; cde3ekh<"" 6@@E, 1 s ~u~ ~u~_ Method and Apparatus for Munting

Sem conduct or Chi ps The invention concerns a method for mountingl9 JUN 2l
sem conductor chips of the type named in the preanble of claiml and an
apparatus suitable for carrying out the nmethod in accordance with the

preanbl e of claim5. Soldering nethods of this kind ar \ m\mm“\ however “
not exclusively - used for the nounting of sem conductm m\mmm
metallic carrier, a so-called |eadframa. Above all, power ,sgghconductors

are bonde%gug,dt,mpAwp,g;sq@twou(@&rggp,lmloydugtgp@ﬁgs) as arule with soft solder in
order to guarantee effective dissipation of the heat |oss created in

oper at i on oY ink oS Bt &MHHARAAITorGduRti Y e AR GG ct&H chiph Bf tFOly Pk ane® NBLrtaAibie T 0
An apparatus for the application of [iquid solder to a substrate and for

the subseGle" MIAAT PARGWE SuaRe i EBmEBOLORe A BATE™ e ' fGiPeraSbIF br
portion islakmewn fromthe European patent application EP 752 294. Under the
nanme of "D e Bonder 2007 SSI" the appl icant offers an apparat us of this

ki nd wher eby the semi con pct or ch| v ortlon on
he sufer Save iy REdn S W RE BF sBBAB thuRis ST RIERY  IGAR e R o
process, tshﬁcdﬂﬂﬁnﬂchehnds bisa hawlbe @drics,a sf)-aﬁlleti ﬂtﬂﬂfran@nAbwpajd;tpOWrtshmbMuamk ﬁier 15
portion, egfo tﬁ)&{)%gstrgo rgc;rrrtll the earsna(r:uew ﬁl’ lﬁerl orldesrt(()jeua aet%:[: gfgecave

t he bondhea i Y, v A MRS R CKNEss of PREC Eet conductor
chi p, whi dbsipatioh ofth¢ heatlosureatet ; appratian b41®hewﬁmandiumarrqha)thymnﬂqﬁtktela@dehel ght of
the surfage of.the substrate can be overcome without problem The Iiquid
soft sol der has a very | ow viscosity and, on inpact of the sem conductor
chi p, behaves like water, ie, it flows easily and al nost instantly from
under néat Mnahearasesrfprctbmapatication hiapd agider s whargte20d Baths subsearene mewing efrduct or

chip. ExamlfaddiQis thptonto%emqglla m&%%sﬁmavmﬁem@ h@»&geak Palnt hﬁbhgé?:bﬁlgl) 5 a
gap remai ns between the sem conductor chip and t trate isin

fact fill @& kindss thegpaer! i Bander 200 T ‘é%%Ppb?a"(/\ﬂ’ffe&?"@ﬁil’aya“éfr?éEi‘r‘ﬂ'%"dt“d‘eseéweraI
m cromet r @g. sem&ﬂuét&%hm@]ﬂb‘t@@gvemv@@de@\ﬁ@ﬁﬁon b8 &dubdiratt By dfeB8 P& plocddf kol

sol der flows back into the ¢ bet ween t he sem conductor chjip and the
subst r at e 2 Wreri@rsy - thid “@1&5‘0%5 Hig&prithpaday leweradiso fenthaty niiRRasEwith e saldse sol der
| ayer |RoVBY@bn, i gPipR ROInE Me SETiIEANTIoR Ohifl B\t Adcted RSafs @t DOR@Bad Mahis way,

sem conductor chip is noved back and forth parallel to the surface of the
subst at e. VOfafigis in thp dickpesg el theismicoptyetor thipa Bk RPFAIBAMOERdO WRiRi48 BMetiét or chi p
but sett! QfiatibnsReAEReiR ¥ the Qurfalbeor AR TSLRE LR ILR by dnR withBlt probRAMI ts 1 n very
thin sol der | ayers In event that the solder flows back onI y partl ally or
on one si S uItS|n sol der layers with e fl oy ng
ok of 1 B WismiR S i P HaeroIY B o1 wBtebehnd SEehdrocsiti rtpisnl ke

t hi ckness watef 1&,m|ﬂregeéheﬂl>tamdbm@et5ns|tﬂna¢&orunmmeﬁt@meedmccaﬂudme:h@asd peays hi gher
demand are Qo ver. n(gvvtoFl % on tt e %{) cfogneg op; Lmt or m

t hi ckri®ss *8fd% HEsTueaditor sy Examnaiops i '61‘% So"Fe S BPESPO YN N8O P he
emr a sugdfpae@aind betvhaén mbisqmnccmdtm}tdrelhlﬁhqd thmslnbshﬁfer»ém;h iNinddet Pllrdiwith solfertbhiethe

ol der e SORRESL M o SuBTHER Bl hETbDHE DhP e e HALSly R gye the
sem condubttgsmait bi tpe @hldr fldves teckistotixtgap beTh@nltht\,senlcor@inctms:hwhad tebwsiraed in
claim 1. EH&Eb qé} Slsealga%Rn% ed Qhetncke ess o\flﬁlgtsolggl] gﬁ'l% ver E‘S%EB (I:CIPE) cgl%ﬁendent
claims. The o4 i nCaccordance W ih t i nventi on &“To I 'ng of
sem céﬁduéqvmtlom§Wgswl®n the sguibedpdtrehlp lt’ﬂa«wefh back ascbﬂOtibparfibt @ltmurf@e Of the
character QL%Q%@bbftEHE %%olgér dB%%otf fﬂJvJ t%\ﬁ elstr'lee&%co@}uclp f 91?;?6]&5 % Erh%a(ﬁllllgétt(g ate
on a support; g sem conductor chip by nmeans o

spring rmtbms@mcqn\ﬁucéprb indHésaesultein ver e saldsr afers. Wee@@ﬁil%&?ﬂél@éqr(ﬂpw%:lwﬁbo'dm o)
the subst maﬁly\e/p&r&fax,d%hﬁs qun@m]esrom@@t;;a@ ith |£lg@m§em ﬁao,%sgc%fmmo@der shd

defl ected towards the bondhead he sem conductor chip by a
predet er mhﬁ&gm@nogtoéﬁwler layer of sufficient thlckness and homogeneity takes place uncontrolled.

30 Increasingly higher demands are however now placed on the soldered connection: uniform thickness of
the solder layer. distisbution of the solder layer over the entire surface of the chip, completely bubble-

free, igh purity of the soldered connection.

The object of the invention is to further improve the quahity of the soldered connection between the

AU
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e) Rel easing the sem conductor chip; f) Mving the bondhead away. Wth step
c, first of all the sem conductor chip inpacts on the liquid soIder]thp Y.
the solder portion is 15 at first pressed flat as the result of t he i npact <t--
and then a large part of the solder is pressed out of the gap between the
sem conductor chip and the substrate. The solder collects in beads to the
side of the sem conductor chip. A gap fil2led with sol der renmai ns between

t he sem conductor chip and the substrate the thickness of which anbunts to
only a fewericondb®t dgsandiheRizahty only around 5 micronetres. The aimis
that with this step c, the entire back of the sem conductor chip including
t he corner

O e U it 5B e LG R BN oy ana
whet her th&pMﬂ&ﬁbhgmof the entire back of the sem conductor chip takes

pl ace is not only dependent on the inpact speed of the seniconductor chip
and the degr f strate
but. al 50 crpearha rPRERES LBMhPhnydliS: RPRE bl W\ PURMAL R oh YERRE. (0
of the55eﬁw&madaﬁ*mpmbhwpdandwvhébaneawoﬁmtﬁﬁosmbsmmmte to be wetted, the
form and q?q#&$mmghwgmgu§ggpggl &tc. 25 Wth step d, the sem conductor chip
IS now, un rior art, brou %t to a predeternlned hei ght above the

subst r at e Rirféraspingwhetsamicengicterphiprbymeeyts of heringed sppeg mevnted eby bandheddr | ows back
into the. id)alaasii BB RERHESIL AR GIAIURLY Rl Botd: gtkgeméubstrat e.
The fl ow ng back of the sol der takes place under "controll conditions, in
particul ar ueeispndutier chipris fedlesteiowirds thobendierdict of the seni conductor chip
gui ded; by & hﬁftlgé lh@@&ﬁlconh&t&rbhlﬁ by\@ifreéierterﬁlﬁle@@lnérﬁyed that the gap is --

rel ativel y honogenously f sol der up to 30 the corners of the
senlcondud@d?*@ﬁmﬁhqﬁﬁ“%E@thﬂ"Ws meanwhi | e concl uded, ie, the sol der has
formed mem sgiseshantaftasaddyer ef ore achi eved a stable state The nechani ca
connection between the sem conductor chip and the "ripper can now be

rel eased and the bondhead can be noved away w t hout the position and/or

tilt of theiusael & aRdskliAe s6hicthdd@bBipapRIs@M the lighid Solddr whifebythiesokdet pordich is
possi bl e t hat bubblfglél so-cal |l ed voids, are contal d @%thin t he sol der. By

means Bf &' EBHRTPSTY Tgasipe e Oéﬁw{“ﬂ?ﬁ‘\ﬁé?rﬁ‘ﬁ?alﬂfgetpﬁéo Ha BEEs6 CURT e &Pt er
step d, i tbeG@bn fht seiREAGKAL Yhip endadHubied. THaabldf QISR litbchdtg e bidbbi es br eak
up into seve

r smal | bubbles and that the bubbles mgrate towards the edge
of the s erf‘F'BtSﬁ'H*ﬂ&tf’rocﬂ“Pc?ngbp b&f?ér dpye! ‘EEB%TP%%%{FVF?'\}I‘%‘“&P%{ VAT SRy g diesaspear .
The r eductthéexhickiessef @Mich Qipin@Lte ofly & FewThit@k@ds, t?ﬁxcd]lbenlbubbxthSmchdMeﬁ*& Thesel f
is a characterjistic of quality, also has the eff he position of
e som combaAEDIE I s iedBu Gty ufon gt R Bl g
from the gyithpplder,and ehat tl1¢mr®w@d1etsiak hmﬁ)ﬁﬁlly nh@sablovealbfoln e sf theedeméonfuctbhe

thi nnest pﬁlr tHc())vT/ ar;[dhw e ert Y the Qhir bzg? Fthgpc!nilc(?)n mxchrr"c}%leESS of 1stnhteon?0| der
| ayer. as larger % %@s exI's ere’s e danger - that “f'he
sem condu @ltspnndemhorpthe; m:la@ speed af thyseaivdndangschifpand mealegbmﬁp@dllqj@mlof |ts)hmck with

rel ation ttl? nﬁce%y {h]:: g)%gtra?%bug leq ) "{)913&;[ Faators suc% or Qxa%r %qH? ﬂéai\ﬁr{eg f t}%cf)h \fl ng

t he reqU|re ayer I's Bt U e bond ead is
adj ust ed die Stelhabnd.utter apded Heateh omﬂhe sdb&tra@fetmbc oritdcthoforms hidnuplgy péthaddldst, etco
the surface of the substrate.

25 With step d, the semiconductor chip is now, unlike prior art, brought to a predetermined height above the
substrate under mechanical control of the gripper whereby solder flows back into the increasing gap
between the semiconductor chip and the substrate. The flowing back of the solder takes place under
controlled conditions, in particular under the controlled suction effect of the semiconductor chip guided
by the gripper. In this way it is achieved that the gap is relatively homogenously filled with solder up to

30 the corners of the semiconductor chip The wetting is meanwhile concluded, ie, the solder has formed
meniscuses and has therefore achieved a stable state The mechanical connection between the
semiconductor chip and the gripper can now be released and the bondhead can be moved away without

the position and/or tilt of the semiconductor chip being altered



In the foll ow ng, enbodinents of the invention are explained in nore detail
based on the drawing. It is shownin: Fig. 1 A- 1 Ca first enbodﬂn&nJ phor
an apparatus suitable for carrying out the nethod in accordance with the <u
invention in various stages of the method, 15 Fig. 2 a sem conductor chip
with a soldered seamrunning round it, Fig. 3 a diagram Fig. 4 a second
enbodi nent of an apparatus suitable for garrying out the nethod in
accordance with the invention, Fig. 5A B nounted sem conductor chips, and

20 Fig. 63s E&QQI@%E’E@%@% cdﬁwt&&saré &nﬁa‘i’heh Q.t&h@)@’s@ldér' ByheANDOAARINd B an
apparatus suitable for carrying out this nethod in various stages of the

net hod. THed dhineQypiaet plope ifrmwﬁmtltst%@ mstehttend: rtsarr i§eesessHy Berchipvediibat pessiBleence

|, the solgeroubbibdbreak@pshid Reerahian stésbesmdtttt?he bdtBRs B ﬁéewfres i@ Jpardhead
4 nmovable in vertical z direction q%él pper for the sem conduct or

chip 1. Thenigedpgierchip wherebybybplgs %urﬁwecsﬁset PRS B iffersrcionsyf CYRBSABPIBE t wo

pr et ensi ORRHinGkiAWS SR bLEHES, @.@ndercea cﬁdﬂﬁte@gﬁr&q%tﬂﬁgd 16 thedriédt A thdigoshigst | Ng
position presented in Figure vertical direction in relation to the

bondhead 2 'é@éﬁ"ﬁ“s‘t"d‘&“’ffﬁli“eé'teé&‘éfrst's‘é%l‘gb(y’rt“Hé‘t%i‘r‘é‘tﬁf‘ﬁ"b‘f"?'ﬂ%g@o'@t CBHRPG IS JPREPVed has
a dlrl 'l h@it@mﬂhex‘éﬁrézﬂﬂéheiﬁ?inlei)em}aﬂﬁﬁxdidﬁirﬁéftﬁemoﬂer]laﬁa&abﬂ)r@ﬁﬂ dnbm.mh R&f 1 |
appl ying vacuumto the dri e 7 Two.c 8 mpvabl e in horizonta
di recti on YT IYENSS P8 & lggerdrpRles cxiteth afrrsartrg%gg%ﬂtatth%seﬁw gl ehip simidoeta
j aws 8 cahid &ldanintBRntgd | pq@meﬁ inrela@ontihiae sirface @lie@petrate. t hen fol | ows t he
novenent of the bondhead 4 The substrate 3 is located on a support 9 of the
SEP?r? gsé%rﬁreprg ursjtgf(irgc\:?\}é?v thheere %Prgd’irur ace 00? ef Hgéresoofa%urs gﬁzﬁme%\(%d?t |ngs G
gri pper 5adjsstédroitliasthe emtemaagh pixbeé stermmnduntor glipis ponlld © thehvorfine rmdtheadstﬁate The

cl anp 19 JU1 2;? ~~ 4 jaws 8 do not clanp the gripper 5. Fig. 113
shows t he 1 f ! ove the
support QIrﬁﬁﬁgO]]g‘?ﬁ%p@rbB@&erﬁ;ﬁqﬁmye%m%ageo&ggag'?é;ﬂé}heolréde?] E)lvl\)/ags% g‘bh b dhead 4.
The distance D varies as a result of the thickness variati ons of substrate
3 and sentidoigueiorFigHidp lp a fipgh embpgirgsit of |ap appgrapys eable faricaradnesyt e aethpdhia

di stance 5 D on average anDyflofiahd with enkletiod .mnomrh@eqﬂmttemmdmen
| owering the bondhead 4, the sem conductor chip firstly cones to rest on

the sdfder 2 and wrlt‘ﬁzfurthérse"l“ﬁ"\’ﬁér"i“ﬁ(jh'at"""t‘Héo'%?tjcfﬁfé‘éd‘"ﬁ‘"% BUehi final

height Ho the grippag 35 is dafibasted towards the bondhead 4. Wth this
process, the greater part of the sol der 2 flows out . of gap between the
sem conduct or chi p H&4nd t ha seapkimbatimen of prprpypippuitebly B’é‘ﬁd@o&ttthet'ﬁ"é G de
of the sem conductor Chl p 1ma%c(gadacd‘wlltr{m@|mwntl&, sol der remai ns between the

t 0 sem conduct or cgrg gnd t he Sy bstrate %‘ t he .t hi ckness of which anounts
typically to only afd®5 ﬂ]OH“teA?ﬂ“é?P" fer dyididad 4 has reached the hei ght
Ho andot he sol der Xigas coI beabetldiigeant.ne si de of the sem conductor chip 1,
the clanp jaws 8 are noved together so that they clanp the gripper 5
securely to the bondhead 4 in the deflected condition. Wth step d the
bondhead #igiuss r/a'tosleﬁshby aairspe:eldﬁtmmr'bfraeebpdiams arnekde Ky caiylirg onhthslmethoeé incl anped
a“ pgleg 5@@% Habes S eemés?llnot% atelosgnr.]féo %?r cgf % %%&P{@' S&h dﬁ dﬁﬁe rﬁtser %eslt gace
rai sed tOS(IIdwe“/hEl'Zgrhttthct-blbsltratd with®. Thrappdrattis ltalsrebcgﬂpeabétmmdﬂw inhetisad milceticuct or
chip an .OX 1At desired
[ ayer1 hi Siohegube Sl St Bu BROERE FiRb sk 13 bl duii W bR ol 1
t he r angemefns g0twogretensioned draw springs 6 and can therefore be deflected from the restmg posmon

presented in Figure [ A in vertical z direction in relation to the bondhead 4 against a force exerted by the

draw springs 6. The gripper 5 has a drill hole 7, so that the semiconductor chip | can be held by means

of applying vacuum to the drill hole 7 Two clamp jaws 8 movable in horizontal direction by means of a
30 drive are arranged on the bondhead 4. The clamp jaws 8 can clamp the gripper 5 so that the gripper 5

then follows the movement of the bondhead 4. The substrate 3 is located on a support 9 of the apparatus.

Fig. 1A shows the apparatus before step ¢ The draw springs 6 pull the gripper 5 towards a stop surface

of the bondhead 4, 1e, the gripper 5 ts 10 1ts resting position in relation to the bondhead 4. The clamp



100 um Wth this process, the solder 2 flows back into the gap. The
sem conductor chip 1 securely held 20 by the gripper 5 is |located iq $. .
wel | -defined position. As soon as the flow ng back of the solder 2 i'n 0”“%@933
gap is conpleted or at |least is alnost conpleted, in step e, firstly the
vacuum wi t h whi ch the sem conductor chip 1 is held by the gripper 5is
switched off and as soon as the sem conductor chip 1 is no |longer or only
very |l oosely held by the gripper 5 the bondhead 4 is noved away whereby
the grippghwog §PRIERSP Ink$Eher §.r oM the sem conductor chip i and the nmounting
of the next sem conductor chipis 25 _initiated. It has now been proved,
that the tilt of the placed sem conductor chip 1 can be significantly
i nproved wHer B shgvsdhe papugpiter e A hebpaghesd 4 i atheight Hophare the syprastd: s 8EPRSF
Sﬁver ?Ih ti ygta%ﬂeeafwltsﬂ&stmd Dawfwdsftna{aﬁmed &.qia@aigta.tc? D&ahﬁ_az a ilsismeatnitleﬁﬁnck.ie@,

en e width o e p betwee e semni conduct or ip.1l an e,
Subst r at e VAN ofplsirad 2 P EEUOPBIIOT HHP bt B bk iR %‘erglf"eﬁaﬁ?tdhemm
downwarsd nDyeiRARSamduntsiCardthd DRk eatlsequaang whbelogtiingpsbohdnéddH) tHehi S

"punping” it.is, achieve hat. on the one hand, .the solder 2 _flows alaon
he Bagas ipHEEaR il RoFs BRrsht haThpeh: o drUeCsp ues hedmbeu A0 s
around t hehsil rightl Hg the prigper Pis deflestee toviagls the porfdhead deWirh béx prévasidthe praytertpal bl es

whi ch may i st,.are. di mni.shed and transported t he, ed 0 h .

ser conduct S RARE ARGl BEeh Sfeeh 1B RERRPeRR Br L SR FERBRled M spllsrisin ¢ co
Z 9 JUG arbeadstat the sidgloful s fcondictst ahipolu Bl gop filddd witheold@lreharinsdeiwaeri the gap whi ch
mani fests itself in,less tilt d,t,her.ef ore.an ,associ at e i gher val ue of
The. t hlthneStepeo R b Lsistsfs o WRhS oSS BPahar o RuE a0 ik Snt he
bondhead 4 can take place with the drive which drives the bondhead 4 in
verti cal dAftegdieibomiheddavieyenched the heighadls ehdaimckodlenihiva ralected/tethgrside of the he

bondhead i rabl t C ri i

whi ch act SRR ReBhENE! £ et RRE N s ARG o TERRR, & Ao SRR sEectleBy
eccentri c thid odleres pehd dededtsd donditenVith etdp d the boralhépd ddhreiael! by, a pirddeesningdcessar y
t hat the ' I.5C. I ELU | act .
This 1o acpiaved i P boRaREaERbe Sof REALEERT IO AR BRI
cont acts widistanehldi. eccentric di sc on noving to the bond position and
ultimately presses against it with a slight initial tension in the bond

posi tion. Hif ERhSwsWYsituRDF biidr 3kp ONBe ObndhQd b g RANAREAT ufd heidnd 1,0 11,86 Fr 3 ar e
at the sane tine effectlvekﬁtprevented. Fig. shows the course o
F [8)

\ y 3. ] f the
z- hei ght dhe g2pEetyestitaoriiiserdyetondhin! and thesusiefe P isteproxmatelyie lapsaeithe Soelly
(unbr oken dediRg)ayeamvigiessRe ths YHRO LI THY 1der tickataSlids fpically WithiBht randdsF 20@ndhead 4
is firstly lowered as far as the predeterm ned hei ght  Ho which it reaches

at the poi'fAP HmnWith Hes Rrocesinp enlder £ Hewghaelh iy thesapsThy ssmigrndugiorehid serarebys!d
bondhead 4ywhigiPpdr s iledti ibedlelpdfin@MREilibRUE koon 28@E A6®ing Bick of @é sdkk Dintd he
time to, the 15 sem conductor chip | already .inpacts on the sol der 2.

Af t er war d$2P Fﬁ%’“lﬂﬁ%ﬂé‘é{ﬂa%'SPB‘%%S%“’f"BWGQ’ ‘b?‘%‘bl’étﬁésf'?ﬁhfié%”b'@ﬁ‘i‘%dv"&g %ime Trz up
toI SOi nt Lﬁnk%ﬂ&ct&rﬁhipmﬁ iad]kgb)tthegrﬁ)@éﬂ ngsvﬂfch&di dmr?zras?soo.aaslt@e(rj@micpacruttﬁoéhiﬁ hie g
sol der 2 ich is | ocat [ e gap. between the sem conductor chip | an
the subst M8{®e% o P'H%ée%ﬁ’f’seﬁavf ekdn’éf t%a%’*’&‘i’ié%%‘l’ﬁ“@‘tﬁf‘% éstm“nvﬁgawé‘ffd” crgley ‘l“‘g%' tpper
sen condudGtiedsers sddf flom thB b&nig@h@es Ship € BRT tBd nyuntidk &3hdHeRGemjceidsttbdchipiie, t he
sem conduct.or chip 1 firstly comes to rest on the hot solder 2, warns up
and tHén- $PHRE" qui ckl'y 20 because suddenly al nost all the sol der 2 flows
out of the gap. Only -aew i s the sem conductor chip 1 in a reproducible
posi ti on [tgegeiwbdempepeandienke tdf oftiizelaaed gmirahduftor ¢inipoff cap hesigoficetly igprovedrel y
only a fe 1 . S j idd has
becn 1 eachad T Rachy n ol LAEBIIE Rt forde o BicBPRReAR A A RO ol
poi nt i n sibyeate Dingritrettivn, iboridhdadidh pighe gap daredpythe samicdidyetanadée Hind tRur i ng
the subseqigbi PRAGAM iPh cdufiFedlithner bP e ROBANGAR ihd sy ARES BBk SFaNe
upwar ds and downwar ds wnereby 25 the anplitude A of the up and down
nmovensht eordhed dgand e gypiccalWh this "mmounditisiehighed than eetheene Ihé tferselderéncy  of
the up anﬁo@@%gﬁﬁ’e"&l@&@fth@@@M&tnﬁucttéth lﬁqlalu}/a 5091])%% st'ﬁ'lerte@se%rag.a |Fgrms %t’ﬂ]dhpé’\ever
amount to up to 500 or 800 Hz. The nunber of up and down novenments anounts
to only ZS‘T”BCOSdWQWﬂiI Iﬁ@e big- Hhien e gagéqu@(y ar@/rbughj?pevh]_ch@aygtclslmrtgqﬁgalm|shed and

T requenci €r§nsp(lr{ed 'tosth@-écﬁfog 0PRSS fRlofaeRr Efﬁ;ﬁp(}\%o&éﬂﬂl%r amptdhyge c_@mbm:tte,he,%nbble-free

i ncreasi ng nunber of up and down novenents. After conclusion of the up and
down novenents of the 30 bondhead 4, the vacuumis released at point in
tinme to and finally, at point in tine t5, the bondhead 4 is noved away.
Wth this enbodi ment, steps ¢ and d therefore take place as follows: c)
Lowering of the bondhead 4 to a predeterm ned hei ght above the support 9,
whereby the height is predeterm ned so that the grippes 5 holding the

. o o o L= v o NN NSS o~ 1 N 1



5 vacuum at point in tine t4 a predeterm ned period of tinme T45 is waited
and the bondhead 4 is only noved away afterwards. The period of tinme T45
nmust be measured so that the bondhead 4 | oosens itself fromthe 19 JUN 2773
sem conductor chip 1 wi thout problem when noving away. On the other hand, a
sensor can be foreseen which nmeasures the strength of the vacuum and the
novi ng away of the bondhead 4 takes place at point in tinme is as soon as

the vacuum falls bel ow a predeterm ned value. 10 ""' An advant ageous

sol ution whi GlroRrR@RkiEsioh BEmE @&Jerﬁmug,,apmlcﬂf ahifBisVRGHH s Bd1t Il hekdrfte 8 t he
gripper 5 conprises the provision of drill hole 10 (Fig. 1 Cy above the

tip of théssg?'i'tﬁfb*@shesvwOéﬂ%*r'@%rw'éO%Ehwﬂﬂem | ed | eak. The | eak shoul d be
smal | enough so that, on applying vacuum the gripper 5 can grasp and
transport Thh ep\mnaqadmdr@mofemem ol thaBendhedgeaefadigive Siith iR atkivd Weicttdrived théiol e

7 at the of the qri er5|5| diately, ie within a m || iseconds,
(T s et roRgha 4in Fertioh BRESo Yok T AP A1 Mo b DU MR T e ot - o
to the 5vacpwﬂmb$>oubung,at zibSutibElﬁw%ﬁnfslrthreéicenirtc diss white Bctpm&ﬁll}bdrﬁhé ndleheaseoidbie
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cl osed. Omidrawees abgvd hesubgamedte a6l sebn duthispgsitidnehas xen telehed, the gripper 5 is securely
clamped by the clamp jaws 8 at point in time t, and the bondhead 4 is raised by the distance H,. During
the subsequent period of time Tjy, the bondhead 4 is optionally moved upwards and downwards whereby
25  the amplitude A of the up and down movement corresponds typically to around the distance H,. The
frequency of the up and down movement amounts typically to 50 Hz to 250 Hz, can however amount to
up to 500 or 800 Hz. The number of up and down movements amounts to only 2 to 5 depending on the
frequency or some 10s at higher frequencies. It is also possible to reduce the amplitude A with an
increasing number of up and down movements. After conclusion of the up and down movements of the
30 bondhead 4, the vacuum is released at point in time t; and finally, at point in time ts, the bondhead 4 is

moved away.

With this embodiment, steps ¢ and d therefore take place as follows:
c) Lowering of the bondhead 4 to a predetermined height above the support 9, whereby the height is

predetermined so that the gripper 5 holding the semiconductor chip | is deflected towards the



5 switch opens as soon as the gripper Sis deflected towards the bondhead
4. Wth suitable electronic neans, when raising the bondhead 4 during step
d, the point intime tc is determ ned at which the switch cl oses1dgaliln, 2002e
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bondhead raised to the height H3 = HZ+ HI. The closing of the switch neans
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novenent of the bondhead 4 fromheight H2 to height H5 = Hz+ H, |10 foll ows.
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Fig. 4 shows a second embodiment of an apparatus suitable for carrying out the method. With this



15 the invention also results in very good sol dered connections when the
sem conductor chip is mounted on a drop-shaped sol der portion. ThH gqy #@
paranmeters of the nethod in accordance with the invention enable an o q 1%
adaptati on of the novenent sequence of the sem conductor chip to the
conditions dictated by the solder - substrate material conbination. The
mechanically controll ed novenent of the %em conductor chip carried out up
to achieving its final position with a stable formed sol der |ayer 20
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chip is mounted on a pressed flat solder portion (see EP 852983) the linear dimensions of which are

somewhat larger than the linear dimensions of the semiconductor chip. The method in accordance with

15 the invention also results in very good soldered connections when the semiconductor chip is mounted on
a drop-shaped solder portion. The various parameters of the method in accordance with the invention
enable an optimum adaptation of the movement sequence of the semiconductor chip to the conditions
dictated by the solder - substrate material combination. The mechanically controlled movement of the
semiconductor chip carried out up to achieving its final position with a stable formed solder layer

20  enables lower p?ocess temperatures, ie, the substrate and the solder must only be heated up to a few °C
above the melting temperature of the solder. With the previously known methods, process temperatures
which lie 50 or 80 °C above the melting temperature of the solder are necessary so that the solder flows

back.
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e) Releasing the semiconductor chip (1), and

f) Moving the bondhead (4) away.

2. Method according to claim 1, characterized in that with step c, the bondhead (4) is lowered to a
predetermined height above the support (9), that after step ¢ the gripper (5) is secured to the bondhead (4)
and that with step d the bondhead (4) is raised by the said distance.

3. Method according to claim 1, characterized in that with step c, the bondhead (4) is lowered to a
predetermined height above the support (9), that during step d the point in time t, is determined by means
of a sensor (11) at which the gripper (5) is no longer deflected towards the bondhead (4), that the height
H, of the bondhead (4) is determined at this point in time t. and that the bondhead (4) is raised to the
height H; = H, + H; whereby H, is the said distance.

4.  Method according to one of claims | to 3, characterized in that after step d, the semiconductor chip

(1) is moved up and down once or several times in vertical direction.

5. Apparatus for mounting semiconductor chips (1) onto a substrate (3) having a solder portion (2),
with a bondhead (4) with a gripper (5) for grasping a semiconductor chip (1), whereby the gripper (5) is
deflectable towards the bondhead (4), characterized in that means for securing the gripper (5) to the
bondhead (4) are provided such that the bondhead (4) and the gripper (5) move together when the gripper
(5) is secured to the bondhead (4).

6. Apparatus according to claim 5, characterized in that the securing means includes clamp jaws (8) for

clamping the gripper (5) and a drive for opening and closing the clamp jaws (8).

7. Apparatus according to claim 5, characterized in that the securing means includes a lever for securing
the gripper (5) to the bondhead (4) upon rotational movement of the lever on an axis, the lever being

actuated by an electromagnet.

8. Apparatus according to claim 5, characterized in that the securing means fix the gripper (5) to the

bondhead (4) by means of vacuum,
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10. Apparatus according to claim 9, characterized in that the sensor (11) is a switch formed from two

contacts.



