYRT 42, RRdedMamed 'St QW&W‘HWQ?’F% 'PEY&] onal

novement of 4834 tHea®Rk cﬁ\@ﬁé’leﬁrv%ﬂ(%aﬁi/eﬁﬂ2&@%b€§|tlérﬁt%l uddé?tﬂé RALRAGL er. 15
10. A wire-bondi ngg apparatus according to claim 1, which includes a

car dcaged f oheat 38| WgW'é¢ -beRGING 10 Prasarer Allrwativelnithe W@ﬁ%ff% nfayrbe he
functi oni ngré?éas%ﬁ%ftﬂ@%ﬁﬁr\b%xer‘"@ﬁd 5h;5‘p%1’ byﬁ{eanm r‘i’c{] x\é?S §RNh6Rd

conponent s of pparatus are hoidsea e ca cage. 20 11. A
Wi r e- bondi ngcrappiheatragk efdbe rightrmork dioisieailthfaowirevhending by dhehrigidhdad i s

cont rol | ed RyafigeRalale CANKHPRLAL bR hboURed buklie, salfagesg 12 A

W r e- bondi ng appar at us accor Ing to erein eac Ier board
i ncl udes a fozatireshanding25 13. A wire-bondi ng apparatus according to claim
10, vvheﬁﬁi n the cardcage includes cooler fans to | ower the tenperature

i nsi de e cardcage. 14. A wire-bonding apparatus according to claiml1,

wher ei n theAtténder&b(téswngf t8e b?dﬁanade BI pustagen b ethef nghtrmﬂxptmatpu'gl yd
conducti ng bondi es. .0 ifferent ty ondi ng
apparatus a érclﬁﬁﬂ”%b 4t4oV\’b?'§| 1S AT eWrglrwh& ’%F@P%rﬁla"ﬁo%% aﬁ‘gaﬁ‘g & capabl e
of conducti AgedRAdD BYthal dridl GFahél lié fraBspuiér Gep e pﬁbéé%‘éeé“éﬂd'fr’(aﬁim5| y. 5
16. A wire-bpondi ng apparatu accordlngtoc1aqM wherein different

bond- heads 5r M'&Fapabed 3wak 5iaudes yraseenichg’ dit ﬁ'r\ﬁﬂ% Fofo di' ekt

di anet ens shidéhineni® Heshine dysted. W re- bondi ng apparatus according to claim
1, wherein different bondl0 heads are capabl e of conducting bondi ng using

di fferent patterns sinultaneously. .A .A A . AAAAAA+HA A .A+*ACi b>#
Figure 6 is a schematic plan view of a twin-head wire-bonder 10 that

illustrates another work-flow configuration for the wire-bonding of leadframes
40, as an alternative to Figure 5. It illustrates that the wire-bonder 10 is

20 capable of achieving more than one input/output path. In particular,
leadframes 40 may be moved in direction B1 or its reverse direction B2 by the
left transport arm 34, or in direction C1 or its reverse direction C2 by the
indexers 48, 50 of the work holders 12, 14, or in direction D1 or its reverse
direction D2 by the right transport arm 36.

25
One advantage of this capability is that, if one of the work holders 12, 14 is
not functional, the other work holder may be used to process leadframes 40
with no need to shut down the whole wire-bonder 10. For example, if the left
work holder 12 is down, leadframes 40 entering the line transporter 38 from

30 direction A do not have to be moved in direction B1 to the faulty left work
holder 12. Instead, the leadframes 40 may proceed further down the line
transporter 38 and be moved by the right transport arm 36 to the right work
holder 14 via direction D2. The leadframes 40 are then transported to the
right work holder 14 via the right input-output transporter 44 in direction C1
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the vibration of another work holder.

15 3. A wire-bonding apparatus according to claim 2, wherein each work
holder rests on a base separated from other bases by a gap and each
separate base rests on a common lower chassis, the each separate base
being separated from the common lower chassis by a vibration-insulating
material

20
4. A wire-bonding apparatus according to claim 1, wherein each work
holder includes a track on which a leadframe is slideable, and an indexer
adjacent the track to grip and position the leadframe relative to each
associated bond-head and to slide the leadframe across each work holder.

25
5. A wire-bonding apparatus according to claim 1, including storage
means in which leadframes are storable and which are operatively connected
with the apparatus to automatically provide leadframes to the work holder
and/or to automatically receive leadframes that have been processed.

30
6. A wire-bonding apparatus according to claim 1, including a
transportation system comprising a line transporter having rollers that move
the leadframes along their designated direction of travel.
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8. A wire-bonding apparatus according to claim 6, wherein the

transportation system is capable of transporting a leadframe to each work

holder for processing and of transporting each processed leadframe away

from a work holder without passing through another work holder.

10

9. A wire-bonding apparatus according to claim 7, wherein each transport

arm allows bi-directional movement of leadframes away from and/or towards

the line transporter.

15 10. A wire-bonding apparatus according to claim 1, which includes a
cardcage for storing electrical and/or electronic components for the
functioning of the apparatus, wherein drivers to drive mechanical components

of the apparatus are houseable within the cardcage.

20 11. A wire-bonding apparatus according to claim 10, wherein each bond-

head is controlled by a separate controlier board housed in the cardcage.

12. A wire-bonding apparatus according to claim 11, wherein each
controller board includes a heat-sink.

25
13. A wire-bonding apparatus according to claim 10, wherein the cardcage
includes cooler fans to lower the temperature inside the cardcage.

14. A wire-bonding apparatus according to claim 1, wherein the plurality of
30 bond-heads are capable of simultaneously conducting bonding of wires of

different types.
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bond-heads are capable of conducting bonding with wires of different

diameters simultaneously.

17. A wire-bonding apparatus according to claim 1, wherein different bond-
10 heads are capable of conducting bonding using different patterns

simultaneously.



