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FIN 577 P/ 200354977 Descri ption Appar atus for

si ngul ati ng and bondi ng sem conductor chips, an

nmet hod for singulating and bonding 5 The inventi 3%@‘\‘
rel ates to an apparatus for singulating and bon
ST GITFuE/@0 03548y 7and to a nethod for singul ating *5915%
and bondi ng. For this purpose, the apparatus includes

Bocunan: U 2, 663, 565 nas ai oot oseq’a system o INNMMNNNN
pﬁ@ﬁ%l@cjlﬁm conduct or conponents. This system 'Goooo2r
realizes a nethod for conbining the sem conductor chip

nmount i n t hod ,and .t he sem cqndyct chip wi.re
bARRAIG LU ey} Aol S0CHALITY 2 GonPeBRdaE: oPeROGEPRYCET
F@jhllpm S arnpumEased a‘dxormmgul@rtaJngsamd:Mmﬁh@ chip
mounting device and a sem conductor chip wre bonding
device are integrated in a sinplified, common nachine
syireed nyenoiepnpeiletesotiq orrd appavitsisonf @ameiagulating
SYHEMBAEERG! Ssedubh Bt dddepangdantdyg oRer ¥esndttha for

nmoni tors the morklng steps of the sen1conductor chip
MR HG trt es@Rdnd ?WQQWer B&&di nghHP oc YRRy the
f egrfeacie yy darsisetes 20 dhegl aybegksodt ibh Sasyshemoand ing
met h%d IS that it uses a conventional singulating
a 4t with a vacuum pi pette, as is known from
docunent JP 62-005837 and DE 102 17 792 Al for

nfIRA SEN £oRelICs o CH%BS dl\é%g%‘é@dp' pae“ggseém for
th| ypere quiTe a ‘senm conduct o to

QAWR I\ f ackemayeenductler ¢@“m@’le%¢$1gul afkidls si syetem

gtﬂéﬁl\/ﬂ% ti‘%é@ﬁb??&@%“ﬁmk{jﬂﬂtﬁ G@@og?mfc@htaﬁtsgoypchlp
Yy e vacuu n e (0] nmount] n statl
SRR EN gﬂ%rﬂrgx@&fefgyéh% %?ml%%%?%mﬁc?lai cHips %Pflﬁl

a e adeerar easemliag bhaemiorddictof eoknrsys f B6€ this

arp(?aa}:pose,Ot aDOScSanere%tlonal semiconductor chip mounting

device and a semiconductor chip wire bonding device are
integrated in a simplified, common machine system. A
computer-monitored television camera system which is
mounted independently observes and monitors the working
steps of the semiconductor chip mounting process and

the wire bonding process using feedback processes.

The drawback of this system and method is that it uses
a conventional singulating apparatus with a vacuum
pipette, as 1s known from document JP 62-005837 and
DE 102 17 792 Al for large-area semiconductor chips.
Vacuum pipettes of this type require a semiconductor
chip to have a minimum surface area in order to be
singulated, since otherwise the semiconductor chip
cannot be picked up by the vacuum pipette and fed to a
mounting gstation. Singulating and conveying of
semiconductor chips with a surface area smaller than

this minimum surface area is not possible.

However, there is a demand, in particular in
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However, there is a demand, in particular in FIN 577

P/ 200354977 - 2 radiofrequency technol ogy, to

construct discrete RF sem conductor components, in
particular RF PIN diodes, in which the sem conductor
cWIpk 5a17e P2 008&s974n order of magnitude small er than

t he abovenenti oned m nimum5 surface area required for
sem conductor chips of this- 2ype to be handled in a
singul ating station of a sem conductor wafer which

hFSHAEF VAT bR OYeondGet 6PNEREPSE 1dipcrese RF

arsefijcetidudit drthecoiy@idn o), t onppavrtdevadr aparaiusiodes,
and a_.net.hod which w_even sem conductor, chip

. cal |
Wi ith R 1% SPBACARPOACPE SRIBPAAT ot nEGIRt LaR order
smaf! Imagnhandehes_smahlemmthalrﬁ acke araé:aa_\m‘menti_oned minimum
Seq Q:%u CLPLa C E'e&%.i?fedc RLE né%ﬂ?@én?ﬁgggkatéhtq_%sl%f this
appar atuses to be “picked up an e 0 a nounting
dévirse. ten pert hapfaed iini s i migdd i i stadism of a

P iRl duit Jradi RhEeauensy 3em kanduglen COMPPNEEIS into
and RF PIN di odes for radi ofrequency applications to

be&eM Y&PE F¥R%-abl e radi of requency housi ngs at
low 20 cost. This object is achieved by the subject

ter, of the _.independent_clains. Advantageous .
retl nement®’ ofOquweeC@i n gnt?%% V\i‘ll'lYeIgE%?ﬁe ?onpfﬁé’lde an
depprd@tusc| ands a 28t | whéohi el lomovedes aemiconductor
ARRALA USy it S NOUbARA NG 8D bopdi DY segi copdugtaey  of
chips., This apparatus conprises a singulating station
ARG | B§edilsli ofhaRd Has dnindHWN nPuifRce area of

C HBEMHABURGIAN SthiFdr Sefil copgHGERE 18Rathi Paiehudating
sem conduct or waf eﬁ, t he selt#gul at i na S aél on is ,
efHRAFAFUASH 5%oREi REFE A& APY ned Hdhdishgmounting
wdesriare .a fampsandlietbgr chiip. Ear therenmdesy e it to be
Si .at-i _ng ti . rises.a Lift-off. apparatus for
e e e o
and RF PIN diodes for radiofrequency applications to be
installed in suitable radiofrequency housings at low

cost.

This object is achieved by the subject matter of the
independent claims. Advantageous refinements of the

invention will emerge from the dependent claims.

The invention provides an apparatus for singulating and
bonding semiconductor chips. This apparatus comprises a
singulating station and a mounting station and has a
raising and conveying mechanism. For semiconductor
chips of a semiconductor wafer, the singulating station
is equipped with a bonding tool for fixing a bonding
wire on a semiconductor <chip. Furthermore, the
singulating station comprises a lift-off apparatus for
lifting a semiconductor chip off a carrier film which
has been covered with semiconductor «chips of a

semiconductor wafer.
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35 has been covered with sem conductor chips of a

sem conductor wafer. FIN 577 P/ 200354977 - 3 The
bondi ng tool and the lift-off device are arranged
opposite one another and oriented in such a manner

t RN 57 M8 R4QTr chip on a singulating table is
arranged between the bonding tool and a raising
device of the 5 lift-off devig¢er To direct the bonding
tool and |ift- off device onto a sem conductor chip,

i tThes prrding etogilt Had t Bhepvd ftheffedactmfucase wiranged

Orpdgtssite N adidithd bR | Brideced and ¥udh! Qchbﬁﬂ?sroﬁ:hat
orthogonal ly to the direction, of gov enment
Odbc?u 2

béhdi R (TR aPRi AgS HRIVERCE 1R FBPEFhéS arranged
bdoediwegn t toé  dothdimiosi trrgohppadataJSraDsbngdlcmahaﬁaedof Nthe

E:I'l%.fi: % é[legiég(:t II‘Bn%lrglﬁ: \rlr\}(.]DH bgggihﬁtl b1 and, lift-

rises a circuit carrier, clu esachp
| AGVEERT SEET or ﬁ@@@uomnﬁglcaogem:hmdumtormh[ppsmble

bendettt 0 gobonging Wehe OofgdifieoRANHAY tQQker on  the

Furthernmore, the circuit carrier in the rmuntln%
StHNBH AT deakie | edBt 5RE cont & HBnnééreshions or

swﬁtanﬁgdrmutyhe thﬂndihi@ Vii€ee®f idhe HONUBGerdBnt00bft Othe
ded .ont.0 this_.contact:connection sur%7 ce, di
|né}c{l 9 (P C#a'f}bes LRLSH n@eYJoc?heo?n @ht FBR KRuding
a tadi sa,mig mmbmvaypamgatmhmllsm @isphlacedntnokhe x and
appPyatdist fys control I'ing and executing novenents of
the bonding tool, the singulating table, the [ift-off
25 device and the circuit carri er. The m ni nmum surface

a@ﬁtfMHuﬁtﬁﬁﬁné%HEHKﬁ(%oﬁ FPsddi ghciganibecherded, which

STHRHS e STOSLIr LD eetpraa oot
t_(Be(Irumcnmuccm:ai shigul abhdgdapnar at ubeﬁdlﬁ'gnowelréhapf the
g:bg.r@r%éne ?éoégea?glor anén\é\)ﬁrre(?s Cl?%neggﬁgfﬁgﬁf%dﬁrﬁlee Lin the
t ountting heshdhionm smdflacesar ezt i s leedticedot® acontact-
connection surface for the bonding wire of the bonding
tool to be bonded onto this contact-connection surface.
Finally, the apparatus according to the invention has a
raigsing and conveying mechanism with a control
apparatus for controlling and executing movements of
the bonding tool, the singulating table, the lift-off

device and the circuit carrier.

The minimum surface area for a semiconductor chip which
can be bonded, singulated and conveyed using this
apparatus is reduced by more than an order of magnitude
compared to conventional singulating apparatuses. Since -
the diameter of the bonding wires can be reduced to
15 micrometers in accordance with the current state of
the art, the minimum surface area is reduced to a
contact surface area of approximately
35 x 35 micrometers which is required to pick up and
convey a semiconductor chip. If a sawing interval for

the saw tracks is included in the calculation, to
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contact surface area of approximately 35 35 x 35
mcrometers which is required to pick up and convey a
sem conductor chip. If a sawing interval for the saw
tracks is included in the calculation, to FIN 577
PEIY0 $940 P7 200B548%hr e that i crocracks cannot
propagate into the active area of the sem conductor
chip, the external dinmensiond of a seniconductor chip

of this ty which can still be processed using this
s thator dIfFacTarkhe FHURAE | ORPPRISaRR odgEo  the
I em:g:t:hreof aapar oxf madted y set@cohdueneirership) NivAEN external

hi_s o a are e count er
% escivq\ﬂ%i %I|£scre FECR] eque% %,psgﬁ] etngEUc'f%Pe yhich
cmn@mlsl sbeh m@mﬂdxl UB@UQS thian dppaeptuat edcording
usidge e s hpshalkibat i, AcLer disgg b %hr;gtgq 'afeaggg@xﬁg@ely
gads i xe

at_ the same tine thernoconpression can
tJOt e TFedi€dE of the semi conductor chip, onto one of
the contact surfaces of this top side. The bonding 15

i s subsequent.| i nt ended si nul t aneousl
eI ec r{ﬁn}uérhlcﬂg}“ Neloinintta qtf’ﬁ %qn Tofductor 2thi ﬁnSf?uﬁteX'ed for
mmmptlecarmeh t dimchriegleer -tadidf pequeecl Ci sewitonductor

| et r%lH dd9shBe Sé%‘g%ﬁ‘t e Og%ﬁééon dsn U3Rd § s@parated

sem conduc chi'p ts position
t FE 1y sihgyuinstaglesben. ap@prﬁhng e pdse, inviention, and

bedi ige t a@he %@aﬂﬁeﬁng@éﬁv\%%SQM' ﬂ@a‘aép'éa{r@fbfe%lxed

a central holl 1%wst us I n bonding wre 1s
arandi. Eem Ste BEndihRy seFBIcorEugtaFi Cffglﬁhfpp%‘é@ugne of
|S:henSt:ahltadt abavfat8e homdithgsCapbp! adyd®r Mordi Bending

| h 25 cl t.u {
posllrtéls’on%acf ong t%ﬁlzjnpe@&%&%ﬁgarateer{doeégeéb%\}gﬁ@éﬁousw to
tiﬂlﬁg:gn‘.rnd@é_lb/ondq:mm'le@apl thary,seamd:omnlulch@rc: arhpgsl  on
f d ca [
el ehﬁgﬁr*% RS Deh g Hhsfet L per CoBE LS 2 Aause
nelqdhsy By wﬁwn@w%@l@s@@ﬁr@tmtwhéssdn@pnglft

Whﬂﬁaa%ehh%dhﬁﬁ%t%ﬁd chip out of its position on the
singulating table. For this purpose, the bonding tool
may have a central bonding capillary or a central
hollow stylus in which a bonding wire is arranged. In
the bonding tool, a clamping apparatus is installed
above the bonding capillary or bonding stylus, which
clamping apparatus, in its open position, allows the
bonding wire to be advanced through the bonding
capillary, and in the clamped position £fixes the

bonding wire in the capillary at a defined length.

The bonding tool also comprises a melting device, which
can be used to melt the bonding wire at its free end

projecting out of the capillary to form a bonding bead.
This melting device may comprise a flame generator or a
spark generator which melts the bonding wire and forms
a bonding bead. Other embodiments of the melting device
provide for induction coils which heat the bonding wire

until it melts and forms a bonding bead.
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projecting out of the capillary to forma bondi ng

bead. This nelting device nay conprise a flane

generator or a spark generator which nelts the

bonding wire and fornms 35 a bondi ng bead. O her

efIdUiSVENtRY 26f0 33 Fel t i ng devi ce provide for

i nduction coils which heat the bonding wire until it

melts and forns a bonding bea?d.-FIN 577 P/ 200354977 -

5 The bonding tool is displaceable in the vertical

di rection above the separating table. This neans that

dmh'egg kuif ﬁ@ tiodl cgﬂé?qul I&@@ﬁpébtbﬁ aEh%eVelvEQﬁlcal
i.de . af t sem ¢onduct or e. bon ool can

éislre&)fié"roéld "f‘ekﬁo‘{?le 38rtsrecpaarraztld{)q etEPLR- oﬁtho‘ means that

sehdoyd ustddindi pp af tasntidcthasubfate abifgndtt | actbeeX top

a%‘id)é Qif%g{ 4k %nﬁ}é‘@&tﬁgoﬁé‘%%&{%i 2807%8an be

carrie
uIJ{qud ddsi sttde 10We|¥ér1@@donprzessdéﬁel§§n@Mng snsp a

ceyéntmﬂadd&d&or&um, Q?@Qr"‘@tchaga%efe?f nedi ded hen the x

ms gl of . the contact surface. Furthernore, 7t iIs

BT S Prichite 2R EReh CEBRnARPARRE hoRPTaE 1PReCan be
bmﬁxilrl’i@obpeﬂat | gorhayieis spltpaski, ghart esllstraBeentiCassisted

nt _that .the 15 em conduct or_chi
ﬁ%l}%g&recﬁnptlheesscla?nn ér gusBend®y fkfgff? t ﬁ:g"e bonding
bchﬁﬁchgwm:‘v‘@ hba/ev@cvl;medhe tadheheonmet@l cesf ofthehi sontact
C@H&fﬁbé"“ﬁéf@né%MékéY SQIh'gPsthggs%%Eﬁre I8, a E&%ﬁuce

of th hi n bond mglﬁvg realng efore,
fmtt?@rtlﬁr SPRREB d WEASEd i HERY of 9hé>0ﬁdmt¢mranomshave
mejfmfdat hzﬂlgmle geéasa&ﬁceew&e |%|et§l‘:hﬁ\€ﬂﬁd_ betOW the
the film i ncludes a raisi ne ichis
RSBt b e B ot DFE R pOthart IS Cagrbgr film
| ifusgerafefd Pfdrer théebbnddngg wdpey. atHcﬂﬁEVéJF,l StR& ladfhesmn
r neged| an, nct he carrier m an ift
tﬁﬁéjsrls% c%ﬁd&glt o%‘r ¢ ]}J %f‘ e &arri eF :L |3ty that
i $hesigspgended ifslomb Itéuebdﬂdwng:thmg mrfeadmeaﬂatr@
release fromthe carrier film the lift-off apparatus

na i ncl ude a heating appar atus which is directed
r#&? re, in a further preferred embodiment of the

invention, it is provided that the 1lift-off device is
arranged below the film and includes a raising needle
which is directed onto the semiconductor chip that is
to be lifted off. After the bonding operation, this
raising needle can puncture the carrier film and 1lift
the semiconductor chip off the carrier film while it is
suspended from the bonding tool. To facilitate release
from the carrier £film, the 1lift-off apparatus may
include a heating apparatus which is directed onto the
carrier film in the region of the semiconductor chip
that is to be lifted off. This variant is
advantageously used in situations in which the carrier
film includes a layer of thermoplastic adhesive which
melts under the action of heat from the heating
apparatus.

It is preferable for the lift-off device to include
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30 carrier filmin the region of the sem conductor
chip that is to be lifted off. This variant is

advant ageously used in situations in which the carrier
filmincludes a |layer of thernoplastic adhesive which
m B A&/ 2B 2 7Dn of heat fromthe heating 35
apparatus. It is preferable for the lift-off device to
i ncl ude FIN 577 P/ 200354977--66- both a heating

a aratus and, a raising needle, in order to neke it
@ & d'9ating RPRATPC WS faRted chREPEPT PEPALe, in order

FLtrd heaRrer eit acbieeroptastliiEtadbrsi whigh bli¢ €& M ic@krrier
éﬁ hastt advant age that the nder Si de f 5 the h
Conducto eﬁ?‘oprer endl nd & AR esive on the

t tternm,cﬂrasfnﬁ:mmas i thes ddvieintchgaf ft,ha\tn thef aohdletat@s of
plagd N9 Lhnitde, ocrond%@h Clic-30d Moy fg of JJ&% a

senlcon uctor c on a CI cuit carrier in a nounti
qulﬁﬁetnrﬁauw@mglgt 48 difites ek, ewbhahgéa@uél:cetes

ldﬁ!lsn op £ dichiersdii fddditbdor aEhi ST a ﬁs'n%,ﬁqtlEﬁ/g W8¥ the
exagg eaCh CerUlt carrier, as nentloned above,

fBURt PRy B UFHECRIE oF2FRRLER tHe 2hipunting
SUﬁpﬂﬂdﬁd'fﬂMﬁtlmbdnﬂﬂﬁgmysuaﬂiomanlhelmﬂﬁgte@xchangeable

F t t | ud |

SRR Fopr AR e TEOU o PRFEAFF, Py B wey
rqﬁnexhrepbm pe@m-lhlntq:ngcmfaaerlehe el=echenchdbned above,
CQlHﬂ?ﬁI in Lo cﬂﬂg %%ucélgff%gép tcﬂlenwgﬁhpg the chip

create via the ing wre wth theaido
botRfRdesd| . faem ékeha#@@ﬁleme hatid® negni neeud@oanted.

|ﬁ%ﬂdﬁ%ﬁhdﬁé0|iﬁélElgeuﬁﬁrFh@&ae@%ﬁﬁ@ﬂﬂﬁé@ﬁ@tal@QbE one
isla or s unti ng. surf ace

AT P tRsRauchsi R i uaretREEN T Morated from
cdrheacxih:qmnnmuttnmgsmfﬁaee Iﬂhe életheicpletenhedtion to

vent.i_on, 5 ;s provided t

the nD {I ng { %I olnn |C[1hc dé%leél h%ﬂe&&gf pez%nelvm1 the
THeonshims whreh vitlysédehepddaofi tiei tbonémngertdmb aThe
Pl drdge 1 £ HPPAEA mRYSiH-A0Fe a leadframe as circuit

carrier, in which case a chip island forms the chip
mounting surface and an internal flat conductor

includes the contact-connection surface.

In a further preferred embodiment of the invention, it
is provided that the mounting station includes a holder
for a panel. The panel which is used here as circuit
carrier has a plurality of component positions,
arranged in rows and columns, each having a
gemiconductor chip surface and corresponding contact-
connection surfaces in the semiconductor component

positions.
Furthermore, the mounting station may include a holder
for a rewiring substrate which is available as circuit

carrier for a semiconductor chip to be mounted on.

A rewiring substrate, unlike a self-supporting,
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arranged in rows and col ums, each having a

sem conduct or chip surface and correspondi ng cont act

30 connection surfaces in the sem conduct or conponent
positions. Furthernore, the nounting station may

i AINUGE 7Ta A5 4ST0r a rewiring substrate which is

avai lable as circuit 35 carrier for a sem conductor

chip to be nounted on. A rewifing substrate, unlike a

sel f-supporting, FIN 577 P/ 200354977 - 7 netallic

| SEderldre &84 Talpor PRfig &t (AHRRAKS iftle stiugipure  made
plfasdm cplcasuzle:r bt Ccekdmid s ¢19Pits deopt Bigel eWhELlsng‘ew1r1ng

sub trat et a £, YGMArIn structures in the %
Rk dtad Tebat Lifi e rdost A it o ey AP
5q£knwmhrm metahdlayemowhach ¢ternéderonpatur éewed. tEoform
@ig %gnglsolfaﬁc?w ) ngoﬁygéﬁf@aﬁﬁeeflén' Sl fcd éhe

the circuit carri mply excnange
tt@@ppﬁ?‘&%‘l@%o@@rﬁﬁwgriﬁgt pabistresesomt 1his type, the

Padlidat afort BReaRPHALUS E&riNer MUNtYRGISE 88kORanged in
|n | udes a hol der for_ a radiofrequency housing, whiTh

PERAT AT B T Ve £ &% VEIhiGor chi p

nDunted onit. This radlofrequency housi ng may be a

i n di o ng whi is_conposed of .
1é§1 %gfgyﬁFﬁ%FUrégn%nggg % Hﬁ%uﬁg?lﬂﬁnggﬁﬁg% ??Flon
t henclomiesode heddiemal fdrei ag Ifadlwéd?ebﬂaaﬂw chdpsing, which
'”&é”'éﬁkcdﬁﬁfz%%%fﬁgkth§ ﬁnoﬁ§véerg1n@%@?@bﬁggE?BQEdchlp
by th cont act - connecti on_surface

&‘ﬂﬁ'—‘@lﬂtzﬁq nghankE boR#ilRy Badicbremiceery deussing may be a
sqra'da@ﬂteaxﬁndwfﬁmt Babdeashesinhdli ¥hied ildt@omposed of
sem chnductocr reagfasar&gngrlses t he élovvl ngomst ho<I3I1 the
STEPE T MTHCHITS 1909 SBRTEhHabErYt 2 Wik CoWRPERTRES
bemrtHddeed termd nedr r bedingi | foameld diby dethd ntd}nl@ﬁ mount ing
¢ SR b g SRR B B i S gy b
§Or‘etlaqj:nel§>mGtCIt1a>Ib<mmeg:aM re above the

seniconductor

A method for singulating and bonding semiconductor
chips of a semiconductor wafer that has been divided
into semiconductor chips comprises the following method
steps. First of all, a semiconductor wafer, which has
been fixed on a carrier film and divided into
semiconductor chips, 1is positioned on a singulating
table of a singulating station. Then, a bonding tool is
aligned with a bonding wire above the semiconductor
chip on the singulating table. Then, a bonding bead is
formed at the end of the bonding wire by means of a
melting device, and the bonding tool is lowered in the '
direction of the semiconductor chip. In the process,
the bonding bead is bonded onto a contact surface of

the semiconductor chip.

Then, the bonding tool with the semiconductor chip
suspended from the bonding wire is 1lifted off the

carrier film. This 1lift-off step can be assisted by a
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chip on the singulating table. Then, a bonding bead is
formed at the end of the bonding wire by neans of a 30
nmel ting device, and the bonding tool is lowered in the
direction of the sem conductor chip. In the process,

t FRENo&VAI Ry 2947 bonded onto a contact surface of

t he sem conductor chip. 35 Then, the bonding tool wth

t he sem conductor chip suspethded fromthe bondi ng
wireis lifted off the carrier film This lift-off

stidf tcafhe apbpspbasby WhigIN 518 P/2003899¢7 -beglow the

||§€pdﬂﬁfﬁﬂﬁxﬂéﬁb§eWM|PBr'Stﬁﬁ%an%ﬁﬁﬂﬁﬁ OW thRe 1ift-off

separating table. For_ this pose,  the |ft of f
ﬁ’ %rraﬁnaybel RELE 'ﬁll[‘)?l eF2¥T18% i htlfde anclude a
ra:lasjmmgweﬁéledl‘ehl ehiphncpumesut e Qﬂtél &Jaddidg® i £im in

0.,ass th S o) ftl of f_.t he
sem ceglnd&%t ol‘ralgtsﬁyIt ?—lwﬁh éﬁ%reételp e re ﬁft i of otfl”]E the
seﬂﬁ“@mmpn:h@plp hafuirs hegmberel, i f:tredtbef re@heari i 6f - the

Of ferf @R T f@r\/fp arReat i B APRRY atius. el oy ghF 1ift-

carrier_film which apparatus heats the carrler
18 Hnd SENeFEf oPeYt hBa¥Bhedi dFAERTG GEPRATataH ribglow the

f |dammer themeglmﬁ abpagaahgorr;gaﬂ@r tgbi lfit:atfﬂﬁief Sfilm
easler to |

| fted off it
{ e el e AR A Sy P8R R R ERg £Llm in

vvitrhea i:égi’ben of hehzensenhdonfiactohi p:hJSp cahaeyetflsorto be

he Aondi g Bgs v W'&zﬁlé? h’E{l{ggnq' 9, %18 totS‘ :tﬂg'%f the

statlon A circurt carrier wf
mﬂﬁmq@@mtfca%e:hmcs@pqr@@si forren gt ér;tnd:lomercumenn
surface. By Iomerlng t he bondi ng tool, the

seni condyct or chi 20 the bonding wire_is placed on
@%urﬁ%%gg%’ﬁﬂr‘? %trfarfWexa 1® FeRVeYed| Py, the bonding

opaidengof hehel agpididgdendse 86 a mounting station, which
includes a circuit carrier with a chip mounting surface
and at least one contact-connection surface. By
lowering the bonding tool, the semiconductor chip on
the bonding wire is placed on the mounting surface and
fixed to it. Finally, by opening the clamping device of
the bonding tool, the bonding wire is released and
guided in the form of a bonding c¢lip onto the contact-
connection surface with the aid of the bonding tool.
The bonding clip is then fixed to the contact-
connection surface by thermocompression bonding, which
may be assisted by means of ultrasound, and by closing
the clamping device of the bonding tool, the wire can

be torn away from the bonding location and broken off.

This method can be repeated until all the semiconductor
chips of the semiconductor wafer in the separating
position have been separated from the carrier film and
applied to corresponding c¢ircuit <carriers in the
mounting station, where they are electrically connected
to corresponding contact-connection surfaces via

bonding wires. In the case of discrete component
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t he bonding tool, the bonding wire is rel eased and
guided in the formof a bonding clip onto the contact-
connection surface with the aid of the bonding tool.
25 The bonding is then fixed to the contact-

c SR & 0P /APFEAS Y t her noconpr essi on bondi ng, whi ch
may be assisted by neans of ultrasound, and by cl osing
the cl anpi ng device of the bohdfng tooI the wire can

be t m t he bon | ocati,on and roken off.
SR ohBRe SpREhihar | kP fen be " AFoduced
sdmteonduc ol 1oehi p&r@huthehSﬁEu&gnddQEthmathé I mouA® ing

I pasit pa fro .
%?%rr%tt m g%d éﬂéﬁtl‘?atgl tegﬁgo?}e'es%%lﬁ |r169 %Hif)% &?d inoa
cavrhaﬁécrls: IEPP‘IWSBSCQ‘@Bﬂundg afteri dihe whewrt i hgyoaeesation.

eled ricddpaccopnectedo i cophespend have extﬁrnal
cont act -connecti on surfaces via bonding wres.

c SORECTH sch et ¥dGhpoent CBPLR swnmmsgmgﬁce gnd the
preagiteidtotornee tSf CHhFA Qi Cadnhect8dr ogugedouter

into.a hollow ceranm c housing dur t he nmounting
op?é)fné:talcgn % \r/tvarﬂet elpr‘lc';ttl}\?elsﬂ?e“]qt &gf,l,lC% o e
plastlc potting conmpound after the nounting operation.

5 oHhe chespPete | Cgli taui t ug%%)eg n@gaaﬂgasxt %&gﬂ;h this

cont acts to whi unt I ng sur ce an
cm%@tlneom#a@p%u¢¢@cénateaébnnb@t ghrtiiedb et on the

CRMtaGle Stk ELSMOf sEQ@pse'HrﬁPngHgﬁora C&?P@él?i"é pdCkBing

t he er hand, using a leadfrane strip, thi

nﬂ’lﬁ’f?ﬁqz]g St athP®n EaRTLAAL i QUEy béncar"f]fijéd"l ou't'—h%n bpaded

erﬁemledrﬁﬁdfﬂoa:ﬁeclsi}jm Parancridritied Siht %@u%lﬁ%@(agi fidwhat
can be carried out, in whjch Lhe bonde

oS, g BT A TR T PHRLSI AGS. PFPViAge for
15h@redemmraiaicmmel shiilpsa dey arbe phppkiede poovi ded is

f‘fnrosstl%Qes%rcﬁl uct oL §&h:pc§drﬁc9u&?01ag§$%fgi&qs !3]5 ;laspanel

possible for all the sem con
p&Fel CEFATEEr aRT-BLR| af@ the b@rﬂ"d«ﬂe@%dwwtﬂ'lh Correspondlng

C@eﬁrﬁ%@)@l@ﬂﬂdﬂ:@r se $ONUCtRIc U P N §HEC @I, 5 2BEmmon
af tler a _conmo

astic or ceramlc covering has been applied, the panel

or ceramic plate can be separated into individual

components.

In a preferred embodiment of the method, prior to the
step of positioning the semiconductor wafer, the
semiconductor wafer will be divided into semiconductor
chips on the singulating table by means of diamond
sawing. This has the advantage that there is no need
for the semiconductor chip to be adhesively bonded to
its carrier film by the singulating table and then to
have the bonding released again. In this case, the
gingulating table serves simultaneously as the sawing
table and is correspondingly designed. Therefore, the
table can be conveyed from a sawing position to the
singulating station of the present apparatus without
the semiconductor wafer being removed from its carrier
film.
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20 plastic or ceram c covering has been applied, the

panel or ceramc plate can be separated into

i ndi vidual conponents. In a preferred enbodi ment of

the method, prior to the 25 step of positioning the

s 6N Brdu B/GH00AE4R77 t he semi conductor wafer will be

di vided into sem conductor chips on the singulating
tabl e by means of dianond -saW®irmg. This has the

advantage that there is no need for the sem conductor
chip to be adhesively bonded to 30 its carrier film by

t > semgjol @t the tnaddedandy¢henoffo tl‘haavappﬁfab@@dia&@ording

q.] e%‘%d ﬂ%rﬂ:ldr{lsl{cgnﬁe Cﬁfrlé(ﬁ]eouél nggl gfll n%t Of the

serves sinmultaneously as
cHatdsondiaffne ddws d@@@ﬂlﬂmeﬁ:@br@s @hegne@babovanot)e of

cwneeygem&eeﬂuac§aw nghpesi tdPnehe té‘fn??élé%{‘ﬂé” %k, a

éﬁglon of the present apparatus wi thou
ABn@Uc O Safidr BEFQIEREy ed iEPon? t S8BT Ailer bonding

f Idafpl 1AlMO 7 £ P/tﬁéo&gtﬁr&?ﬂng 880170 'I@ﬁ.@' l@oﬁ@:ﬁi‘l@e'&:ﬁﬁ‘illary
Ie oﬁ the_ap ratus(ixccordlng}P 8 t he |nvent|o tql
é"arl“—’l 88 oB? G519 Et &% 8f PRRCING: R 1WRs c

tfwd;maﬂhyg $lmpedsaal iigmeeck ghbove omdeaf, Xdiheexample, to
?&HHBJt he singulating table, a

bgﬁ?lng mﬁ%g{ﬁgﬁi g’ced into a central bonding

capillary of the bonding tool. This bonding capillary

ment aless prer deglaneghasa afi)&ﬁléilélﬁ §1t1y£$|ﬁl%bﬁh 8rk to be
8F0|all shaped t |ts ip_in order or exa e, to

ar 8nd? . Oft ?sl¥ﬁQ§%ﬁﬁhbWérﬁort%. form a
f lemeliarg abeagdnidt onhepajdhdmdoemder emed oAt chie case,

ndi ng wre rn1a bon bead_ at
bon&ﬂig mﬁﬁé en r?% tﬁls 5? Sffgrggff%%]%nt engFﬁgually
i spheanstadr r banfdnga head uabl ye sphemedal Wrewi conbéading
t copt h t
P o thetonth ho beadoFo T he 1o ned By Fedte” ©°
ofPq QI L¥hagangy.of 1nduct1ve heatlng

The fixing of the semiconductor chip on the chip
mounting surface in the mounting station of the
apparatus may on the one hand be carried out by
pressing the bonding tool with the semiconductor chip
at its tip onto a layer of adhesive on the chip
mounting surface, in which case force is transmitted
from the bonding tool to the semiconductor chip via the
thermocompression head of the bonding wire. A further
variant provides for a layer of solder on the chip
mounting surface to be heated, and at the same time the
semiconductor chip to be pressed onto the molten layer
of solder with the aid of the bonding tool, in order to
fix the semiconductor chip on the chip mounting surface
by means of the bonding tool.

To summarize, it can be stated that in conventional
apparatuses, there is a problem with carrying out the
mounting process with small semiconductor chips at edge
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20 The fixing of the sem conductor chip on the chip
mounting surface in the nounting station of the
apparatus may on the one hand be carried out by
pressing the bonding tool with the sem conductor chip
atFiN & FP/o?rﬁ@%‘l?'gKler of adhesive on the chip 25
mounting surface, in which case force is transmtted
fromthe bondi ng tool to tHhe seri conductor chip via

ernD ressjion head f t he bon
furefrf?’et fog‘lf: 75 pr B9 dRs™ D l‘ﬁeF%§erTg sBF&gieBhltshéhat
chihe mgnumn@mﬂtft@cse wividie beat echnvadt iainglHey saﬁed on
ti 30 e nd R Cchy, : re ed th
m%‘%'fé aye?§ RO anet Rt oR 8RR, Vacuun
t sGRLL piafer tbavﬁl X AHY seshevhducesviss p bnvehe and

Cchidhdapidrig, sud a@@sté)yoﬂeané REth8g BBRAMBANLACY small
35 To sum can be stated that in conventidnal

apspeé‘}]aci?ﬁc@:t?$er Ehllgsa gTiobl é’ﬁ'ff\ﬁnutlﬁ caTFYF I dut iggease

meaxpdmentpraddes swit h ht healdecgeaseodduaily b Pscat area of

d“%% i A 200354977 - 11 lengths of less than a
rréec%}lledrqlcytlsﬁ{s problemis that the vacuum pipettes

whi ch are conventionally used, on account of the

sralde H el onshofe t D8I | %@%%%Hbaqawlﬂfﬂ'éﬁ %Hévglze of
onI short service |ives, 5 consequently the cost

e mRRSE or Rﬁt}ﬁtli'f@tlé‘rm?l VAR oRAKG or iHiqss the
onramnmw tbcﬁﬁél‘l bas | rweaﬁeveexaonemnlaﬁdw V\ﬂiQméBér of

rface are nduct or chi
18%9%6(%%1& ot i t heor énllcgogle%ggﬁm c‘gﬁ‘llf:ﬁm 1° o 99R° Eye to
ofconvrase Wundi semicondusieh achiguufirbor erhsi neepeheting
VaLduip kol erfag, tpoheveng Bkaiay dlseﬁ.r}?éeertﬂg boret is in

appr oxi mately 100 m croneters, ich I's necessary
y 9% Feni ¥ondlie? orieFPRE e t hehgepAimitng f!PS the
pgﬁlﬂﬂnﬁm t @x?;eamooqtl ﬂﬂa&b@bkonofﬁltﬂf}@ tx{k&icthﬁﬁfﬁlﬁaéﬂte is
ter l.on .0 1 mcr ters, the lim or
ﬁ?ﬁ% EHAl di am@CSr TBEHOME SeESuum pi pelPRSeguently,

semlconductor chips w1th an edge length of less than

200 micrometers can no longer be processed using

conventional separating and mounting installations.

The service lives for relatively small vacuum pipettes
which permit an edge length of 150 micrometers are so
short that these vacuum pipettes cannot even complete
the processing of a single semiconductor wafer with a
diameter of 30 cm which has Dbeen divided into
semiconductor chips, since the service life of such
fine vacuum pipettes is less than 10 000 chips per
pipette, and a semiconductor wafer of this type
includes several hundred thousand semiconductor chips.
In the present invention, the function of the wvacuum
pipettes is taken on by a bonding tool, tools of this
type being able to apply bonding wires with a diameter
of 15 micrometers to contact-connection surfaces with

an edge length of a few tens of micrometers.
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approxi mately 200 m croneters. Consequently,

sem conduct or chips with an edge length of |ess than
20 200 microneters can no |onger be processed using
conventional separating and nmounting installations.
THENs &AM R A002SA Tk rel atively smal |l vacuum pi pettes
which permt an edge |length of 150 m croneters are so
25 short that these vacuum pllﬁet‘t es cannot even

|l ete .the processing of in em conduct or
e S e e E et poaBlels wiicth I HAL P BBerA N A Rd the
i mtion i agem icendieat ODfChdiI)S(:rstdﬂC&etnhe:cﬁ'EiudtG& | cbapohents,

per ébfage HACHIY ddpoeéésesfblsr 'xeso?lgﬂ%}e%&t %%glology,

pI pe e, a sem conduc
| madudere m@wuwwtﬂﬁugamacg@w@bmucpmponhnpg for

| e ddie iR RMcy r\:"@éﬂﬂ&l%g)} heeél&é@iapiyoélﬁss ¥AEUHTH i mum

p ft&!ﬁ i's taken on gon% g tool, tools of this

)%’é" “hg2abfe ?ecﬂ‘é’ﬁ% B ﬁFF‘égoﬁfiPﬁtSrdl%l?ﬂeE%r for

356}j‘arﬁ:1m92r@ﬁ&t ﬁbro@ldtl(mgcchﬁr&icbeCQl’m?ﬁ:tdd)nb?UfaftaCEéast an
s_of m craonet.er

|
A b g ST i L Lo R
f umveart idv.anc ®uriag ni hhat ur$ LA ¥ o ducgmrratelon the

Ses'@nﬁ%&ﬁc@orcmg{g Ssusﬁé'ﬁ@eésb Fi PEN-dhedes rface.

radi of requency e mniaturization o
s ofite? e SO @ﬁ@nt%sféfl wram%w@a@em the bonding

t egihieol odyy espeahal |y oF nceathetmﬁmawm sUEEA6R ar @dad.
r UI red of, .t he g m conduct o ch| i"rl segaratl n
e&stPanc?d

SHMSRF oan 58S RREETPS & Gpliably
rm‘g:m\tam bycd he:lmppaulatqu&taccsaﬂw|tm@tteo time the mounting

| nenti g QHE%EQ fhe sepapat '%%%%{ a&ho% act%%rle%pondmg

sem-conduct or ip I's suspende s con
s itfige enourrping oglxépceur flatethss | gasen n tendedndonghaire

bQﬁdlﬂge %@%m%om%%e&s%na HRS MHEOBRT 88SI DN IR on the
nse ueré{%%/ he, sem conductor chip can be reliably
CHTTE st ERTBUICE TS BSE At @51 1P { R HGEn Paigradn the

stiridimg wheoé idndanhbe damid@tidtdr cehiespornsli kR@nclude
the method according to the invention, it is then
merely necessary for the bonding wire to be bonded to
the available contact-connection surface, for example
of an internal flat conductor of a leadframe.

Since conventional technology can neither geparate such
small semiconductor chips nor bond them to a circuit
substrate, it is possible to prove that competitors are
using the idea of the invention by measuring the
semiconductor chip sizes. Furthermore, a deformation of
the thermocompression head indicates a dual action of
the bonding tool on the thermocompression head, on

which the method according to the invention is based.

The invention will now be explained in more detail on
the basis of the appended figures.

Figure 1 shows an outline sketch of an apparatus for
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chip nounting surface. In this case, the bonding wre

or the thernoconpression head which is already on the
sem conductor chip can serve as a buffer between the
bondi ng tool and the sem conductor chip. To concl ude

20F B Tt AP BXA M ng to the invention, it is then
nmerely necessary for the bonding wire to be bonded to

t he avail abl e cont act - connectlidorr surface, for exanple

of an internal flat conductor of a |eadframe._ 25 Since
convent i onalf EHRG By 88A nePRdERd s gandugypr chips
smal | sem cerehitatdine icpsmemdadithente it ahk Gitv&Htdion;
substrate, it is possible to prove that conpetitors

are wusing the idea of the invention by nmeasuring the
setigiuel et ethastsi rsi gesl iker shetabr of a defwstnasten of a
of 30 the t hRRAREONPr 833 ON Readuhadiigat es a dual Longing
action of the bonding tool on the thernoconpression

head, on WS R Fhd®E6rding to the invention

I's based. The invention will now be explained in nore

det.gj ). o the basis. of the ,appended figures.
F%l??l’dgel%sh%\%é)wés’n But P}lﬁglgﬁetsﬁs?%g% an asp%reé:tﬁédf%?ep of
FIN 577 P/ 20085497¢thod3 fimgukahgnyaamndgboraiidiy bonding
sem conduct e BRIRHLATOGIRg .t o an enmbodi ment of the

2

invention; 5 10 Figure shows ‘an outline sketch of a
first step of a nethod for singulating and bondi ng

seiaRduCt @hotiti Psn Dulliee3 ShoMshaBroud | ithe reketedy of

of a second _step of nmet.hod for, sin ting and
bondi ng se %é:“oﬁ'h?% Oé t}eaﬁ FanoE ] é‘%%ﬁo?@é”’éﬁng’
outline sketch of a third step of the nmethod for
SigygH]at ihg ondi ng; Fi_gure.5 0 tl]
sket™T oféqa s?fogﬂlrsijh&gt ggt%#ﬁet I%ér};g:thhoﬁgf %? %%nr%m a??%%
and bondingﬁhe method for singulating and bonding;

£

o

Figure 6 shows an outline sketch of a fifth step of
the method for singulating and bonding;

Figure 7 shows an outline sketch of a sixth step of

the method for singulating and bonding;

Figure 8 shows an outline sketch of a seventh step of

the method for singulating and bonding.

Figure 1 shows an outline sketch of an apparatus for
singulating and bonding semiconductor chips 1 according
to an embodiment of the invention. The apparatus
includes two stations, namely a singulating station 2
and a mounting station 11. A bonding tool 4 is moved
back and forth between these two stations. The bonding
tool 4 picks up a semiconductor chip 1 by bonding it in
the singulating station 2 and conveys it to the
mounting station 11.

A bonding tool 4 of this type includes a bonding
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20 Figure 6 shows an outline sketch of a fifth step of
the nmethod for singulating and bonding; Figure 7 shows
an outline sketch of a sixth step of the nethod for
si ngul ati ng and bondi ng; Figure 8 shows an outline
SKERNEE OF BY XA Btep of 25 the nethod for

si ngul ati ng and bondi ng. Fi gure 1 shows an outline
sketch of an appar atus for - di4hgul ati ng and bondi ng

seni_canduct o [ 1 accordin to . an enbadi nent _ of
t & lg'\r}‘éarﬁ %7 ﬁg g u§t¥§gu'?’ncllﬂldé'§“t% SeBiibAsy or
nama{w tao semigeh adtyibust at }b@mdﬂng anflr@ BoUBt ghgdstat iten the

S@lhoar& Sc?:%lltl%ﬁjs m)vgI ng atg nd forth be ween

the two stations e "Bon plc?<s up- a©
sehirasH@itt ontehi p 1949y ¢rondliqiepy t qhnp thesstagol a8i mf a

A ot % hr et e T e’ ilaldedl! into
in o) o) is

qu@“?ff’rf-é/d"fﬁ'(g?%lf%?l? by sQaphdt afyray of Béﬁdutﬁ@ bondlng
sthydals, 4 n i Cdilrf@n&)gédiarynortﬂéexblhguWBtthSt)gh;la&l@n 2
b l.n t sin at i statlo
%%é&abo 13’ gagﬂqs%ecq)luﬂ}}te ca embceomf & egucpnt o‘gsa1 g

sem conductor chip position 8 of a 5 sem conduct or

Wl'f‘er é’eﬂ%&tﬁ&@@oPe@Efékvbd%emt&s Sg%QQQHHﬁESBr chips

chip sothat first of all bondi n
ark alrﬁ‘;ejE-Il?‘ﬁ t RE SHERIRd r@"s?a??6ﬁ12r ﬁ%ﬁ&ﬂ“&t efych as a
aleae-itdre mmcnndmmn t:dswpup@sgaér@nm&’y B8 Ebﬁ‘anged on a

dycit nduct or_ chi
ggn%%q q:clnor r}ré\g%ng on | 8& ?‘éjrﬁ:eséchl%g agranged
cé:eme@ftff i th¢7cam1©ir fibrlmt g mxgosmya behar senjednductor
a 1B IWeRLINGH all € 9peA {1EL- 8%1% gc? L8 6 é S 1hncludes a

arrange beneath the carrier fi opposi t
s icoMudDYias £hi piphsiot mtéloupheawmbm deetlde 18.

6 THC | tihesi diéVﬁd:é’ng?Vlaq.gol%eWHerhtﬁ'd WA h@f‘@ieﬁ to make
rai.si n%] nee The Eu ng devi ce al so

he]atte Sﬂ'e&dgf’ th ﬁ'ﬁkeo semiconductor c 1p The
singulating table 9 is arranged between the lift-off

device 6 and the bonding tool 4 arranged opposite it in
the singulating station 2.

After a bonding bead 14 has formed at the end of the
bonding wire 5, as occurs in the ball-wedge process,
the bonding tool 4 is able to move a semiconductor chip
1 from the singulating table 9 into the mounting
station 11 with the aid of its bonding wire 5 and a
clamping apparatus 21 for the bonding wire 5, in the
direction indicated by arrow A. The step of lifting the
semiconductor chip 1 off the carrier film 9 or a
leadframe, in this embodiment of the invention, is .
facilitated by a heating apparatus 19 of the lift-off
device 6 in the region of the semiconductor chip 1
which is to be lifted off. This heating apparatus 19
reduces the work which the raising device 10 with its
raising needle 18 has to perform to release the chip,
so that the semiconductor chip 1 can be removed from



10

15

20

25

30

35

it easier to lift off the sem conductor chip. The
singul ating table 9 is arranged between the |ift-off
20 device 6 and the bonding tool 4 arranged opposite
it in_ the singulating station 2. After a bondi ng bead
1F RS TP BA54HE end of the bonding wire 5, as
occurs in the ball-wedge process, 25 the bonding tool
4 is able to move a senmi conddét or chip 1 fromthe

ul atin |nt t he noyntin station 11 with
ai ot %II'E ?Jb]d‘hdl 'i?ﬁ é”%?ﬁ sgcI anpi ng
apparatus 21 for the bondl ng wwre 5, in the direction

' I’-\ﬁ,{ec aItnSgnp¥n§r s%\’gtf% hf% Stﬁl%l%delsl fz% i Pl%ltg.%% 3gnot shown

sem conduct or ~chi hé carri er
| d¥egEe)andhich mlﬁi%n%oanﬁéﬁﬂtofcqmamvéat iwdyich sfor its

f Ep:slﬂﬂ tiehed abyc}ﬂl.@eﬁbtﬂglﬁﬁp@iﬁ{ﬂa%elglﬁf ahBe dt f1e9Ef one
he sem conductor chip 1

th
vvh':io Icg’rﬁbeeci'ﬁrijq'é%q’o‘? aceﬂﬁss heati ng apparatus 19

35 reduces the work which the raising device 10 wth

gy 365198 negdl & 18 has, £ peeﬂgwtowﬁi&g@%t he ready

chi P, SO that the sem con or C renove
f r%%ﬁpandesbﬁwmoolsgwwdmgs wiglee 50arhaserb¢em nmm@ved onto

WHHO Wh i Qi 848 nd Neu FPA | 1Y §faﬁh9nmé&ntﬂﬁ%ug@§t§on 11

hol der, (not shown ~ here) which holds a circul carrier
13’%% Foyenedt 505apbeh5>§n511@|$ FaRdurtt | 7y Ebef ddeeggion

arf adrt@ash, otte osmmafdnmmetmupsmrfca@ae H&. bbEded to
SQQN the se conduc is alr

ad
sazspen ed f1om the bolﬁ ?’ﬁge wff %ln%a‘% PEEA }%5&#8&98 of
lonaafainsd p Fountivig wufrese,13tbé tdhd pmouminning surface

stiaf | @By 1khe by e geRverEn, af 15‘% coﬁ ngdhggkvé I . may

t he dlrectlon of arrow A, _the s uctor ¢
camPadsoIRPRPLINCE MRl dptRP e gCaakiBge Ilaeugelag gide

ve;w thelesémi@en@ict FBAgHI £S1 tRh W SsduiRQ$erol BRe chip
unt| n furfaﬁ?1 13 marﬁ%ﬁ grov ded with a
é’tn of*Sdh 5 e T et Ko ifgra eutectic
saﬂede:r alde cdownt i igrmThg rear ml@hr melt, by means of
thermocompression bonding.

Since the bonding wire 5 in the bonding capillary 17 or
bonding stylus is already bonded to the semiconductor
chip 1 on its contact surface 20, after the
semiconductor chip 1 has been fixed to the chip
mounting surface 13, the bonding wire 5 can be pulled
over to the contact-connection surface 15 and in this
way the bonding connection can be completed. This cycle
can be repeated until all the functioning semiconductor
chips 1 of the semiconductor wafer 3 have been moved
from the singulating station 2 to the mounting station
11 and fully bonded there.

In extreme circumstances, this apparatus can reduce the
minimum surface areas required for conveying from a
singulating station 2 to a mounting station 11 at least

by an order of magnitude compared to the conventional
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of the sem conductor chip 1 can be secured to the chip
mounting surface 13 for exanple by formng a eutectic

nmelt or by formng a solder nelt, by nmeans of 20

t her noconpr essi on bondi ng. Since the bonding wire 5 in
t eI ontl iRy 2¥p31%4%F% 17 or  bonding stylus is already

bonded to the sem conductor chip 1 on its contact
surface 20, after the 25 sem¥®nductor chip 1 has been

fixed tao the chip nting.surface 13, .the bonding, ,
vvia}pgasragta"f’lsedse' p IlféJg'pc erg‘?%a?tﬁ%g%oﬁ actth%nﬁEXFPgﬁon 1s
suthatce iBitanal i nbohdsngwapft ha bddidighacommecéi oB cas  a
b ! hi cle n r epeat ntil all

s PR ko N 0 Dy 3 Ao 1E0gY o ooneace
setHEARRict 8P wdtas 3aRzeadyeertaltsied Dleem thduring the

Si SupH 2 d 11ty SbpkkABidnt 0 The BBMPL AL 8haldONgi+1a8Rd the
fully. bonded there. In extrene circupstances, this ,
aM%% SHPR%RddEEA h8  BBETRF ni MR sRe f Ry egdhiich  is
r egjnu lachriessuscion v eydntg rfedomwa t&i ngul $d hdpgl st Bhdy ONstep O for
aé'[mé{ui . St at | east,, . n de f .

magni uldéehglc : tgreglgct%c})ld{ﬁhgo%on%/%l igo;lal SEI I\%E}?;u;mlconductor
P/WRR54977 witls thppaemansesbordingt erinddviaaiage sdfifted

t hirgcd NYRAT inRurdtSind hatat Dbhi ah Rpndi ngoef @ Dbordiag time
wre 5toa sem conﬂuctor chip,1 on the at |east one .
cOhSREE S f abRlBH? aspaﬁﬁélablgy)lﬂﬁkeﬁfpl §6d 1@8lyng hameling

5 separaidugapeciiponl #hehcamhinal i edgef ddinendiibgs in a

ndi ' ' b ' , Which is.,
SR U S S8 o Dot LhE o EAPRT RS Bt g Tilm
si‘hgut & i sigaela tiomgluettariarhips 1 of a semi conduct or

wafer 3, with the second bondi ng point being shifted

10 into the nmounting station 11 will for the first
t iTAFULGate toh B nictrm Pusimg | pkgtehepelqfapngthod steps

bofuh ngsingnthendppaeateli Recbrdilly Mdi ¥Bé €d¥ention, as

di rplsonsi ons é:n a_ Jount ng st.ation gfl dliftin tt:hem q

of 'Yt arti EF I 17 E7Ta gt SLEnd % af#BRUSating an
bonding a first semiconductor <chip 1. This cycle
illustrated in Figures 2 to 8 can be repeated any
desired number of times, until all the semiconductor
chips 1 of a semiconductor wafer 3 have been processed.
Components which have the same functions as in Figure 1
are denoted by the same reference designations as in

Figures 2 to 8 and are not explained again.

Figure 2 shows an outline sketch of a first step of a
method for singulating and bonding a semiconductor chip
1 of a semiconductor wafer 3 which has been divided
into semiconductor chips 1. At the start of the method
according to the invention, first of all the bonding
wire 5 is introduced into the bonding capillary 17 with
the clamping apparatus 21 open. That end of the bonding
wire 5 which projects out of the bonding capillary 17
is converted into a bonding bead 14 by being melted
even before the bonding wire 5 is placed onto a

semiconductor chip 1.



10

15

20

25

30

35

15 Figures 2 to 8 show outline sketches of nethod

steps for using the apparatus according to the
invention, as shown in Figure 1, for the cycle for
singulating and bonding a first sem conductor chip 1.
THIN &l £/299394%tTated in Figures 2 to 8 can be
repeated any desired nunber of tines, until all the

sem conductor chips 1 of & d&nmi-conduct or wafer 3 have
been processed. Conponents whi ch have the sane

functions as in Figure 1 are denoted by the sane

r éfterences desngingi oapiddairy 125 il gillase® ¢0t8 andontact

arg, epr |ne§jf aggl n. ?gﬁéggé@?ﬁc%&?v\s an out mejgn the

sket S irst step o or i r?gul tin
arﬁFW%t@I‘s eFRTeRpTRItt apogHi on 18 of the skanddngubeed 14

M/aﬁser oneeh ias haep diyi d%%&%r&%ﬂﬂ?duq{&{?
ch 1. At the start (ﬁ)f the nethod according tot

e
"?Ocﬁ?mpf?er%?tl%”f APF HAETRBAURAg 2RPr &ts fle same time
i rﬁlreodmaedruauo dthe thendbdgd tiepi hliatey 27 i t Buskhe to the

cl i appar s 21 open. That end of _the bondin
wire b %nll c‘ﬁgpr%%f%ec °§1t€uct% of aécebo%gli'n& 15 a??g?ﬂ the
3®:nergyonves t edarhtislayborgipdg eldeadyi4 fnylb‘en.ogahel eadrgy

f b t
St RSOV LS BB oy b

t F'oRUPREY cAf | Pepy B1d sfpnadéyd ot othecarersure with

SwHiate 2k Oﬁoﬁdﬁﬁ@ pendualori cHfededd d€o the contact-
sem_ _conduct or cgg&o position 8, the bondi ng bead

1 BRSNS ‘a thernoconpressi on head by
t her m)corrpr essi on and ultrasound, and at the same tine

the n@h x%gltanﬁg bgﬁ\ﬂba@ %Ee Q:Hﬁsnf:#ﬁggcko élﬁ?];%ce 20

rraterla act sur ace 20 case
r%é?:dyld% p&rnu alupiagpl | aliley fandt el honsHgyg 1ovire 5

rea:ajﬂgllsr& deﬂmﬁbthHf asONinf ARY ESENLS 1804 RAddH 4 y Qbﬁ that
eat and finally by the pressure wt

\M‘ﬁe rﬁieg%%n&hﬁd'“ﬁé:é’&‘%@ﬁs&oﬁr e%%%‘ﬁl%t 03t Hele@rk Ja‘ét melt

is formed even at low temperature and the two boundary
surfaces are soldered together. Consequently, a state
in which the semiconductor chip 1 is securely bonded to
the bonding wire 5 wvia the contact surface 20 is
achieved in the singulating station 2 as shown in
Figure 2. To ensure that this bond between bonding wire
5 and semiconductor chip 1 does not become delaminated
or break off when the semiconductor chip 1 is being
lifted off, a lift-off device 6, which can perform a
number of functions, is fitted below the singulating
table 9.

Firstly, the entire region in the wvicinity of the
semiconductor chip position 8 can be heated with the
aid of a heating apparatus 19, in order to liquefy or
vitrify the adhesion layer between carrier film 7 and
semiconductor chip 1. Furthermore, this lift-off device
6 includes a raising device 10, which in its tip has a

raising needle 18 which can puncture the carrier film 7
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connection surface 15. 15 In this exenplary

enbodi nent, the contact surface 20 includes an
alumi num al l oy and the bonding wire 5 consists of

gol d, alunlnun1or al l oys thereof, so that during the
ttﬁ#ﬁnﬁ%ﬂnﬁe%ﬁﬁ%ﬁﬁ%ﬁhdlng, a eutectic melt is fornmed
even at |low tenperature and the two boundary 20
surfaces are sol dered togerhé@ Consequently, a state

h, onduct o 1 i.s securely bonded
v$ g]bfg%dltﬁbemwcsreé“%qné’q ciRet Ssu esh ko the
ad¢ﬂreiﬂeti3| wittke 3i mfifl athag cstratiiean 2ias ShOwAti nthe same
Figige 2. ¢10 e@ﬂﬂéatgﬁfttgff bey g%%ﬁ?%ﬁ?n bgggln%lamplng

wire 25 5 and seni conductor chip es Hot Cone
ckﬁEHﬁ#ﬁﬂ%ﬁizbf Wrealk b9fshpen shiélieabPennducFoguski g, is

1 dodi Ntas |dHdwdl of fFigudd f3-of f device 6, which can
performa nunber of functions, is fitted below the

singulating table 9. 30 Flrstly, the entire region in
tmagnnénBtwhmwarmn sanildnadudiercichop poBddand 8se8p of

a he n ratus 19,
J{Er? %ﬂ% thCSP 9gtlgftfl.?lgt h@%d%ggﬁg% 1n accordance
béﬂ/%'é’é@ftaﬁ @cﬂlwmtcn 9f abble 35ngent Gendu&’her r@n.spng needle

Furd hefaior owt h%ﬁnbtfﬁ‘egf fedevi @@rr@ef NdUi8Srf-e in the
ra|S|n deVICe |n|tSt| ral sin

%Mﬁ(ﬁF?ﬁ&P%U%C?%?el%ﬁEe@aFF?eﬁeﬁﬂpﬁpﬁuF%Nr chip
5717 Riﬂﬁ)oaﬂréé)??adhé&v@ndléyéf tbe seﬁecoadw&e& Cl#ifdm 7

th di 9 f [ film
7 SR B o£0%) Ble ReBaRppy Sl dberdr TR, benable
cHthlﬁgngab@aeatm3MQl sehicdndgctsiiownchtipl | lopefirom  the
HéEHf%é%ddé%ofsﬁéfgfﬁﬁ]5?:ﬁﬂPWQdﬁ}é%Sgﬂéﬁé%?F%QPre 3

shows an outline sket of a second step _
nmet hod for singulating and bonding in accordance wth

arF igydiedi eshowk Bhe dutieitd odketldle bai i nthineeds€edOof a

184¥ESJK¥%PUQQ£%ﬁTgtEES %%Jlﬁgn fggtgg%gcggdﬂgtor chips
1; Figure 4 corresponds to Figure 1 and shows a state
in which the bonding tool 4 has already reached an
intermediate position between the singulating station 2
and the mounting station 11. In this state, the
clamping apparatus 21 is closed, as in Figure 3, and is
therefore holding the semiconductor chip 1 securely on
the bonding wire 5, so that it cannot drop off while it
is being conveyed from the singulating station 2 to the
mounting station 11.

Figure 5 shows an outline sketch of a fourth step of a
method for singulating and bonding, in which the
bonding tool 4 has already reached the mounting station
11 and has lowered the semiconductor chip 1 onto the
chip mounting surface 13 of the circuit carrier 12. The
clamping apparatus 21 1is opened and releases the
bonding wire 5, so that renewed bonding can take place.
During this thermocompression bonding, the rear side of

the semiconductor chip 1 is fixed on the chip mounting
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singulating station 2 and lifted the sem conduct or
chip 1 off the adhesive |ayer of the carrier film?7
sufficiently far for the bonding tool 4 now to be able
to singulate the sem conductor chip 1 fromthe 15
sEM¥EtUR/H0WT437B at its contact surface 20.
Figure 4 shows an outline sketch of a third step of a
met hod for singul ating and bdidimg seni conduct or chi ps
1; Figure co(rafres onds to . Figure 1 and shows a state
b

4
20674 ch3t IR Qi fgTEH3E £l r é3dy f¥achBamahe by
i rithermest aiter eossidn obohéi mgenAthehei ngneat t hige St ﬁhéOﬂ.ift—
2 d . gountd n at In IS { e.

cloa%i ngggi)ggr a?us%ﬁg [ ségfgéé%ii as 'P‘\n I’f?%sﬁlrééi?% ant the
| SIndEki e ASREILAE the danitWumddérectdbnp dndicated by
SRl 1B Ohrdpd R DOPA NG W Meesde 1$hd N dycr@nnot

drop off while it is being conveyed fromtHhe
singulating station 2 to the nounting station 11.

FiRjgersd & hstvewanaoubht henskeketiclhf ot aomaﬁhstﬁ@aﬁ%fa the
3 d S ing _and ndi ng,. in ' t .
pdROT LOF SRIRB R L A FRE | Blamping
staRREMEUE. e thashe obemedng heogknd coadapenr ehi phat the
OMichd iRy EB?@lE@HPt g aer fdee dBiQf anh%tc:‘i.'nrgcuéﬁrf%ce 13
carrier 12. %e clanpin apgarat us 21 is opened an

r s18hsEs THEE St?)oﬁ]@i‘?nﬁoa]:?% 5CORBeEhaPr EHERRES 15 so as
bardi frgrnc aan bak@ipg aceip Deringthbi &ik?@t&bﬁoﬁﬁ_tﬁ%?lt_@@ by
bandi hg, rear .si of .t sem conduct ot chi is
fi%l%l on C% hz"lctli}oﬁltnoﬂ:ﬁﬁ né’oﬁt}%%ﬂﬁ/‘-’foog‘m ?a-]af@‘ The
suiftatsst i of inhe the cuigingmleitdmgl 2, stetieranmd e lgmains
t RE{IIRGRIEY SRR Ay BANA Nohe Ale {d}e same tine, the Tift-

of f device 6 has "advanced one position in the
singul ating station 2, in the direction indicated by

S Rl B JHORArah 0bye 1 Ond hexdexh 8§Pngi BYxEWCLBep of the

i Shoie s outl g sheldholoe LR SieR ol oo

apper ategsl 2bfat thee bonding twbted 5s ipersecanrddiatto the

trl'fbntact—connection gsurface 15 by a thermocompression
operation, which can also be subjected to ultrasound.
Immediately after this, the clamping apparatus 21 can
be closed, as shown in Figure 8.

Figure 8 shows an outline sketch of a seventh step of
the method. In this seventh step, the bonding tool 4
severs the bonding wire 5 of the bonding clip 16. For
this purpose, the clamping apparatus 21 is closed. An
ignition spark is directed onto the bonding wire 5 and
the bonding wire 5 is separated, forming a bonding bead
14. This prepares the bonding tool 4 for singulating
the next semiconductor chip 1 from the carrier film 7,
as shown in Figure 2. This cycle is continued until all
the functioning semiconductor chips 1 have been
singulated from the carrier f£ilm 7 and have been bonded

to a circuit carrier 12 in the mounting station 11.
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10 bonding capillary 17 at the chip nmounting surface
13 can be noved to the contact-connection surface 15
so as to forma bonding clip 16 in the direction
i ndi cat ed b arrow C wi thout the bonding wire 5

breEki ey’ BfeP0354%Ation in the singulating station 2

remai ns 15 unchanged during this operation. Figure 7
shoms an outline sketch of a4 xth step of the nethod

uI ng and bonding. In this sixth step, the
cfééﬁ? ﬁ%o %lng wire 5is secured to the 20

contact connection surface 15 by a thernoconpression

oper at gy, v@tg;g a' S8o pe sg%gﬁtsglhgrul % Sou(r:i:g)ndlng

| medi ately a Re cl anp ng appdratus 21
be cl oI CRAEHIRYE QP¢9%UF@:8 PEIH gure 8 shows an

outllne-Sketﬁfngﬁl@tﬁ@yenébaﬁiéﬁ Oﬂz)th§o&9tﬁﬁﬁuck%ductor
this sevent vers

t.h stgﬁ € bond |ng é S
bondi ng vﬁ tfe PoRTMhECR Pﬁt% Wﬁ er {3)g having a
pur pose, hdreimSan'poolg dgparfdmsf2ting al d&ambllmgm wire (5)

i gni tion gpark (%Qﬁﬁdcoq;m il E’e b(q_pd' ng M r.e g.l%rt]: of f

30 the bondi ng MAre S separate mng a Son
bead 14.0eMiice pfebafes tlHdtEoadiagEenbtondtoror chlp (1)

si ngul at id¥r hh%d¥¥ge§eﬁl§ﬂngW¥cthathEJrﬂg%ﬁh%overed
carrier film?7 S shown in ure 2. This cycle is

conti nued” ?e%}?on@%%t?ﬁnEPFBﬁldé-séh#cénd%%ﬁ%ﬂondUCtor
chips 1 hmﬁieﬂ)eem ) 35whepgihatad fooritie wssY i e4) f bhA the

mount | ng StRC T 1ECVEER S 0! &&%%%1%032@%%‘%?
cl ai ns 1anmthﬂnx#QWdef@rSsmhgghQU¢ngraqulpopésnglon (8)
sem condygt of %rl'n%%l@ﬁ)lngh%’é.kpﬂes (f%xng%l Yl Fonductor

station 8%% f or sentconductor ch |ps

seni condY&i&GT waf &) (3Whicdyi nga®  b&&EMg tdéd’lld(eéli) into
for fixingntdaitictepi I ehlips  ON1R, Senk@Ndupidie Gl P the

gé%}gggdﬁélg{t Q{f de¥é£ 6) fOrblsftlngranged between
bonding tool (4) and a raising device (10) of
the lift-off device (6);

- a mounting station (11), having a circuit
carrier (12), which comprises a chip mounting
surface (13) for receiving a semiconductor chip
(1) which has been bonded to a bonding wire (5)
of the bonding tool (4), and which comprises at
least one contact-connection surface (15) for
the bonding wire (5) of the bonding tool (4) to
be bonded onto the contact-connection surface
(15) ;

- a raising and conveying mechanism with control
apparatus for controlling and executing
movements of the bonding tool (4), the
singulating table (9), the 1lift-off device (6)
and the circuit carrier (12).

2. The apparatus according to claim 1, characterized
in that the bonding tool (4) has a central bonding
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10 off a carrier film(7) which has been covered wth
sem conduct or chips (1) of a sem conductor wafer (3),
wherein the bonding tool (4) and the lift-off device
6 are aI| nabl e opposite one another toward a

N ontdu & &OQ:}ﬁ‘?pVg"bm tion (8) 15 of a singulating
tabI e (9) for a sem conductor —wafer (3) which has
been divided into sem condu &lor chips (1), and

vvhereln th sin t abl.e bi s arrange

bet weert 2Hi cﬁrﬁ’gg%g ‘% ob%'s‘?)d'f%l RGYdEFir cethra opogding
20 t he wiide - of5) débsiicry (&)rran@dmdmtl B ist atda@illkly;, or
havi ng 13at‘é1"a0li o é(s%rreofe sa(:.]dz)stm h conprises a chip

nmount i ng sur recei'ving a seni conduct or
chip (1) which has been bonded to a bonding wire (5)

25 of the baﬁgaﬁatheolaééardﬁ@ \efal ch1 PP Se% 3&1a1m 2,
| east one co tact nnec% for

bondi n§RHAE bﬁ&l ec qm%aly tGOOBe b‘Und]éﬂs a
onto threhonigaode«cmmewhwh sorfiaca Hoking 3Beada(14) of

raisi nQ}fén?vo‘}ﬂﬂ‘{ﬁ' gﬁeme ani sm wi t h. contr ol
or comtrollin

appar at us and executing novenents of
the bonding tool (4), the singulating table (9), the

lift - offhedexpparbbhs addheidd reyit r@‘r Bleeredd 2) re%%dlng

2. The appar at us according toclaim1, characteri

in that SorfhHeAtoor11ed hBs thaterthal 1 bBRaPARE Fenice
577 P/ 2@0354%fpris2k (aaplriall&rly‘lg( 1fkednea hamdi ngzhlch is

styl us, re be| arranged in.sa

capi | | %@%F%ﬁ’@‘?% |W§l neé otosﬁ yFﬁ (qf)) %ﬂ%t is
appar att@s kecbdiftagd wod fclaridn jL_soproIvaldmdz to puncture the
char actgiized- i psihat 7hhe,hondi g el (&) 88%aGetor chip

(1) off the carrier film (7).

5. The apparatus according to one of the preceding
claims, characterized in that the lift-off device
(6) comprises a heating apparatus (19) which is
directed onto the carrier film (7) in the region
of the semiconductor chip (1) that is to be lifted
off.

6. The apparatus according to one of the preceding
claims, characterized in that the mounting station
(11) comprises a holder for a leadframe, which as
circuit carrier (12) is to have semiconductor
chips mounted on it.

7. The apparatus according to one of claims 1 to 5,
characterized in that the mounting station (11)
comprises a holder for a panel which as circuit
carrier (12) 1is to have semiconductor chips (1)

mounted on it.

8. The apparatus according to one of claims 1 to 5,
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mel ti ng device which forns a bonding bead (14) of the
bonding wire (5). 10 4. The apparatus according to one
of the preceding clains, characterized in that the
lift-off device (6) conprises a raising needle (18)
wWHIBh 3% RY3QI=4PGht o the sem conductor chip (1)
that is to be lifted off and is provided to puncture
the 15 carrier film(7) and 14%¥t the seni conduct or

chip off the carrier film (7). 5. The apparatus
accor di ﬁad"ttﬁ?el%ﬁgt A& p‘?lé%tedit%’& BPYRRRNg station (11)

char actemizeiddn 4 hadldéde fd':ftaoﬁéwdeﬂhge_saﬁsgﬁ)ate, which
conpri | DEALd a (19) jch is i r.ect
ont o tfwagss_ccglrrl eré P%%pf% ﬁ?)t hjégrtééé;\llijié“ﬁ“"eof—’1 Frfiiconductor
seni corfdud ofl)chigpnted taratiti.s to be lifted off. 25
6. The apparatus according to one of the preceding

[ characterjized in that the nmounting station

cl ai ns, a

(1% cOmt i %%a’éa%%?déFCPEElﬁgl &R PFreCt whileH s 1 to 5,
Ci rcui tclearadteri(ZEY) ia tmmver&em@oﬂdgﬁgorswﬁm f(11)
nmount e [t 0_7. appar.atus_accordi ng to one of,

cl ai rrsqu%ﬂj&ilf,esgc arhg;:ﬁt o7 zg Ci R TR Iéewg%?Ynglous'mg'
stati owhirh) adnprisesita hotdeief or (B2pangs whbchhase a
¢l reul lsenpRidrBlodol?lon i O il Ganduet or chi ps

(1) 35 nounted on 1t. 8. e apparatus according to

one of clainms 1 to 5, FIN 577 P/ 200354977 - 22

char act®fd zgsbarathat atbergedgt ideg &%@t ben c(lJaV;l%nS hl to 5,
conpri sgs ol.der for_a rewri substrat e, I.C as

ci rcui tC%gé:%ﬁQeerr](zfé% 3 ttoh%\davglp% srg?r‘i‘l%gﬁﬂﬁct%tratjc% p (11)
(1) nowarmesigres ta BoddeThéoappareadio oegueticy PONodE ode
of claigRighidf Which as circuit carrier (12) is to have

a semiconductor chip (1) mounted on it.

11. A method for singulating and bonding semiconductor
chips (1) of a semiconductor wafer (3) that has
been divided into semiconductor chips (1), the
method comprising the following method steps:

- positioning a semiconductor wafer (3) which has
been fixed on a carrier film (7) and divided
into semiconductor chips (1) on a singulating:
table (9) of a singulating station (2),

- aligning a bonding tool (4) with bonding wire
(5) above one of the semiconductor chips (1) on
the singulating table (9);

- forming a bonding bead (14) at the end of the
bonding wire (5);

- lowering the bonding tool (4) onto the
semiconductor chip (1), =20 as to bond the
bonding bead (14) onto a contact surface (20) of
the semiconductor chip (1)

- lifting the bonding tool (4) with semiconductor
chip (1) suspended from the bonding wire (5) off
the carrier film (7);
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characterized in that the nounting station (11)
conprises a holder for a radi of requency housi ng,
which as circuit carrier (12) is to have a 10

sem conductor chip (1) nounted on it. 10. The

appaY &1k Pa/c?cQﬂ?oﬁQﬁtho one of claims 1 to 5,
characterized in that the nounting station (11)
conprises a holder for a radi?f requency PIN di ode 15

housi ng, which as circuit carrler 2 to have
sem cond FXBEHS A mAFHLSS ("‘PI) f%lR meitifod ofnor the
si ngul at |b¢guo‘armg bnﬂﬂengss)erbf:onducthvnd:ﬁ{g peoél) @f) ato a

sem cond e h een. dj i nt.0

seni conductor \gﬁ ét{% on 3&15] colnrf)crl%l%sg ?hglrcult
fol | owi nFartiesy él%bszthpchl ch@pl mpuatsied condfister (13)
waf er (3)anehi cfx hase bgen éhéedceﬂtécEaEBhﬁEthBH‘(éhrface

and divided, K into sem conductor chips (1) on a
si ngul at |(Hg'5) 25 table (9) of a singulating station

(2), - -alfiignimg ahbomgbmigdrablictcly) whip bendi Bg Wke chip

5 b t hi (1 t .
gl %gﬁl g;/l ng 1%{96 % fﬁgg}e &%%:198% Eneln sng %e ‘gn? 1E>)%>nd1ng
at the efadf (e 30 bonding wire (5); - lowering the
bondi ng tRElgitA eaLo Eé}?dlxgge%&%du?é)of bg}g'nﬂegﬁzs’ 5P the

as to bond the bondlng (14) onto a
surface EFRAIGT %Rl séi céraictdie cHhriP (MpuBbing surface

lifting th@)bw&dlm@ tdmita(&) deriéc&qurp@tﬁbﬂHdH <1ch P and

(1) susp d fro bondi ng wire off th

carrier nﬁ) e%‘?’ﬁﬁ%od‘f%’@?%g 3" the contact-
conveyi ng:qrmeqctemmcauhﬁaaﬁ @s)p (1) on the bonding

wire (5) of the bonding tool (4) to a nounting

station (11), which includes a circuit carrier (12)
wikh aTds Fynqﬁ}’mﬁiq:@cmirgg;etq 1@}aim 11, characterized in

that prior to the positioning of the semiconductor
wafer (3), the singulation of the semiconductor
wafer (3) into semiconductor chips (1) is carried
out on the singulating table (9) by means of

diamond sawing or laser beam separation.

13. The method according to «c¢laim 11 or 12,
characterized in that prior to the alignment of
the bonding tool (4) above one of the
semiconductor chips (1) on the singulating table
(9), a bonding wire (5) is introduced into a
central bonding capillary (17) of the bonding tool
(4) or next to a bonding stylus.

14. The method according to one of claims 11 to 13,
characterized in that a flame or an ignition spark
is directed onto the end of the bonding wire (5)
in order to form a bonding bead (14) at the

bonding wire end.

15. The method according to one of claims 11 to 13,
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5 and at |east one contact-connection surface (15), -

fixing the sem conductor chip (1) on the chip

nounting surface (13) by neans of the bonding tool

(%10 - guidin 5g the bonding wire (5) by neans of the
Ry % 0‘3342QQI§ 43BM the chip nounting surface (13)

to the contact-connection surface (15), and - bondi ng

t he bondi ng wire (5) on the &dntact- connection

surface 15 12. The_net hod_ accor di to claim11,
char act é}q F S 26%hatn pridt %Bd’t“ﬁ%l}f)%sﬂgfiliﬁpﬁg igf qapgied
sem corductor fomrhea b&)’ldlhbebsaladgLKIMI &t ofhé hend of the

sem co%@ %g into sem conductor chips (1)
is carrie out onthe singulating table (9) by
means of dianond saw ng or | aser beam separation. 13.

Thes netthed asersdi ragzd&dclln@l ndlcge k% cthamacteri %Sd 15,
in that rlortoteﬁg bondi ng t ool

al i gnnment of 25 the
(4) ab $Bni ggﬁ&uct%li‘e’&‘ﬂ?%%ml?ﬁs%ho?he sonic
si ngul damyiricablies darieal bouti n® wbeerd ( $hd sbonding bead

i nt rodug_eqq I LR+ (4§nt Y@Anégélf' n%u | | arX%&?N) o)

the bonding tool 8I ng
14. Theawmidrlugicor ding tdlone of cI aims 11 to 13,
characterized in that a flanme or an |gn|t|on spark 'S

directed onto the end of the bonding wire_(5)
order tTg"ef o'P‘ﬁ%:]aogoﬁ(‘ﬁcr‘ng%@d % 4Pngt QﬁwedSSmBorﬂdﬁ ngo 16,
Wre emhafﬂttéBMZdﬁHiHKtHHKprﬁéﬁ to one stepl aifmM i¥ting

to 13, P/ 20035497 character d |n hat
i nduct |é\?e h g’fzcliné;glg cgrr(‘le)d 65P 55 &rcmdémg: (1)
bead (®Msp@nddte diwbrof tlhe bonding wire (5) off the

carrier film (7), the carrier film (7) is heated

in the region of the semiconductor chip (1).

18. The method according to one of claims 11 to 16,
characterized in that to fix the semiconductor
chip (1) on the chip mounting surface (13) by
means of the bonding tool (4), the sgemiconductor
chip (1) is pressed onto a layer of adhesive on
the chip mounting surface (13).

19. The method according to one of claims 11 to 18,
characterized in that to fix the semiconductor
chip (1) on the chip mounting surface (13) by
means of the bonding tool (4), a layer of solder
on the chip mounting surface (13) is heated and at
the same time the semiconductor chip (1) is
pressed onto the molten layer of solder or the

molten eutectic layer.

20. The method according to one of claims 11 to 18,
characterized in that the bonding of the bonding
wire (5) on the contact-connection surface (15) is

carried out by thermocompression sonic bonding of



bonding wire (5). 5 16. The nethod according to one of
claims 11 to 15, <characterized in that

t her noconpr essi on sonic bonding is carried out to
bond the bondi ng bead (14) onto a contact surface

( ZOON 0371 Y 2Qh§4bhtluct or chip (1). 10 17. The met hod
according to one of clains 11 to 16, characterized in
that prior to the step of 1745 Mg the bonding tool

(4) with sem gonduct.ar chip.(1)  suspended fromthe _
bondi ng' wiSDroen 9 ofF he (111§)car°ﬂ e& | MOEFRCHFonnection
carri ersUiflang 7)15)s. heated in the region of the

sem conductor chip (1). 18. The nethod according to
one of clains 11 to 16, <characterized in that to fix
the sem conductor 20 chip (1) on the chip nounting
surface (13) by neans of the bonding tool (4), the
sem conductor chip (1) is pressed onto a |ayer of
adhesive on the chip nmounting surface (13). 25 109.
The net hod according to one of clains 11 to 18,
characterized in that to fix the sem conductor chip
(1) on the chip nounting surface (13) by neans of the
bondi ng tool (4), a layer of solder on the chip
nmounting surface (13) is heated and at 30 the sane
time the sem conductor chip (1) is pressed onto the
nolten | ayer of solder or the nolten eutectic |ayer.
20. The nethod according to one of clains 11 to 18,

35 characterized in that the bonding of the bonding
wire (5 on the contact-connection surface (15) is
carried out by thernoconpression sonic bonding of FIN
577 P/ 200354977 - 25 a bonding clip (16) on the

cont act-connection surface (15).



