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rotary nrerrbeeﬁ,,”,,ma ‘%g Elighd? e kn§u|£ réntbval
nmovi ng ”eCthsl'E' te! 'a @m&ﬁhﬂr@ witidu€dashagiiy/thdRetal wire
traversed abagrucs vﬁlrerzr‘ ul?sn F| an& eveld bbinBdbyldlfRrRtal thérMelahdlyes.

outlet of the gigy si‘ﬁe%’mpﬁ%m% lthel relatioRshipbetWa¥n 116 makiR Poinel BF the inetallviire 2A adesf
the insul at gy gAR) &rae’daEtimipBaitioh Rsfhpereiutedt tha MeuIdtdr 2B e of pilylietiiaEresin The Bl atl-S
the third mavisagrepresenteihexbmperatsi®N LR WHIRGheLRis bi vidinatds Geplsénts the décbrapvsitiorf residve
t he i nsul at eightaWpRsat thé MEuldior 2B, A¥RYiovinUi Fig.t10, thé\dsconssitiohi atid regioval bfdhel insulaton2Bof
2B of the cawlirsdatei2Befthe doatedwire-s rhdstsoitaply cartiee ooywdthinia fange oftempednatureswhich ateoearly
renoval $or @hualto obiawerthao theiralting jwint of theomeitahwire 2Acind afi whieh the insulator?B cambg reliablp dg
coat ed Wi r e cBmpuesd dnd ramogedein Sther wordsewithin arange of pwrtsmperatyres pf agereximately 640 90

8 and 9, t hevhichformeiatamneratyre rapgsitiandtesiby leter Riin Figs H Sinatheburning flamesfrom the bigweffrufiet
whi ch noves of theinsuistor semeyak torch 18 is gonirplled iy the jow tempereium etappradmtely 0P Bl ae stated be‘
(substantially the sanme direction as thegsupply direction of the coated
wire 2). The fourth noving nmechanismis principally constructed of a
novabl e bed 15G a guide nenber 15H, a nale screw nenber 151, and a notor
15J. The novabl e bed 15G has the third noving 35 mechani sm (the

i nsul ator renoval torch 15) nounted thereon, and is adapted to nove in the
.~d| rectlon of doubl e- headed arrow F al ong the gui de nenber 15H. The
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45~ wire 2 at an identical step by the use of the burning flanes. As
indicated in Figs. 10 and 11 (graphs each showi ng the rel ati onship between
the nelting point of the netal wre ER02188288B%t od wire and the
deconposition tenperature of the insulator thereof), the insulator renoval
torch 15 corfekestbecihsubhton2B oftttwtcoatedmin\2ean badecamposed layd remonsd endetthe optimuin sergitior2 B
Wi t hout damagi Bgwayné exssipial Table f ¢o B nentianiad latep isteadriavs cendBonsix fhe casaofuisiah a coated
resul ts in F¥ig2 who restaljwite2Ahas 2 digateriof@dumly di fferential thernal anal yses.
50 Fi g. 10nthgothprha ?’( EigH1 sithagraphy showing the relatiprshis h@t\yquénqmegmmméqhg mafg!
poi nt M of tWi@ 2fyeeds of gpld (Quyand Wae@oeposgm famtemt}fe ofthp insylator AR rnde gfpplyimidy resin..
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reliably de- terﬁmmadhe% mgﬁm a mixéd 5@59&5@0@ rogén gﬂdﬂd@xyﬁéhrﬂﬂﬁ) iPhdidafddin
t enper at yg esFiQ 2. 3RPEPhYIIdESnTairestindat a higptdmbétatirs o dpbreXimétely 500 [ SaRdt dhéi tRey are
range denot agedir theiemovalofitie ifsuigtor 2BQf thScdited wirb 2, the vhétal il 2A &WE af 1he Msdidlé 2B is
bl owof f out | méltedéndidBmageisul at or renoval torch 15 is controlled to the | ow
t enper at ur e of Nextpiiethsil-bamiliag yethdiDthp present enbodimarit @dll be briefl describe® 0 276 928 Bl
fores the i nsuFiet,essh iokig.i5ithe ayoakdctraievid is brodghtrear tothatdupplyrsivie frond eraiipeirt of recoated
under t hee op#ilefiremovbichithe inguiator BB hasebperoemeyed tolerude tia isiriace of the netal wirerPAibefonebiand.
| at er |i sts andtheglectricarerchre $teypisto fom thametabbalt 244. usi ng a coated wire 2 whose
netal wire 2A fiepondly. the hending fooldtis eyabimeqr tathe banding,epaes 3, pndthp matal gall2fa jspopded to
graph showi rf@eﬁ"FPé"aF'éma!?ﬁﬁ#%%@%ﬁﬂ“ﬁ”@@ﬁiﬂ'ﬂ%@d'%l nt Mof the netal 5
wire 2A made oPfubgequently,Abs boading t?‘?‘lé'sd%?ﬂ 'EPs‘WP‘F"B’h“t“@r?H@Y af'mo@"ampﬂ%be position so
i nsul at or® ZEsrq‘gﬁaan’a Xtpgnal tarmning! 1 sh wn in F|
decorrp05|t|or; '\} '" ﬁ°'E gova N P“ft t ét(sf‘:?"gb?f’gg'?)
sui t abl ycarr h%o F°u5r'§ vet %'00

Itlmestrave he wi 2t e ondin
- 950[err] Iggé jd Q,ﬁIL
rel ati onghi tM@ﬁBnEQr 8 mixdd fas f;8:11 ﬁ‘le‘g%g?% ﬂ%fﬁiig%%%r
and the te”&é Hraﬁ%i mblu Bn 3 bbi&in b?HFrﬁm & &mbidtibl £sCHﬂhL e&’ flubed fbr1€
i nsul ator 1GemévingMénsuthil 28'5f the bdnding fhrtoPihe Edalél Wié'2 indibnd Mgthb &m&&tmmﬂn wikdf
the burni ng Ja @KBRsby ihe cttbultion Meines Whick dodidt ilnpiRe B daRige ©PlledRBown @R ine BletaRélre RX cdnh €
appl i ed vol trag@aned réind bubStaftiamithd Wholdlares of tieGandidg phrd6r tHeR34t& wird 2, anl Rentd, the inbudator
the axissof 2BuMe 8t wire e Méliably lemoved. ThaGs thWreroval prthe iRiilatop28 bieheltOgtbd Wi 2
W re 15Ca, vHyithecuining flamdsf thé lo@érdénipaiabie iae fHedentund of inhdosing rrdamudeton ithe mbtabivird 2ae
bur ni ng f | anden cdrpered aftethermaval théreof bethipatybydrogen flames, ndif hab the fdatupenaf beimyf capable
oxybhy dr ogen df teliablyremnyiog the insudatayion thia basisief the twininigireume of tigf bueningifiareed wharscompared with
-consi sti ng dhe rameoMatthereof biethie lasribemmy gen gas) is indicated in 15 Fig. 12.

The oxyhy®ir ogefttidnaxigisp, theonging teolifiiaidwered tnteanesitiondromwhighthe insulaton2thap bevn ojoadr |
so t hat V\heﬁ°f‘§ﬁ‘5‘§P the rastal wise 24y A% illystraled by,pRanigm liges in Fg 8 the bandingseo! 3 i3 bpught prar to the
coated wir e)gf:ref"ﬂg l% Wr{‘b’(/\ﬁh? gther gn gtﬂﬁé’P‘f“"aﬁ%‘"’“‘%ﬂﬂ et wire 24\ is denydqd;isbpndady
d d. Ne f th nb

orief 1y gesrl ;’s‘é’aeq"ﬂ é‘i‘* E’P‘f?ﬂﬁ%ay agdethio RSPl 2oL vt fordbo Boo
br ought hgeﬁr"t 2 : . Lt%mn ffﬁ mﬁ giﬁ%g% fn ARy
wre 2A bef " °dnba|/a ares ruc {"ﬁea %gl'q;b
288 Secondl’y y i e 88 mahm Bl 35S e oo
and the get 3k thlgﬁélll-bo tdchndig rgts&t tﬂ&@ﬁ%ﬂ@lhe‘:{lﬁfmGﬁif&%gnlé%on&fbﬁe;nol-_

sem conduct qigy.chi p 12 (fi rst bond| ng). Subsequently, the bonding tool 7 is
rai sed in the Bisides; tHe@rselt intéhfionidah QU carbbiic dcil gas(COPAY A Eomblstible §&s df the i@ gasd
as to cone andyanfus@arydni{Rr) Sohislitini(Blé) ab €k MBmpalatulelobatrollibpifescquent | y, the

i nsul at or r enDBesided, the plesehbinventio &tapglicdbledo th@wsire bomding teehriquiséief a berinlc-arajsalkdd sem-
(second PBrondeondyictondevicd en elextrbredbvies in ehigh a plunaity, of $dmdcotrducton chigs dré patkegedvn eodiringicie:

bl own of f f reyitbdardeetout | et of the insulator renoval torch 15 at all tines
traverse the cBepidedl thaipregentinventinnmaly e aponhtrueier it the gembutiblegasels caveed tofiaw thiough 2
of the bonditfRfoiupreren1SBiofiae pwiates cpmaral torch 1%and istburntrt fha dloweffautiet while the tegperatire
metal wire 2A as illustrated in Figs. 8 gnd 9. 30 In this manner, the
m xed gas consisting of the conmbustible gas and the tenperature control l'ing
gas is prepared, and the conbustion flanes obtained by burning the

conbusti bl e gas of the m xed gas are used for renoving the insulator 2B of
t he bonding part of the coated wire 2 and denudi ng the surface of the netal
W re 2A, whereby the conbustion flames which do not inpose any damage or



i nner | ead part, whereby the other end of the coated wire 2 at which the
netal wire 2A is denuded is bonded t hg#ﬁnr}er | ead part (the second

bondi ng). Subsequently, the bondi ng brought away, and the coated
wire 2 is cut, whereby the bonding proc- 45 ess |Is conpleted as shown in
Fi g. 4. Si neentrolieg dan isiblown off néaBtheputlehhe coated wire 2 can be reliably renoved
I n the foregoifvitheags the wiee banding syplemcthe pregent inventionsan adepi/the thermogompressien system
bondi ng spacdad tlsetqltesmvémw systen Hadgtthe aptimym spnditipns for fiespedifisafigng i e poriegrvim e
reliabl y; oieptthe deyice tohe guhieslpd tpdhevitedording: he | essened. Incidental ly,

al t hough EI’TbO(gI ment 1 has bonded the coated wire 2 and the bondi ng space 3
by theé use oginent %o pal I -bond| ng technol ogy, the present invention can

prcsent e'mntv)grit ﬂ%‘%f %ﬁ“ﬁ*%ﬁg %%ft s ﬁﬂ’:}“%?%m@tgrfsi'°@°§fggafaf

the m xeg, gas ﬁ\% E&Eﬁ ﬁ?megn hvention
cont 1ol | '3 e ﬁ, A gme%maan' afa,ntan o tﬁm S b
bondi ng t eclijgkfleso wﬁ‘m ré‘iﬂuscmﬁé?ﬁéil&ih' Suter dtifiddp J.usce an
el ectron devi Cehelifartyht is BlastedthoihleloYa®dup mzﬂofaeiuﬁwﬁg :ph.bnszznarban @brON
a W ring ci lne iftblsfacdbedirédn tHdlafo eldd@Sde @ Bad theMetal wits 2A Lt the TIRFdnd O théTBastel Riré D A-
const r ucked térheively, he ae @b 10thay b rovided witiPdlSyfriliridaDmdrhbidiintb WhicH tBd méthl Qriré 2 dt the
proper 15B efontieheofiirsbdtstiwie 24 B \sbrtsd whaldupdn tirbrtigas iDblistdd irfld thé EyndeitaDmerhitier.
out | et, whi lAs tielv@rtigasyp@oro@r) bechefum (Hei$uddd.276 928 Bl controlling gas is bl own
off near the OuotHisshannérLin fdmeing tha metatimll @As, thelsomuinding regiont thergof tsisbielgedSeerthe outer
nvent i on C almaaphesby thednett has; wierabyip the sasie of makipg the insulatgr 2B of thelvoated wite2outof ayesin,

VI brati opp syhetresiting artirising preshiinking ofithe iesulater 28 ip mitigdtes; andiike chepicl fepetion theneof with thehe
coat ed wi I e ctaAteRphereeEnba prevented, so thet the metal hath2A4nan hip forned dmbs fangrabiesfisperfativint
2: Enbodi meie casq of makieg themetal wirs dA Aithr cogled w2 pit atcapper (Gy)y thechesmical eaction thereddy s
t he conf i guik thgquigiatiesahess can be preyantsg.and e farpation pfpn oxide fipon thegurface pfithe mgtal
bondi ng aspszF'%é’a'b'? aoaddi ment 1. 10 Though not shown in the draw ngs,
t he bond?f ngﬁgﬁraiﬁs which is Enbodi mrent 2 of the present invention is so
constructed formng the metal ball 2Aa at the front end of the

t ed 2 l, . ' |
bo 2 1 s Hf*ﬁgﬁgsff ﬁﬁm%egfmﬁfﬁeﬁ offd R IS 1y R béhetnd amphrd. 1 FoE
gas is bboaste ﬁmﬁn LY o&aﬁmeuemm Yaif-béhdih@lectbiBEY thb Rbkal b Rék! e
bei ng di Spo%ﬁ&'o?ﬁlf:%mwlﬁrdﬂiﬁm% ﬁm%&ﬁﬁéﬁ&n& ﬁ:ra?)ﬁcf rgdﬁ%]vfn ﬂes' "tﬁf thge
metal W re 2éo!inbifisr words the R ofthe drbBlediadd ik Breidg cirdlit 1158 bel dipéiiabd wilhl Y

the arc el ect rqee i tHsisulr erhevalteher sy diylydi6yenifas Ioféﬁ nay' By dipbseli B4 e Wﬂm&?
the nmetal widrmingthaimetaitan 2A4z0nt end of the coated wire 2 can be inserted,

wher euposs t he Maesgecitictly, a bording proeds prodesdstaadoliewst i ndri cal menber. As the

i nert gas, ar gfinst, ¢sihg}theborningflamesofthéd)sulatr remewl torbhnt Stonthe oxybydrogen flaina tofoh rthe megal
the metal babll 2A2 keformeéhat the supplyeridgifroot endgfittmvostbrowiod i s shiel ded fromthe
outer at mos phefegordly, thefirstibording iscpamied guber eby i n t he case of making the

i nsul at or 2B djubsequently, ysingthefpurningFlagen of the ingulatersgmeval forch 15,/ike ippulator 2Rcat the fonding
ri sing off sRitsftiha wirp & (the-sepand pending part, and {he firej hending PasiAf the Rext ster) jpirergved to
reaction thé?’é‘% %ﬂ@eatﬁa& "‘é’ﬁm)s here can be prevent ed so t hat the

metal ball 2

| | ase
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Lhe Lza”a;gm@;w - %zg% el o e gt it
I nvention in WRinsmanhé?, IHSZf to% ﬂasb@enfrgﬁd@&pis by

a conbust i ORurhéd itBthe %Qu ball hmﬁm&uaknss ﬁamsm Sbdve 6 rig Hafnes forthedi N€
bal | - bonsi ngy the eénibaktiod ¥t an hﬁermteahasbﬂhdre 8 midlal Ball 2A4 Sr@HRtcoE iR 2 id el BRihe d
wire 2 is f eirflgfidies, st that the bt albiodd rERY the afciy Giftulflf1 desribdd S ERWokithehts € and 2 can
I nsul at or 2Be awlishedit ed before. In other words, the setup of the arc
~electrode 10 and the arcing circuit 11 can be dispensed with. Apart from
t he insul at &mbedgmantdl torch 15, an oxyhydrogen flane torch may be di sposed
as the t®rch for formng the nmetal ball 2Aa. 35 More specifically, a
bondi ng pr ocedEnbediment 4 isanether pbadigyeat of the prssent inveptiny whisleallgrs thel canfighratiomoftheisu: he
i nsul at or r &¥p{eAEVEl BB i thepopding appargius, 1y droglen flame torch, the netal ball
2Ma is formed dpugh et shoymin the dravings; Embodiment ing0 qopstrugterthet dheieqter 15C ofihe inswistoy
the first bonding is carried out Subsequygntly, using the burning flanmes of
the insulator renmoval torch 15, the insulator 2B at the bonding 40 parts
of the coated wire 2 (the second bonding part, and the first bonding part
at the next step) is renoved to denude the surface of the netal wre 2A



Subsequently, the second bonding is carried out Next, |likew se to the
foregoing, the netal ball 2Aa is f%hr&%g ﬁtb t he supply side front end of the
coated wire 2 by the use of the burhi Bles of the Insulator renoval
torch 15 or the oxyhydrogen flanme torch. In the 45 case of form ng the

met al bal | remayal foreh AR daseribed ineach of Emhodipearts 1,2antd s removedand that the gize fdiameten)okthe i ng
poi nt of t heawgitqutiet ofjhe iasusior smoyah torch 35 for the GRmbustiblelggs Is Made snplier han therbaresf the ng
ratio of tmhg@waﬁﬁ%% mrtéﬂtqrsemvﬂ E?Pthwaffm%@e bastsa *%ﬂﬁ@éa"fa'ﬂﬂfm‘es

burni ng f1 & e ¢ 1 The size.g] thejblowpff,

the et &I weamt i fynaﬂ' i wa""i ot %W"‘Z’B'“ﬁega%een
rer?'B’.(/ed I S |oe S 1 T cg a htesg Ier n uset?
ment i oned lb ,ﬁ?%’) %.l g,i s hﬁr
m xed gas, N 't e
bur ni ng,,f | &ligh ?ﬁfs % gb Fn ble
described pq %RBIE lelé‘é‘ nféﬂttbn n HAe l— ind hei lator 2B

Embodi ment odnd addwid e ermbodi nent of the present Invention which alters
the confi gur ad h@Mneffer iRehektdabuiy ot indbumRgTMs af 196 BEwdibulldd 6 tRORFHbigible ges can
appar at us. pddueréaded Bprnaking ardizb of tid batiél btkd in@iRitor eMbBVACkbIAT 18 snalldr, So that thewmmbrug t ed
t hat t hs hpéi titheltohdinyg todl A Gocatednbatth®isuldtor remokeP torch A8 & diiflishbd,lsndthe drisulatord 2Blof 15
descri bed tha cestegilwire 2 tdhwizophlistoan Se prevertedifinan damiaging @braldeg dawal t hat t he si ze
(diameter) of the blowoff outlet of the insulator renoval torch 15 for the
cenbustible gas is made smaller than the bore of the torch proper 15B. Wth
t e’ i nsul atorrenoval torch 15 thus constructed, the heatcapacity of the
bur ni ng?®f | ames of the conbusti Bfabgasiio be bl own off fromthe outlet can
be decrease Thg_Size of _The bDlowpiT outlet is s within a range from

the nini num vl ue Lepatl of BUFRdag 542%®%mchi ning Vi f'r'f“[‘l to the maxi mum

val ue of 1256 rr ILegse of the ﬁéat [ | f e burnkn
{anes. s o0 [{l hottetft;"ﬁed%s Rge ¢ 80as Em? /ént&% ] gt e

heat caPacity snaires eratu;e@reou&eotnengorrbustl ble,g
exanpl e, [eri]onl ygabﬁn combusti bl e gas and tHe teﬂpis Hﬂ '/&i'fh’l]ol i ng gas

(for exanpl e=— 5 =0t oL .
conbusti bl e qas. Ior a_tenperat Bre®Sontrol I | ng 10 __qgas or_exanple, a
slight gnoupt =f ! §loboty I8 T109 bBeMigeperature 8f the bui ning flames of
the conbust|ble gaas By way of exanple, Table 2 bB/585td oned 1ater Iists
vari ous conrmnﬁm—mmmmm-m. I'n
this manner| tée, Heapeww@ ©of 8Lovwa&f pur ni nq hloggegeey the bl owoff putl et
of the conb h | et of

the i ns¥l at pr . ef Y] th!at the transfer of 15 eat to
t he bondi ng tgl(’)I %EE&% ot §Eghksi%ator, rgggvgbcgorch 15 is !1

-of the
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di m ni shed, €stant! &{ o&@]_g the coat ed wre 2 to be suppliedican be
p‘?‘“évent ed f llugl ny—or—break-g—dow—26— -
(Tabl e 1] L=ngh BksBstamew) dfl Heeting : 7 [m] 2 .
Conbust®bl e| gas | wire | 83 C2 i min g 26 3
Tenper at ur e} cqont 0.15 [lit./mn.] gas N

0.15 [lit./} %.] %JLL‘ﬁr’epﬁ}rieﬁoFEhHﬁ?Bper 20 (V] ).5
[m] 30 5 ng\ X —y—of flow. of M xed

(M sec.,0as| 10 | Time in which Coated wire d{’%‘i ?
Tenper at ur e} of B} @gofrtaversed 1050 [QrPT Lo}

Tenper ature of _BOT N My~ franmes—at—a posrtTrom4—Tm 850—ter+—tli st ant
fromCQutlet 40 8 Resi st ance of Heating

4.5 wre 9 Vol tage applied to Heat- 20 [V] ing wire
45 so 10 Time in which Coated wire 0.01 -0.05 [sec.] is Traversed 50
55

1"



EP 0 2f6 928 Bl [Table 2] 1 Length of Burning flanes

3.5 [mm 2 Conbusti bl e gas [err] 0.01 - 0.15
[lit./min.] 3 Bore of Torch propdff 0276928 B1 0.5 (mmj 10
4 D anmeter of Bl owoff 35 - 150 [err] outlet 5
Vel ocity of flow of 200 - 300 [msec.] M xed
gas 15 6 Tenperature of Bl owoffable 2] : 1300 [err]

outlet (to bg confirnuedq) 2 T, ature of Burnin Hh fTanes at a
position4rm? Leng gg“r“ie“?%ﬂ ®Berr] dist %i houtlet 8 -iTine

I n whi ch %Coat{ed,w ulb?:g 0 Enbodi nent 5: desgrybed above,| the
t echmque di scl%sed&T -r%ﬁg& nt sug - 41is eff'ect |?\2§l&$m§_he§)t echni qug for
re- 35 novi tg—thg—iAstater—e—the—ecoatetd—mre—Fhrs—techmique Ttonsi 3ts i n
t hat the burning fil Bows dfruurtheprdpad at or remival &.& dmmdr e bl own agdi nst
t he bondi ng gart—of—tte coated_WTE,_ tnereby to renove the 1 nsulator &at the
part. Th& burlni g lPianetesr efrBIomREHy t he m xed g;su\,hisoh[e nsists of

g
hydrogen gas f or é tl on_and termerature I‘OI"IT rolli ng nit ogeR—aas Ior

| owering the ico f the hydrogen gas The i nsu- | atior
removal torch igbss&éf)&lq}m? gi&hgoté)t he i nsul dt o?0®r BRQ [BAFeRl side of

t he coat gf vm.Le_.t.o_be._j-g-l-nefiw i-h—40—the—tead—ane—the—tmsutaror on The
front end side ef thempenitageof B dvatd ng part{) Lo Rfp | [Fed with the

ext er nal ternn nal jadutlet next step are renoved lat a mg hi s_insul atlor
renmoval torch!is noved to the bonding part (thel ﬁ%rt eres he insul atlor is
to b€ renoved) of the coated wire by the mov i F ddnd the
controllers. The renoval of the insul ator of the coated wire enploying this
t echni que does not danage the netal wire of the coated wire, and can turn
the burning flanmgs round thewhol e area of the bonding partto conpletely
renove 45 the insulator. Therefore, it has the feature that a bondi ng

def ect (i nferi oy C Ofdmgddaltyyeadf rBuxnied to thel remai ni ng of the insulator
can be pfevented.! | Mianes att or posticieny dr pmhave| f ound380t {1kt the fol [ owi ng
probl ens ar e li nvdl v@&icstiant; Iﬁé‘%e‘é‘!ﬂ%e st at ed kbove: As described-befére,
the renoval d tne fr{usul ato j# é°ﬁ ed W re is executed by the

i nsul ator rerfovalj m%{__ vg FSr reroval 0401 ch 0 d5mised. heqr to
t he bonding rarts! o) s wi--e—eot-respondrmg 10 The changes of the
di stances between the exter nal term nal s of the sem conductor chip and the
| eads, at thgpb@imentgeCti ve bonding steps. |In consequence, not only the
construction of the insulator renoval torch, but also that of the bonding
appar at us bec oaPsessiBstEabow) the RIdRiqus akdsted ERBSdMENEC! 1YW effddtiviRg ltiNéchifGuefltstire-
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pOSSIb|e to optimze the state of generation of the electric arcs, the

state of bl asta Rinda6r bBRfngfamiE virdto falskrhiBonBhciss tewte:aRd dbvidd Rtiving  Bemisdnauor cHip
suction ,9f theqaAeoAitRat |e£9t%ﬁe Sondihg b EIEAK))20A4)@n & Major sariste Sharedfand dteastonelsarnt
i nvention is N@3p,1205) fheGiefidd Using 4)Bontié hiavingoa Banping) stagec(d, 1135 rd anpiltetyl (7,107), depdote,
but it is appl(zah) Qilédwithawis @oz)eostedtiyan insaating Binoggn arbani resin (28,102B) and a dis-
cer ami c- encapsdihrgs €lektrodu(ila; aTob) tHeonethdd vanpesinglite Bpapts 1. A net hod for

boidi ng a met al (ahbladngttise chipSt2%i120/) dutbe bendidg staged3,1%3he devi ce having a

sem conduct or ckb) pausiig one end gf tAvirg (20102) teubrpjict throuplethe eaptiary (BN ng site

(12Aa, 120Aa) on(taagmpmawwimergqmwemen%aﬂww?1%&9@3@" tsz'dlefzd M
t he met hod usi néf @7)aod theeleptepde (i 13’%8)‘1%9"”@%!"& I to fh :%g T’gg
(7,107), a spoo ‘@2)2’0'1961’?“‘86?@@ {1k and g seppdel |a| § gleptrpde (g1

A Bl o g
(o, T108); t Lewnﬂwr'etm e oy ﬂtglggereaestslr@arﬁega-"s Sien P S éﬂ-ﬁ%ﬂt

(ﬁZA 120A% 2020t2) %%E (3,113); 20 - (b) causing one end of
the wire to v
an erccl i e,y wﬁﬁg" tt"q@t"tft iy #thtﬁ, it

the capijlary ( A1 YHeR&pilfary (A6,
electrlc potent| tot eother endo the wre 102 coil ed on the spool

(12,101) angl aamewesTer whmtymaalmamtsemhoﬁdmarmmt the:devtoelaav(nﬁ@ ;sériGdbuctep clfipr m
a ball on the @2¢120/R0ith fat ledatoneiboreing Site ) (22R,1204) on & ingjer s@dace thereof and efjleastnnel lepad)
the wire to t hg2mteom); te mttod ukipg pbersler haging & boridiag btagey@i1til.ta eapiiark Ghtlirh g spedl e
using the capifi2arycoid)withaivém (2:108) doatedibyian instiating filmhef an erganiq(resin (28.1478} angerdisd
whi | e vapor ofchtarlgeeleqtlgdaﬂ%ﬁloa)sthﬁm@msl@mmth%FﬁP%?f vapor is produced by the
heat. of the ar c(alpleeiathemhip (124,1204) n the bending Flagrff 113 evacuatl ng nozzI e
(16¢110E) ad]j acéh)rausing eneendef the wire (2,103){p prajae} thiguah Wé"%& (X, eyent
t he vapor from 3$RIenEN9R a"&ﬂ's‘ibf'g?‘ﬂ’t"{%é“‘e %NZ‘L jods '"gt p'f

Bre s g

806!%9 *tS de 32(
zztdgzad‘ﬁci‘?;ﬁatm @{; i i 1%?% s aaﬁfme

a mj or surface nd. el at,e @aﬁ@gaetssgqmsg@.t@@aofgwanatmdcauﬁarpg

a bonder haV|ng( a spool

(12,101), c0|Ied Wb InGuidticg A28, A28 oR e e B aboRht thé indlibtihd MR 1185) with
or gani ¢ Pesin (4 Eﬂc a;titég““ K A A W s

conprising the Sﬂe%ﬁﬁr of i@ wirs! (ﬁﬂizﬂg bé Bshdédth the (e Whilb2dshe Bridl of the wik@R(102) Gro-
stage (3, 113); (RdesoatbsindeapMas; Matherf the wire (2,102) to project through
the capillary ( {vddge-bondifig th@redeterrhindd@ointar the wire(2, 02)t6ihgleady brassing tHelpedeaterminedid
of the wpre (2, boidt)of the @ire2}102) ggdinat thalgd viith¢hecagiiary; ar y 40 and the

el ectrode (10, 110D) clinyacepseintier a first electric potential to the other end
of the wire (2,102) thesteb ¢l isperfirined while wdporef theprganic resid (28, 1928), which|yaporiapiodiced o
t he el ectrode ( bPthe h&D)s evasudterd thioughian Yacusting reezled ) adjangnt s the predetgrmieed paipt ofithe ) -
and then (d) bomre(2gloz)nepwentéhq‘@pqrﬁemmmsmgoewtirethwong?ress| ng the ball

r g?rlo\r/l IS f,] g$ P ﬁ g b O& g\ﬂﬁ% 2 ;3%9'{?8 | nl? é %%%lgl?lﬁ r% El(sgﬁlejé% éomntla is r s1tzlva ﬁelétig to the sec-

I nsul ating filf Wth heat over a predeterntned |l ength at a
predeterm ned point of the wire (2,102) between the one and the other ends
of the wire (2,102) to be bonded to theqpead while the one end of the wire
(2,102) pro- trudes out of the capillary; and then (f) wedge-bonding the
predeterm ned point ofthe wire (2,102) to the |ead by pressing the

pr edet er mi ned 50 point of the wire (2,102) against the lead with the
capillary; characterised In that: the step (e) is performed while vapor of
“the organic resin (28,1028) mhlch vapor |s produced by the heat |s



wire (2,102) to prevent the vapor from condensing on or In t

3. A nmethod according to claim1 or_claim 2 wherein the fi. rgmﬂmm1“||1||ll "I“l
potential is positive relative to t Fe? §7§c,9 Bhd electric potential®. 19

0 276 928 Bl C L M S * 110L which is

f ast ened t d10Liwdich isifastened tappdopmjnsspmar@mrqpet for exemplestecX-Ytahle 13%. Y t abl e 117.

The fluid bl ke fluidblastgozzieJ{9C. tha suciercrinedt0EFIng the elegieic tomi110R eredirectly faptened tortash
110D are dbesingppperatusneqpetbecayse the cayerteRmbgr H ﬂ?paeqq@!m jment|§dsnef igeludedio

cover rrerrber ‘Y'l"d ballbarsing arparatus s opRtEted; %‘WR)’E‘MH H? f°WQdH’t Ehﬁém"t end

bal I - bofidi R ‘at"a't*h 2t"ﬁ't?s*" P‘i*‘&'b %’a°f iy g&%@ herefore

P ' ° fate g ?%"c‘t'ﬂ%
I ﬁé;ﬂ;gf ) aH %mve o cnge % :ﬁg %i@t&;ua dsem nductor %E?Rgt; BFasbl blne
E)Ioagltouom : e gas rom ﬁ{ﬂﬁr"? %ﬁ as‘%2 NnozZz &E% % fﬁ{e sfeate of suctlon of

t he |nsul ator 102B scattered by the gas, and so on. The present invention
is not resijdimied to the resin-encapsul ated sem conductor device, but it is
applicable to the sem conductor technol ogy of a ceram c-encapsul at ed

sem conducHor AfRiho€ for bohding h Hetabwire.to & sémitdatsttor Advich;Aledeldite Kaviigh 8émitdnRtol Chipl
sem conguct or (1dR1202pwith di Rasl 6 boRdikyasite (12A:6120R4) b O inajorGuUitkce thatepf ahdat least one lead
(12A, 120A) W {12D,A20Di);cthes inetherusngrachondpr havirg 2 oddisg $4Y8/4%)13nm capiltany (7;10Z) a Spook

t hereof and af12l1et seiled with 4 wired(2,102) Brat€ddipn insuirtingriintebeh arganicgesin (2%1028) and avisng
a bondi ng st aghargedlecttcdly (10a110R)the mathgd ¢ompdshig)the sepg ofbol (12, 101) coiled with
a wire (2,102) (@rkaciogithsghigfi2A, mmthm?;nmmms HE or anl c reS| n (2B, 102B)

and a d¥s- charl @%ﬁ"@é‘f‘?ﬁﬂé’”{"iﬂ“@ﬂ% projers thrppghhricapl g{ the steps of:
g hrg@h the caplllan(

%%ﬁigégcg(ﬂg)%éﬁg I%:Q "?" h%;"flg'%% tlf'r%the qufr;ﬂghewwe
s1t e

(2,102),.proj eC tEIQbQI a@a%gltt%&%n +? esﬁg ‘ésh"g%mf“%"ﬁr

(10,1108) by aé;; ” “6"“’ Pé'{;m"é’

wire (2,102) c (12 101) and a second electric potenti al
tothe el ectrode (1 i@éﬁﬁ ¥hitA)abor @Fthd ErGanf1esiF 28 1628), Wieh VipbAs prédutly) ;
and then 25  pythe heatoft rbméudaraa is NEculited Broligh atntaeaomandﬁdzﬂe 66,4 POEPYdjRER BT

the balids agai none s Wb 2A09)itd Srevént thivabbi@romanidehsihg Yn brfd the EdpllarqT.@07).5€d i n
that the step (c) is perfornmed while vapor of the organic resin (2B, 102B),

whi ch vapogR. i & methodifockidig a tnetel wirede a edmicanducter devide; Sherdaviceehaving a eamicandictorichip

t hrough an evéehs0Ahwithab least ene bbadingl<liE{124a) 1294)anta rajer syrtacgiherect and at leagfiope leart]
of the wire (¢22:020D)ittep Metharaysing tarhondes hayingra bondindosiage 13113) asapilery (74107)ha spool
capi | | ay (7.8791) cailed Nt'h%‘t"r?daﬂ % F“EPGH’M Pﬁgﬂ#ﬂ%t'ald 0 arganic esiy (Fe12BhArd adisor

devi ce; the d@\?f%é’eﬁ%’?ﬁ' 1?;9 Rijsin WF A 120A) with at |east one
bondi ng site ( of i nd a1t | east one | ead
(12D, 120D); th r‘f@‘ts iioy eent %ﬁf )9 gge (3 éﬁ) "1%
capi | | ary (7, 1 heele% ?b ae(fmzbl jpo eren he rgg gz)
coated By an s mﬁl%réﬁ&brﬁxalrh@tﬁé sle ( o§th one
charge el ectro 101 conprising the s eps 0 PaC ng
the chip (12A, Q&)dl Ehe ite'to R PFesbiny the'bal agaﬁbt)thecb%h@ﬁg'}ﬂe t%ﬂlﬁ tlﬁ'@ﬁjpulﬁf'y
the wire (2, 10431479 pI‘Oj ect through the capt Il lary (7,107); (c) generating

an arc gi schar g réneivieg @8 idsliting fiftn @B.418) britiiide By Ga%ormalhems%m@tmnnaa 112B) with

t hrought he capihkataver ajprbdetermined leag at 41freddtentihddidmt 4f 1He, wirk (2D 02Pbetvaden thel ong ai
first el ectri c tipottenéndabf thowitd(2,10H) e bemddd @fthd 16 wiilé the ond, ehb afthewitel (2,802pprot he
spool and a sedms cat aftercapilapoaretthénal t ot he el ectrode (10, 110D) toform a
bal | on the ond)wesude-béndinhthe predaten(nib@d pbit 9f the arinel2.1 6@ o tHedBad byomebsingthé predetsirmiged: 0
the bormi ng si teintpythpwire £,107) agdiest thaldad witfetheempilleric bondi ng site using the
capillary (7,107); chpgacterisedinthgte) renoving the insulating film (2B, 112B) of
the wire by vapori Herstpp (9l ds Refamed whilegapar phhg grganic 7osim) (28,1 42R), Which vaggrds preduced
predet er mi ned [P¥ihghept.dgevacupledipughaneracyatise ngzee (1F) adigeentip the pedetarprinpd paint gfdhen

t he ontesﬁand t harg{4n107) to prgventihe yaner figm qandepsingpaor ip hehandstnded to t he | ead

whi | e tPhe gn ) I c and
then (1) vedgn e Hocchiify AR 1 it wlobnd it s bfod e '

| ead by pressing the pre eterm ned 50 point ‘of .the wire (2, 102)
against the lead with the capillary; characterised in that: the step (e) is
performed while vapor of the organic remi n (2B, 102B), which vapor is
produced by the heat, is evacuated through an evacuating nozzle (16)

adj acent to the predeterm ned point of the wire (2,102) to prevent the
vapor from condensing on or in the bonder.



55 3. A method accor di ng to claim1 or claim2, wherein the f r
potential is positive relative to the sec- ond el ectr| c potenmmllmllﬂlll”lm,"l |
0 276 928 Bl EP0@re928B1),, g wat hod® adcordi fig *

to any one of the preceding clains, wherein steps (c) and (d) are perforned
whi | e t he o#8.heAmethall astorditpdo anyrope ¢f2helfdétpdingsclairns, weereie stepisdc)and (hare perfpmondrwdiile

el ectric pot enthe etherefd df the wise (2d62) issonnacted tg ageramenrground elactrié potentighsf he bondertsary e
bet ween t he W|tpem(l@imyesmﬁ%m@ﬂ'@@ﬂthswe(51°2Aaﬂ¢é\!°rh95d°accord| ng to claim

wh h I | | d o
e gonot ai br 4B ecéf{v' e R Rtaltrnon B Ul or

accos«dling to a?\f/ °(9 g[e ° B? 33’5 erein the spool (12 101) is
of a netal .g7. Aﬁetn&tdaaﬂd I%Q&ny@hmtﬁe%re%é&hg%&s@fhethhﬁmﬂﬁ&ﬁ@ﬂ'lmgnsGia'i\héfﬁ
wherein the spool (12,10 is of alumnium 8. A method according to any
one of t J’I}e Br exmdhodgMgnmanWasmm ptecedingiclaims(hefe@the spgol (12,191 fscbf al@minidmet hod
according to any one of the preceding clains, wherein the thin insulating

filmis of & p‘b!“?tﬂ?"eﬂ"??&h@ t? %'EYPPP"fi'B pW"'“AI‘f"’ﬁ'BMF’&'Pd?“P"BFZ 0D aYda net al

devi co havi B, AnandaBaiel lshyshe Bl bbosdio Wt ko i Al A poffifhane
site (124a, 120%%? on a maj or surface thereof and at Ieast one | ead '

(12D, 120D) ; 16 aAflappérinas fF bundifgdTastalwird goatdddy amorganicansiatingifily tosih @36trohid dévica) thé or
recei ving the daicphdyvihg AsénitdAductoPhip (12A,120A) Wilh atdealt@nelbanding\site 1242, 12DAA))on @drajoed
by an organi c surfsesltissréofigndiat Ibast ¢nd ibed (1281 20D)iishi¢ dpperatua coyppiging: (12, 101), and a
bongi ng capi | | ana) afwite bdnding stagedhif@)forgeceining the chie(12A.1208)ie end of the wire
(2,102) @0 proj évia bpdingwire (29RR)coatedbyiah engenid inqulating fiyh (2B1928) gelled off @ gpog] (12,101),
di schar ge el ect 1aptiebondiag capiiany (7180 \perangpdsos sapermit oy engof e wire/ (192} iprojeshierma or
for generating éﬂ?eéwdh%f@l’?a & bomBy ough a ap bet ween the one end of the 25
wire (2,102) pr éé'ﬁ‘?hﬁ e pipgt ﬂoi”r?B) 107 nd the eI ectrod
(10, 110D by ap qerﬂg'fe "P'Fi
t he oth end of %ﬁa %'%: e jfpﬁ‘% é)nd
el ectric potent| d
of the wire (2 °'ﬁ°g'°(p° gt & contr rreans (élrébond n 1 9}
to the bondi ng
agai nst phe sit é) ﬁo "g :‘%{i@aﬁ?&ma‘#&q%&%%&g@% %7tm8?(1%1ﬁar act erlésed
in that the appar at H% cldfide Wtha@ﬁ%ph&%f@ﬁer% dn'%&hcﬁ&?iﬁ&ﬁo%zl&&@aﬁé%)acent
adj acent to thenpyekertih & tidlcagilfy ém% fok éVadlafing v&&nftlfe%aﬁh’ﬁﬁng ,1028) proaiseE by f
is

the organic fil me(ﬁﬁ,oﬁgﬂgg,\,dmg,gblced y the heat of the arc charge. 35
11. An apparatus according to claim 10, further conprising: (g)atorch

(15)forg@neﬂhtAmpm!anﬁodamoafnﬁhﬂmpnsjlgf| | m (2B, 102B) overa
predet er ni ned | éagtarphitSiforgensiatingheat tosmoyedheinsulatingfijy(2641928) qver apgrytenminedispgih
t he .one and t he ata Rfedetopmippd peint of thawipg (2,402) betwepntheope gnd thaofgeanawnef teavirg (2. 10R)do
capfllary; (h) (l;)g%:quﬁe“de%at MP'F'?\'g fg\'OZZ|a6tln %aporjfor gﬁﬁg&b& vap rucedby
insulating film
removal 8f the I%f 'ET" g Jithey! "gaﬂ'mt( "géhé’g @F"H‘?t?fg'ﬂ‘ef) ‘?"H BP Wrthe
wire (2,102) tof P"‘f"?’b 36’88'?1'% RE°6H or in the bonder. 12.
An appar at Ug, fﬂ{apla&&ds fwbaaa.na%& ﬁLIaIVerE eoam% &hlorghicARkulafirg@ith fo dndfRkttoRlc ke the M
to an el ectr ondeics!ving 8 sentitdRdudBNenp 1A %n@amaaoﬁemm%(ﬁm 208dha H2RA)
with at Jeast ﬁﬂecebmﬂﬁaﬁb&semél&&\@zzﬁz )sai@ BpparalB jcéhipridiRg: surface
t hereof and at g asire bonding ft6yd (3, 103 oriredeving tha@hipl(12RM20ARt US conprising: (a) a
Wi re bondi ng st @ge bériing BBe (2{102) comaiiy\an ngartidissulating(Filrh (2BADZE]} 0diled off H3podl (120104), Ng
wire (2,102) coatdabdogingeapitaryi10T) arranged sotastropefmit ane RIS the ¥iB) (20 02) koquojetfran a
spool (12,101), lewectipdhemesfitifongh sdpel | ary (7, 107) arranged so as to permt
one end &f the \(ﬁ)Pdis(l@:gielet)tmﬂ@(%f@vaeﬂhm | ower tip thereof through its
bore; 50 () & arg vaithgegnneraies foece@ereﬁnseeagﬂﬁchme uetmﬂebetweenéh gend@ﬂ)\e an
- arc vol tage gen®{Zd02)ipniecting rﬁ'@!?‘&!‘ﬂﬁ Riffar °7dIF‘§’dFm7' 8 'e‘PSQQRfaeen
the one end of 1“1‘?@"'%“?%' @19 r°59 "é’tﬂ??fﬂ@‘”ﬂ"ﬁ(zd goilegent ‘H E“F’afmd

and the el ect ro °°f'%?ﬂ"°é ® wigp (24102

(2,102) sia the ﬂ%; f°' ?ﬁ‘"ﬂﬁ?@"’éﬁéﬂ?%&@'%‘is
~and a second el &BEH {fft? i °§°‘ﬁ5 ‘g com"s reby to forma ball at

th d of ;
e e e R e e, i

pressing the ball agai nst the site vmthzahe | ower tip of the capillary
(7,107); characterised in that the apparatus further conprises: (f) a torch
(15) for generating heat to renove the insulating film (2B, 102B) over a
predet erm ned | ength
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predeterm ned point of the wire (2,102 bet vveen the one and t I II" “ﬂmlllullll
of the wire (2,102) to be wedge- bondRPH capl | ary, | e * hé onre &nds *

of the wire (2,102) protrudes out of the Iovver tip of the caplllary
(7,107); (g) an steamdeérmingd pobd ofithe wird (2 10R)betwesrstbe orteiandthe othey endsfof théneire (2,102) to
i nsul ating fil m KeXdddedibBjediby the capiidrytwhile the ofe end of the wirel{Zt02 iretiudes duis the towenti|
of the insul ati neftheicapilaXB1aM2B) atthe predetern ned pointofthe wireto
prevent the vapod®@ #W%ﬁ"é@ﬂd@#@l(@%ﬁ'@aﬂﬂwﬂt’%@ thelaeniating tiimd28, 102B)-predyprd by the
means forfwedge- b'l?ﬁﬁ*‘ Eﬂ'&'@l"ﬁﬁ"ﬁéﬂ‘( 19@)*\5!“99'1%%"?‘“&9"(@ P@‘E?‘”'Ee@ Rrgyant

| eadBy press- Itﬁ?ﬁq@ EWEZ_‘H@EI*" B?'WP'" ?éac?t?ytpress-e
lzﬁ?rgn\l/omotngenhglﬁ '%T"H?ﬁ Fof e )e@PTgEﬁ”hB 3 ‘f‘" eh‘?p' "H T)nen
Hal bl ei t gr chi p (12A 120A) mt m ndestens ei nem Bondort (12Aa, 120Aa) auf

el ner sei nerp, pz%%tspihghen und m ndestens eine 15 Zul ei tung (12D,
120D) aufwei's es Verfahren eine Bondeinrichtung mt einem Bondtisch

(3, 113), eieyiaiiehk rZiA ji:%{ eta(f‘drdit&aﬁ&lﬂ-lﬁbléml?sau&%lnt dhd eirfeh A5 terchip Egﬁz%
aulgew ckel t en 41553k minde izﬁ'ﬁﬁﬂ)hﬁgmersbnﬁérhhép&’ﬂﬁéﬁbﬁ uhd Hifdbste
Harz (2Bgs 1025)2ul9iﬁ1ﬁ§ bB| Q@i abifbist; e@Vd?ﬁhrElml SHHR SRkt ing Gt efndi Borgdllsc.g@ 113),
verwen- det ungingR&pil el(ga Colna®piie HR.L10BUHitemlaifgévwiokeldR OFHIY2,02)Edbr b bifdin lso-
(12A, 120A) auiierfliauBorgsHiscivent Har(28, 182B) beddhichtet ist, und(elnd Eftaudelekitstie (103 0mivarwemde
des Drahts (2, détQing ddsitmigendk Sehif@pufweist € (7, 107) Obersteht; (c) Erzeugen
el ne¥ Probenent | @PAnaginenvdes Chips (12 1208) avédentButidtische(@, 1MD8)aht s (2 102), das Qber
die Ka- pillare (p)Bewken)daCleipiEndesdes Prahts (2, deg) llier dik Kandides (T, 107) dliekdédt dur ch
Anl egen ei nes er(axEsreugdneiner Rrohwhentiadung zwisshanidain sinemEnde des Pnaléar (2 182) ckias dhes die K4
die Spule (12, 1 Oetflarec(dif 198\fberrteht und denEigkirade (19, 110D) dupgh Anlegen einiey qretpn elgldrigchen Po-
el ektrischen PotieftielsandasandecsEndedesauf dip Seul (12, 101) aufgepvickejten Qrahte(2,302)&ind eines avaire n
Ende des Drahts fppsleidrischen Potentials gnqie Elgkimde1P-J43P). "mﬂﬂ*e&as!ﬁham ginengide dasdrahtsde
Drahts af® den Bo HruszubiidenundgalR clen der Ku en den Bondort unter.

£ AFEIB i Bude Goge cen B

Ver - wendung der kgp?'}df’ °§ s‘a"d'a'a ndrt el %F&EP peort 4ater, Ve
(c) ausgefl hrt des or gani schen Harzes (2B, 102B), der

durch die 30 d“"c “a r i
o 16 e
107) kondensi ert“-fh Hné{'g‘ g‘f]ﬂ%“&m An en el nes I\/gt{agf’{}g eﬁkﬁ"" ’

Hal bl ei t er - Bauel enent das ei nen Hal bl e| terchl p (12A, 35 120A) m t

m ndestens & nyafaBmdmAnbérmBMes WUeBikpehtsan éin BalbleitesBaualementidaysinioh Halthitarchip(12A,

m ndest esss ei N@20A)mimindestpn$ didH) Boh@di{) 2Aa,1204R) adf pinevsbindn Bauptfifictien ondomindesters eine

Bonde| nr i cht undgulefung SPPARIIB eufweistswdicheLYerfalirer) eineciondeinkichbung Imitreines Bondti&i Y3, 18).ne
le (12, 101pinerKapilleter{d 1%, singSpile (8] 198mpitBinginaufggwickeldp Prahtie,r1A2); depmit einant lser-

| | filmaus ofigstimayeereant a{ 2B, 1925) brschichiet int, undeise Ent deeleldrnde (10,140D) verwen-

Ent | adeel ektrod%‘“(“l@smlgfwés fe Al 9' t und das fol gende Schrite aufwel st

m Bondt i sch 3

40 ngtise ( a
gts 1
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site de |iaison (12Aa, 120Aa) sur une surface principals de |a

m cropl aguette, et au noins un conducteur FlZD 120D); ledit a*““mml““l““mmm
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