Met hod and apparatus for nounting sem conductor chips FIELD OF THE
| NVENTI ON [ 0001] The invention relates to a nethod and an apparatus for
nount i ng sem conductor chips on substrates. Such autonmatic nounting
apparatuses are known in technical circlles as die bonders. They conprise a
di spensing station for applying adhesive to the substrate |ocations of the
substrates and a hondi ng statlon fog oIaC|ng_the.sen1 onouctoilyhlps on the
substrate | ocat i-5s—prdy A \ E—NVENTI ON
[ 0002] A substrate contalns a predeternlned nunber of substrate |ocations on
whi ch respectively one sem conductor chip is nounted. The processing is
typically acconplished in suchFEIMOARerHE hENVENTIQNf i rst step at the
dispensing station a portion of adhesive is dispensed to each substrate
| ocati ol hhe sbSLEaLes oThe subst (8l e det el anspRaledul ordne bondi ng
station an he sem conduct or |ps are applied here are now applications
in mhlchmquamenalS¢MNmm§dndtsrnﬂHlp§enncﬁwhﬁﬁﬁaﬂeschﬁp@ﬁzﬂﬂ§oméﬁh€e@P¥ﬂF%§§ch
Substrata% aF0ELOLUDEL, 9hodhiDS! ANk 0GALONS CaDs D S LSS, iy even at a
very hi roughput rate (UPH = units per hour) the automatic nounting
apparatu@m@@qaﬁreghawﬁmﬁénﬁoﬁtqﬂwyvlépﬁg@QﬂMYHﬂﬁea§G%§Fﬁaﬁ@ FB%atWQﬁE¥%§F t he
Substratl%c\ettttanadapsah\seswatrat%sl qnges ga@amghataelaalﬂoad idwehd drare” or
‘dry out tinme" of the adhesive. The dwell tirme specifies For a certain
adhesi veemdwonongt Uhehiag| prurkhe FEPBEEaER N 976 1appI PEotidsA Bf th mARefH&Es ve
and the placenent of the sem conductor chip may be wi thout quality problens
occurring. The problemis spgektkreahd Yot hatr anskitrdorns on a portion of
adhesive applied to a substrate location in the course of tine which skin
negativ %y influences the behaviour of the adhesive ur|n thg nnqptlng of
the senmil@998lct of THSFI2FRi LHAIBFem PECT rCUMIERL R IEWS yg ther by
provi di NngcaRkyna ROrMien Qésﬁéutﬂ&@b§t6ﬁ@esdmmaahuoaSONMdﬂipadbemowmteuujThhen
fitting with sem conduct or Chl S ang g i ng thg substrat%hsgveral lrn%s
t hr ough A'RESAP e bofué¥Pufe 1Y qcofnﬁ tFREEFod dITBIE &PETf it ted With
sem conditebobt ChihgiGhehyigd rauigiing hhﬁoﬂﬂﬂpﬁl@ﬁl aghsdiatd as dndpédmeeddrdi ng
stations as close as possible t ne noth that the appl i on of
adhesi veeatcg SHRS Siist B‘Sf:étt?ﬂ:a‘tﬁc}&ﬁ ﬁ’t 3 6’] a BeRt% rattﬁegge#ﬁ?%gonduct or
chip th&ﬁ%ﬁ@pSﬁﬂaﬁakEthbaB@n&hﬂhs&aShOﬁt&ﬂdtMM£sdmiayuhﬁhesecbmbwhﬂﬁﬂs have
various di ant ages. - SUMVARY E_| NVENTI ON [ 0003] It 0, t of
t he inv@ﬁpﬁ g nf eP5p %9%é¥teﬁc§gﬂu?|on o Phggiééﬁbﬁkégggg%sghﬁﬁ
[0004]Ea@hlsuhsm¢aﬂechmssaapfademeedloedﬁnunb@bswtatesdwgtnaméerowétions
whi ch are arrang d |n ows and cal u n e n where the
rows rum SgFaf tfﬁe d??%gFigﬁ o?r?raﬂggbfﬁggngE 3nﬁggs run
perpendwmmbaghpnmtﬂutam (begt+ omiofs peansporit thEa@ht@mb@MTap@nﬁsn@|V|ded
according to_the |nve |o 0 S u
e adhPEaBL oot o esrpri S disc Pas Pa ) L e ot 6o en e
The nunisée GﬁbSUbﬁKEgMGhSadEESde ghst Ks LngeFhghseniltorrducadtedhiPeldr e
rount ed ekl bhend.8) QY Ronst &3S cne! LANSPAVY ! At Bfe PHSIEALBE O 10 for

dlspen5|ng sta
a certain adhesive how long the maximum time between the application

®)

-I.'. - (22 A\ - ‘-..‘- Al

of the adhesive and the placement of the semiconductor chip may be
without quality problems occurring. The problem is specifically that a
skin forms on a portion of adhesive applied to a substrate location in
the course of time which skin negatively influences the behaviour of
the adhesive during the mounting of the semiconductor chip. This
problem is circumvented nowadays either by providing only a portion of
the substrate locations with adhesive and then fitting with
semiconductor chips and passing the substrate several times through
the die bonder until all the substrate locations are fitted with
semiconductor chips or by arranging the dispensing station and the

bonding stations as close as possible to one another so that the



di spensi ng an adhesive portion to each of the substrate | ocations of the
first sub-region, transporting the substrate to the bonding station,

pl aci ng sem conductor chips on the substrate |ocations of the first
sub-region, transporting the substrate dack to the di spensing station,
di spensi ng an adhesive portion to each of the substrate |ocations of the
second subrliggitdan of raiwpdrei by AUlve sshbsrate dacetihe dohdibggrseatiait, of

placi ng semLonduahol ShiRspomdngsubstrate docat 008 Hishecsecond
sub-region, and continuing so until all the sub-regions of the substrate

are fitterlam-t Aheehi oRdUEnsr NeYR PRrippe0s HEH@nteIps- t he case that one
substrate after the other is provided with adhesive portions and fitted

wi th sem conduct or chips, whegguener sbstfatevigr@hways | ocated at the
di spensing station and at the sane tinme another substrate is |located at the

bondi n tion. _In order that an_ automatic sequence is possible, a buffer
stati og fioabcﬁ]spogédl%e‘i}\ﬁeéhj?ﬁ% ¥ stg‘@néflﬁ%n%]toé‘?it(?n ﬁﬁ%ll‘fpﬁé &htfhg station,

whi ch i ssclonfioguted @ss2 papsiagriinace at which one or two substrates to be
transported fromthe dispensing station to the bonding station and one

substrat g, dgbe Lransported in,the oppasite, disection fyom the ponding
station to the di'spensing 8F&tTh CRACET oY e burfer station1s
t her ef ormcanbngurvedct artecenaposmardd Y nr eces vend e lomnnt won sulestirahes ahdch

renove them.fromthe transport path. .[ 0006] T .desj.gnat es t n le tine
oo e R oMHEAE S IORE! L ke L0000 TftoD) JOBLES, (I cIRRTSYE b
subst r attehd @odtinos and pE2pdedi griatresot hibe mdareanioheof | tmamrsequick edaclt t he

bondi ng i to_pl. i ucto hj .a_S r.at j on.. The
e At eeate A ReR 2o R, SRk TR e R SR B Lo |
wi t h adhesiereipedt $wWnsreosonber efor @aAhssulptredfjon Theptises AuRsteqguialdd to

pl ace a.,sem,cgn hi - catlo f S ion is
t her ef orhg At ZgNgagél%a elgtclg{rgr%a&%t v fg’cﬁH@?%{)ggefg Sbgt%ée Nt gsagrt)l ?%%%?on of
adhesi v&X to2a Specidnicosdbsteat@ irscateonowrtd wé tpl tleenitlogfing steps:

sem conduct,on, sgBLP; gf Y %uﬁpw‘?gé% gcositehgt &%%;?e_Asﬁ%l%.t kpR: {5, therefore the

l'arger of the two tines Ati an ‘ = Xi mun(At1, At2), where the
t ransport diispentingm atheddiespeastarfisnatronaty athdhsoadbaigradcatlicreatiens of

negli gi bl & jen rGQEPaL isagiEhe dwel | time tp is a time provided by the
manuf acturer of the adhesive which specifies how |ong the nmaxi numtine
bet ween applaneéarr bhndfthehevhghesis dcattiepbarentStét1ehe semi conduct or chip

may be wi thouh nguadh{doRuelbeneh QECWH kRE- s ks drdt_Ch BEE: i drhe JrURRET £ K- af
sub-regi ons should be as small as possible but selected so that the

condi tion SNP-Zegpois usual |y satisfied. [0007] The nunber K can be
det er m ned,rahabo eX 8Pl &he 885041 ack to the dispensing station,

- dispensing an adhesive portion to each of the substrate locations of
the second sub-region,

- transporting the substrate to the bonding station,

- placing semiconductor chips on the substrate locations of the second
sub-region, and continuing so until all the sub-regions of the

substrate are fitted with semiconductor chips.

[0005] Here it is the case that one substrate after the other is
provided with adhesive portions and fitted with semiconductor chips,
where one substrate is always located at the dispensing station and at
the same time another substrate is located at the bonding station. In
order that an automatic sequence is possible, a buffer station is
disposed between the dispensing station and the bonding station, which
is configured as a passing place at which one or two substrates to be

transported from the dispensing station to the bonding station and one



a) calculate the tinme Atn required by the dispensing station to provide all
M substrate | ocations of a substrate with adhesive as At8l= M* Ta, b)
calculate the tine At82 required by the bonding station to fit all M
substrate | ocations of a substrate wi th 3 sem conductor chip as At82 = M*
12, c) select the time Atsas the larger of the two tines At,' and At82,

i.e. AtsshfbrarantAtre tAE82Poreld dal thfatrPratider direciRen Arsnt phe onding
_det erm n@tétrl%nnggb@l{e lﬁii%'ptehgﬁn&ysﬂ’a(%[ieg' Bgy up-Jdhe &‘ﬁé']&li’%e&o sthei fiexts hi gher
integer or rounding down the ratio Rto the next snmaller integer. [0008]If
t he nunbEtereficgedeertifured by FORMIPAGLUPrIIFEVicaPPd | t19't KEPRRXE LI GRer

i nteger, rdfiRR themt i, WhieCh gl anRses ohet ween application of adhesive to one
substrate | ocation and the placenent of the sem conductor chip on this
substrate |ocation js definitely shorter. than the dwell tine tcP" I f, .
however , (34081 at Fo RSILgNBNES S6mBRAAL °Y Ffgér™E hERT AT Sheégkre 191 SRSy S 1R =

L. 13 or Ratibn28004pgis; @vVeBrt 86t aiheb Svd RRN aquiubetreasanabt eod Gand 1,
determ ne the nunber K by rounding the ratio R down to the next snaller

i nt eger ‘ger'?&gélﬁ‘@%?f?}bealr‘lefnb%%%et e TGEATT Y Alah§ab sty % K& F Ui Yement s

i nposed g apeéeniddanappbircati®mndaspiuberexeeedcagidbhe haeklinéime - LE, .
This decision is at the di s? etion %f t he process eng}sneer QOOOQAItit%an be

the case $Har SthE® R ITFedi bnS ard bt 2 8 addd PRt sdhe U8rzedie! ¢!

because ddrestiotapontinder ief tsethsiarat at] ecat + ons Whée ximet At véghibteal hy t he
nunber Kl%sceaav\hgl e nupber or becausg og%e csol um 'kn faghci%%%eo%satoubb_e
fini sh- precEs8ed AP IWE T RAnDEP & &5F uliis P4 8liBst P At e o's Rote ditii si bl e
by the _mswgtieh KsaSheace/ﬂwbeAnyﬁberk. tht mntﬁmHSAbG/JHﬂw easps¢hatetiweenKthe
sub-regiQons.ar ic?r?'é’f subst ant i al Iay thegiarresu :asé?:atleof)loa] I.f _the K

.a iCa a sive t speci (] ion, an h
sub-regi hs AT Whi e T e §Ubst rat8 s i vi are subs antla?lyefhe samne

si ze, thdrcetmens sufd iseméndnddctidre chibf @t tStiat ispaci §iadaptsedase 1dattione
substrate tQ.bectrangponted. from e di spansing statien to the bonding

Lratg Ly d y d.ne bon
station lan%f one substrate to be transpor?%%si n the opp@)sftee direction from

the bonditng statmon(Ate, tAe)di spersithy Statsprrtcariner 6sgn tihe cidernsirad
substratgs, Ly Qc?@tﬂemb%ngﬁfé%eéteﬂ“o '%9%%@’1& 1891005, SR qably #d dwell

sane-5|ze Sup-regl ons an e snaller Ssu gl on, can pe processed,.th
buf f er dtizei bn irrust thee aplaptisddt by crlos snamwdastibser atfesheoadlee tivangporhed

fromth i i i t . b i i b ate to be
%p@'g%f@@@ eatgglh deﬂe :LigmPendl ati gppand,.ane substL e

transporte rom-t Ing station to the dispenhsing station. BRI

DESCRI P‘Pld@QISEFeWE DRAVENS F| GURES F@mquﬁﬁwt@@céhbanyam@eqwéﬁb%@%, whi ch
f’:ll‘ € 1nc u@@ﬁ@&%éﬂﬂe?ﬂsaggcﬁpfﬁ;d .t lﬂle girpﬁp;leo,f th@' ﬁumlﬁ 'ocfaghlg-nregions
illustrate one or nore enbodi nents o? the present i1nvention and, together
wi th t hehgetdi beddesediipef aressidleebtd wdsicdied thetprt ridiepresdapirn

i mpl enentati pnssofiste y RuentkpLy. The figures are not to scale. In the
dr awi ngs:

[0007] The number K can be determined, for example, as follows:

a) calculate the time Atg required by the dispensing station to
provide all M substrate locations of a substrate with adhesive as
Atgy = M * 14,

b) calculate the time Atg, required by the bonding station to fit all M
substrate locations of a substrate with a semiconductor chip as
Atg; = M * 15,

c) select the time Atg as the larger of the two times Atg and Atsgs,
i.e. Atg = maximum(Atg;, Atgs),

d) calculate the ratio R = Atg /tp,

e) determine the number K either by rounding up the ratio R to the
next higher integer or rounding down the ratio R to the next

smaller integer.



Figs. Figs. I, 3, 2 4 show the parts sem conductors understandi ng show

enl arged and of an apparatus for nounting on a substrate necessary for the

i nvention, sections of Fig.l and 2,respectively, Figs. 5 6 show sequence
._.4_

di agrans.
[0008] If the number K is determined by rounding up the ratio R to
the next higher integer, then the time which elapses between
application of adhesive to one substrate location and the placement of
the semiconductor chip on this substrate location is definitely
shorter than the dwell time tp. If, however, the ratio R is only
somewhat larger than an integer L, e.g. R = L.13 or R = L.23 or is
even larger, it is then quite reasonable to determine the number K by
rounding the ratio R down to the next smaller integer and specifically
because the quality can satisfy the requirements imposed in a specific
application despite exceeding the dwell time tp. This decision is at

the discretion of the process engineer.

[0009] It can be the case that the K sub-regions are not exactly the
same size, e.g. because the total number of substrate locations M is
not divisible by the number K as a whole number or because one column
in each case is to be finish-processed and the number of columns of a
substrate is not divisible by the number K as a whole number. It can
thus be the case that the K sub-regions are only substantially the

same size.

[0010] If the K sub-regions into which the substrate is divided are
substantially the same size, then it is sufficient if the buffer
station is adapted so that one substrate to be transported from the
dispensing station to the bonding station and one substrate to be
transported in the opposite direction from the bonding station to the
dispensing station can cross. In order that substrates divided into
different-sized sub-regions, typically K-1 same-size sub-regions and
one smaller sub-region, can be processed, the buffer station must be
adapted to cross two substrates to be transported from the dispensing
station to the bonding station and one substrate to be transported

from the bonding station to the dispensing station.
BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0011] The accompanying drawings, which are incorporated into and
constitute a part of this specification, illustrate one or more
embodiments of the present invention and, together with the detailed
description, serve to explain the principles and implementations of

the invention. The figures are not to scale. In the drawings:



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0012] Figures 1 and 2 show the parts
of an apparatus for nounting sem conductors on a substrate, a so-called die
bonder, required for understanding the invention. Figure 3 shows an

enl arged section of Fig. 1, Fig. 4 shows®an enlarged section of Fig. 2. The
apparatus conprises a dispensing station 1, a buffer station 2, a bonding
station 3,Fiygd.ch,ake ar?rl”@?rwgédesn@x:msquéhyapWﬁaﬁelSsépﬁ @@d\féﬁée and a
transport device 4 for éénﬁ%%ﬂ%&&&gstlﬁe subsiatesnekBsihis oxanple, the
transport device 4 conprises two paral | el - unni ng guide rails 5 on which
the substrates rest andms?terlséaé@‘lmwh@l anpeneafovabl e paral | eI to or at an

I I
6 cl amps r BNFECCTVAly ORECIBGEFATY HELRBEN g Salprag 3 au “BRat VAL 11

to the desired station.anbhe dispensing station 1 is confl gured to di spense
adhesive to the substrate |ocations of a substrate. The bonding station 3

i s confi gufetft 8 pPace L E6ABBREDIIIGATPESon the substrate | ocations

provi ded with adhesive. The buffer station 2 is configured to renove from

the transport path a substxatm tgmtrhasideer part iavdyriont ted with

sem conductor chips at the bonding station 3 and which is to be transported

fromthe ing_station 3 to,the dispensing station 1 ndt i.ly park
it so th&éj&%ﬂe SOEEESE \r}eagﬂbét? ?eti“F P%tsuocftcgélsflega %st ra otre ‘?rqoél\ﬂyﬁ ch
adhesi ves@airdonanst sy @rbeesubppta e at sbhearﬂiespeﬂisi hgnséxa,t irequireddfarhi ch
must now b f|t d W|th sem conduct ar Chl can_be_transport t he

di spensﬁhrb Pghn‘itt § tRECBohdf ng > ta?l on }? 5 % % {Gﬁgegg {iﬂd‘m
substrat®eig [001B}©n 4 hﬂmpnseéerexelhre;ﬂdoden‘exﬂn sdfong the The fappaséiats on 2
cont al ns_four para runnin ui de .rail st 0 pport 7,
i.e. two fiTst au?délsrpalnls "8 %F%%oosne i 7 % %i&r s?’@glgalr)llg %n% %Bég ond gui de
rail s 9 fduap@sled |tha:Iseafendrphragrmd IsmucaeesllvetIPErleabbeesaiﬁ]@eguppmI ghcan
be raise d by ne e uppi

per pendlgrua] %% Itrgm%f%%er élnspor rgl{i% Al h}j }:I}é; éel%e?ttqﬁtgg gﬂi)t}%‘fl%r stlgk?ll on 2
can adopthd woapesdtt cleice. é. canmamsg@dtpgsmnajdeﬂx ¢rhgind avideFrglls)s o
whi ch t g, fhr %Begé’ﬁé’secd,faac'e' S 858 da%J laLl{SEe‘c%ﬂtBhthoh%lgHbge6 Gﬁ’dda%lé B!‘arébfel
transport device 4 an ower ed position and Fig. 4) in ch

t he secord %ua@eamaadtsteQaagéefT—leirhamgvhde h?ealglui d>e Waere @%ftrﬁﬁép‘ﬂ?‘éﬂ‘é?port
device 4 acT{‘%fSEﬂgr d %uhggrn§§'ﬂe%p§ct9v&ﬂp’on%s sLpsBPPA! ¢t wkBn F@ 2 and
Fig. 4, eb abrlcat romone piece of material. The guide rails 8, 9

faci ng ttenpiagpsaes anel prgferabl e ffoengds et Séaﬁll@’flr uﬂi%@@?@f}s“ﬁ%e gui de
rails 8,59 d;agi Ng; away, fiALLhe, ClaRS 6 ahk el ebabhy fismdcas grooves.

[ 0014] The buffer station 2 I's thus configured to tenporarily receive one or
two substactésneroma ebstansporthaldpnééranttatembve theTricireRet? rRifsSor t

path, i.&mnitReyucad: teNRAr 8hi L¥e haiRarked outsiide st Beotianspath Rakdsiwo
that one or two substrates to be transported fromthe dispensing station 1

to the BEIIbHGTST attiadion ahs ceoskiaredbse reteeo fHemt FamsgareearF nPitHe @

reverse éilﬂs%%‘c@ntkﬁa(@'ﬂafsh%egﬁnﬂéﬂglaﬂ_h@t FOPr & LA thhecli spensdtdg shaps ot 1.
[ 0015] Figure 5 shows a sequence dia g amwhich illustrates by reference to

three s PRPEENSi S§aF133 Roard HE iiibdfr 5P 6 driélsPEERed eF We EBRIPAY Y a

first examplianysempodinzeat spins ey itw@AbLON 4y \Méknﬁbréhﬂl%p&ltbk ﬁegs@n&d’tave
substantially the sane nunber of substrate |ocations,

subst r at@9 GEEFPINS’C ISHPBhFEt@xANPIE RUCCISSHife SI%’E&F?B%S df° wﬁécal spensi ng

station skhelshee! peatiR afavbhse&ufaf@lgaaét Othe? da@gehben4; acattion :Dfaﬂidne
bondi ng station 3 are narked arrows, eS| na es the tine axi

buf fer StHEPORISE RO &@atféat?ﬂ ‘gsb%f} t%ealﬁcs&n Bonduet o %PB%P%?%M
mount ed fant Ree sabsidratieg asat obd omgo Ahd H_dS}&iJfrigr stasubst3 atie eSi past the
transporte?{ to the dispensing station 1. Bl) The substrate | ocations of the
first sur€di BPDi d%e substrate Si are provided with adhesive portions.
Cl) The first substrate Si is transported to the bonding station 3, the
second s\OPIB(at eIiS2Hes pirednspeod taetbddomthe dghepengihrgbsf &t crfation 2

contains four parallel-running guide rails fastened to a common
support 7, i.e. two first guide rails 8 disposed in a first plane and

two second guide rails 9 disposed in a second plane located



- 7 - D1) The substrate |ocations of the first sub-region of the substrate
52 are provided with adhesive portions. Parallel to this, the substrate

| ocations of the first sub-region of the substrate Si are fitted with

seni conduct or chips. El) Exchanging the @wo substrates Si and 52 by the
steps: The substrate Si is transported to the buffer station 2. The
buf f er sthiegroe} sThy sughert nt cqsodet Fohs®l anfhéosekrd foat @egpsef a

t ranspor tk NG, st at - id; Pasgses, tie Rutfepost aldtan 2.
The buff%lrelq’s% 20 gﬁ g%qg‘eérggﬁgftf‘?ﬁ%lgg\gggif%ﬂo(%cﬁ. 20k subst r at Bost et
&t

transporiedhic ekenwlispaashbn @tagaon. 2 FFan PHEPEUBY? Rasd HieRat iorls 6f the

second subrd£0L00: Pfod Re (FUHSTT 8l F1gar ) provinded whd headheghyge pafillisops.
Parallel to this, the substrate |ocations of the first sub-region of the
subst r atar3L1ask ¥ith ddewdthds eifidenduef of P HPEsSPeFy IREFENGi A the two

substr atﬁﬁqéﬂedaggséeidw st hei§t ePsind th. supsity ahecB2chs Jdanapghied ta1she
buffer station 2. The buffer station i's brought into positi . The

. n
substrat® e if4ueh drsPortedIt e e idsndi Wy Sttt oA Whetre it gas t he
buf fer s{ald@as2d gdhe bufifersstatden 2siss ippugbhti n origasict ke Ag. The
substrate 52 is transported to the di sgens_l ng s%atlon l. .

be fabricated from one piece of material’. The guide rails 8, 9 facing
the clamps 6 are preferably formed with a protruding stop, the guide
rails 8, 9 facing away from the clamps 6 are preferably formed as

grooves.

[0014] The buffer station 2 is thus configured to temporarily
receive one or two substrates from the transport device and remove
them from the transport path, i.e. they can temporarily be parked
outside the transport path, so that one or two substrates to be
transported from the dispensing station 1 to the bonding station 3 can
cross a substrate to be transported in the reverse direction from the

bonding station 3 to the dispensing station 1.

[0015] Figure 5 shows a sequence diagram which illustrates by
reference to three substrates S1 to S3 how the substrates are
processed according to a first exemplary embodiment of the invention
in which the K sub-regions have substantially the same number of
substrate locations, i.e. about M/K substrate locations. In this
example K = 3. The location of the dispensing station 1, the location
of the buffer station 2 and the location of the bonding station 3 are
marked by arrows, t designates the time axis. The buffer station 2 is
located in position A. The semiconductor chips are mounted on the
substrates as follows:
Al) The first substrate S1 is transported to the dispensing station 1.
Bl) The substrate locations of the first sub-region of the substrate
S1 are provided with adhesive portions.

Cl) The first substrate S1 is transported to the bonding station 3,
the second substrate S2 is transported to the dispensing station

1.



Hl) The substrate |ocations of the second sub-region of the substrate 32
are provided with adhesive portions. Parallel to this, the substrate

| ocations of the second sub-region of the substrate Si are fitted with

sem conductor chips. i) Exchanging the two substrates Si and S2 as in step
El). KI') The substrate locations of the third sub-region of the substrate
Si are prooviHed smoshraighdsicaeipos toforidie Parat |vlbtTegthn of tthe substralie

ocat i ons ofa hesBeapriaty Leo ol ol DB BUAN [ 852 AT fiibgduid L

sem conductor c xchangi ng the two substrates Si and S2 as in step
Gl). M) Theswutisetat bodascanisons Bfe thiesthprk muoregf o dfSWREratdstt at e

52 are proviged mithyadhesive; pordians cRapallel to this, the - 8 -

substrate |locations of the third sub-region of the substrate Si are fitted
wi t h semigomuciaonichi fise thio) sbet satest sat en&isd vt thaspozdsed to the outl et
of the automatic nounting apparatus. 01) The substrate S2 is transported to
t he bondi ng st 6APSPFIteTRd $ELEYFHROTESY) &O tien SBSL B 13- Me “di spensi ng
station 1. 41) .Th bstrate |ogatj t i : -xegion of the
substrate S3 aq‘qrhee %P%\gne]aescf%vﬁlfﬂ % éeg%}\?’é@égr%f%%{%%&g?g Iéel to this, the
substrat e | ocaticoRspf rdtre sbhii g de sahsgegeant ®ftidh@osubsy reda 52 arehdid t ed

w th sem conductor chips. [0016] The second substrate S2 is now finish
fitted with 1t passes the buffer station 2.

- The buffer station 2 is brought into position A.

- The substrate S1 is transported to the dispensing station 1.

F1l) The substrate locations of the second sub-region of the substrate
S1 are provided with adhesive portions. Parallel to this, the
substrate locations of the first sub-region of the substrate S2

are fitted with semiconductor chips.
Gl) Exchanging the two substrates S1 and S2 by the steps:
- The substrate S2 is transported to the buffer station 2.
- The buffer station 2 is brought into position B.
- The substrate S1 is transported to the bonding station 3 where
it passes the buffer station 2.
- The buffer station 2 is brought into position A.
- The substrate S2 is transported to the dispensing station 1.

H1) The substrate locations of the second sub-region of the substrate
S2 are provided with adhesive portions. Parallel to this, the
substrate locations of the second sub-region of the substrate S1
are fitted with semiconductor chips.

I1) Exchanging the two substrates S1 and S2 as in step El).

K1) The substrate locations of the third sub-region of the substrate
S1 are provided with adhesive portions. Parallel to this, the
substrate locations of the second sub-region of the substrate S2
are fitted with semiconductor chips.

L1l) Exchanging the two substrates S1 and S2 as in step Gl1).

M1) The substrate locations of the third sub-region of the substrate

S2 are provided with adhesive portions. Parallel to this, the



sem conductor chips and is transported to the outlet of the automatic
nmount i ng apparatus. The nounting of the sem conductor chips is continued
with substrate 53 and other substrates in the sane way. [0017] The step
sequence Si is carried out when the nea® cycle tine Tl of the dispensing
station 1 is shorter than the nmean cycle tine 12 of the bonding station 3.
Wien Ti > i 2,sublsérstpstactéonsi oandhes2hare exchmyded ¢hstheadubptipee stlep
sequence El with. f.ollow q El': The substrate 52 is
transported a}[/}_doe ?ﬁgpgﬁfvﬁeérh \sé%gtgf%&%t%%%gp%ﬁffer station 2 is brought into
posi ti omiB. ThEheubsbsitatse Ss tsardspanrspar tedcieo ouhéedi spensi agtshation 1,
where it passes the buffer station 2. The buffer station 2 is brought into
position A "FR&EEELEFHAEYS2 is transported to the bonding station 3. The

sane appii)esrHe0kubber steR2s equenats farteh00d 8l @uhaify sdams oa.sequence

di agram which illustrates how the substrates are processed according to a
second eXenplhar pubsbodiar®it ief ttdresdortedt tontlien ddkpehs Kedl sswliipegl ons have
substantially the same nunber of substrate |ocations, and qne su I8 i on

has apprdXi marePYPRaFFtad orahyoRuIt Fatet t HTatTEngeeeCy.CimtLe18888"
N1 = N2 = 72004 rM8p o360, wiberaiddkive PBrdesignateat hel murhed sof thdie

substrate | ocations of the three sub-regions). The buffer station 2 |
| ocated in pgé’ﬁsft'rrﬁﬁeA%chﬁéogén‘?%o%élglégdcﬁlf S 487 nd nﬁéeds Sthate 82
substrates asef ahtows: with2kedheoddusiorsuhspsate Si is transported to the

di spensing station 1. B2) The substrate |ocations of the first sub-region
of the ate Si are provided. w adhesi v t) . The first
substrats[leblai%lii S k%Panssepcf))f1 esdukf%% 56 %gn%ﬁ nrbowstfg[ ?g{ﬁ gl thdeglg[)érclond substrate
S2 is trsanspontiedtdno dhiesdispensitmgnspattiah th. tB2) odthlets oifsthat @ut@wdtiicons
of the first.sub-region_of_the substra re. i it B adhesi ve
porti ons.”"Paraf | gP oa(%tu I s?h? ﬁnewélg Islgrgé et o%g %gégg%%e%qh\ghép?st sub-regi on
of the substinate Sithasebbitited 34 thdsehheormbstortehips thE2paBEx chringi ng t he
two substrates Si and S2 as in step El or Si' of the first process

descr'bﬁ%017] The step sequence El is carried out when the mean cycle time

e 3,

1, of the dispensing station 1 is shorter than the mean cycle time 1,

of the bonding station 3. When 1, > 1,, the substrates S1 and S2 are

exchanged instead of the step sequence El1 with the following step

sequence E1’:

- The substrate S2 is transported to the buffer station 2.

- The buffer station 2 is brought into position B.

- The substrate S1 is transported to the dispensing station 1, where
it passes the buffer station 2.

- The buffer station 2 is brought into position A.

- The substrate S2 is transported to the bonding station 3.

The same applies for the step sequence Gl.

[0018] Figure 6 shows a sequence diagram which illustrates how the
substrates are processed according to a second exemplary embodiment of
the invention in which K-1 sub-regions have substantially the same
number of substrate locations, and one sub-region has approximately
half as many substrate locations (e.g. M = 18000, K = 3, Ny = N; =
7200, N3 = 3600, where N; to N3 designate the number of the substrate
locations of the three sub-regions). The buffer station 2 is located
in position A. The semiconductor chips are mounted on the substrates

as follows:



52) The substrate |ocations of the second sub-region of the substrate Si
are provided with adhesive portions. Parallel to this, the substrate

| ocations of the first sub-region of the substrate S2 are fitted with

sem conductor chips. 02) Exchangi ng the $wo substrates Si and S2 as in step
01 or, by analogy with ElI', a step 01'. H2) The substrate |ocations of the
second shib- g émret fuhstgabst $htis $zaaseom@vlt@e§hw dipredisé s vet Hora dns.

Par al | el g£)0 thi §u s %JJQ%E al&nd %cfaﬁhenﬁpgt the- §e§9&d SFURLE g8 ft ot he

substrate S| are sem conduct or chi ps. Exchanging the two
substrates Sil @&f¢ B2owEd¢h vEitBpagheHveEPOortko)s The substrate | ocati ons of

the thirghsuberegion équsttrﬂgt@'@ﬁt rsatt§a§b @-ft?ecprtgvkgg%cyﬂélhtgaghgﬁié/@ 3,
portions. As soon as this is co Et)he substrate Si is transgorted to

the buffer st iseroRdasidPtttiatsud ttSatterassppétw dits pOFt SSRV'LRE dF8pEMSi ng
station 1. The substrate locations of the first sub-region of the substrate
S3 are pI’OVI ded with adhesive portions. Parallel to this, the substrate

| ocat i on&lof ThensUSEEbREF stﬂ?arté@%no%ftftehéléahs%%tregegna% g cegsr e

sem conduct of2 GlHePHrol Na& dafkht AakediRRY @olrsiH0s Unpradust i e tfhrIBt,ythelTE
either at the dispensing station 1 or_at the bonding %tﬁtl on t he gimber
of substrat SYTEEEEBNEC A IRE PErEhe fiFstedtBRr i Ahe ‘?08%6§?F8t 33 is

subst anti al lyrd re tsagewash e BuRdeFtf cptpstrate |ocations of the third
sub-region of the first substrate Si. This V\g %Juso t.he case, %
Subst r atd FFERAISAT h) R SHARG HE S He £ 5t P2t BN P hitd B3 wPEh the
substrate Sz :firkbepsidisds abecS3hds. transported to the buffer station 2.
The two sybstrate are no Iocat ed (gne behi nd th qther t he

buf fer sidtioif 28 Sﬁ’ﬁ%t%glf‘tcé‘ltlg?it? A PECHP ug‘tﬁ_reﬁtLSnposﬂtl on Bsgraljh
substrate 5X1 sirkr @aedeetcedut:ﬁ hbiee tlivep@osStNgnst sdranld] whertesit thasses

the buffer station, 2. e buffer, st |on 21s broug 0t o, Qs i.Qnd A
The substrat¥ e%tragett’%%as 6f'fe 8§ tbh%ftfte bona}lf%gres% tf Jf«x L% BRI LENs A

are fitted with semiconductor chips.

G2) Exchanging the two substrates S1 and S2 as in step Gl or, by
analogy with E1’, a step G1'.

H2) The substrate locations of the second sub-region of the substrate
S2 are provided with adhesive portions. Parallel to this, the
substrate locations of the second sub-region of the substrate S1
are fitted with semiconductor chips.

I2) Exchanging the two substrates S1 and S2 as in step El or El1’.

K2) The substrate locations of the third sub-region of the substrate
S1 are provided with adhesive portions. As soon as this is
completed, the substrate S1 is transported to the buffer station 2
and the substrate S3 is transported to the dispensing station 1.
The substrate locations of the first sub-region of the substrate
S3 are provided with adhesive portions. Parallel to this, the
substrate locations of the second sub-region of the substrate S2
are fitted with semiconductor chips.

In order that there is no unproductive empty time either at the
dispensing station 1 or at the bonding station 3, the number of
substrate locations of the first sub-region of the third substrate
S3 is substantially the same as the number of substrate locations
of the third sub-region of the first substrate S1. This is also
the case with the substrates S2 and S4.



M2) The substrate |locations of the third sub-region of the substrate S2 are
provi ded with adhesive portions. As soon as this is conpleted, the
substrate S2 is transported to the buffer station 2. Then adhesive portions
are applied to the substrate |ocations &P the first sub-region of the
substrate S4. As soon as this is conpleted, the substrate S4 is transported
to the budfebxcravion Phe Thie swosstifstsr &4fesnds and t84the esHEWRSEat 2 ne

behi nd the of hef isQpk Pat%ﬁs%e S{:Pé s%&r%edp% aéﬂeelbutf@eEhét%tlfohr stlynd N&io
substrate | ocations o e third s reglono the substrate Si are fitted

wi th seni contiRatartehni ps.anss S§o®he a@“t RecERe? cPrsubeedrentst athersibsthat e
Si is conpl et edpe, fitied,n the substrate S1 is transported to the outlet of
the automati c nounting apparatus and the substrate 53 is transported from
the buffer stathicoRusfed e ipBndi hy eagheninto AesisddpatBate | ocati ons of

the first sub-rHeegig8:Qftd B sybsts AR rP3qate ﬁH@@JsEEh@ﬂangttBtlon 1,
sem conduct or chips. N2) Exchanging the substrates S2 and S4 with t he

substrate S¥NRFe ifheapifgs éhesPatfon sFaitdoBrdught into position B. The

substrate 53 it banspordediba b hes dispgnsi m&@g@moﬂ awhere it passes
the buffer stat|0n2 The buffer stat|0n2|s brou into position A
The substrate 182 PEPEFERS Gt é8 HRIWOTBHEAdF A 8?1“@ St(?f)pl “substrate

| ocat i on® )ofrHh@usE€ LML S_Ll&aﬁ:QIhQrb@fth%h@hSH@Sédlﬁ-tr%g58nadSﬁ tpi’eO‘éuﬁgdréi\ﬂ:é h
adhesi ve portl ons. Parallel to this, the substrate | ocati Otﬁ"l .of .the third
0

sub-regi on of° PHE BHBEIISE &152 %‘?Iéesﬁ"tet BATW PP séii ¢8RAUET o 'ehitPs. As soon
as the thirdasipheegipncigf subetsubstyatie 32an§p<mmai ebel:rye fitfifed, stheion
substrate 3%1 tran orted to the outlet ? %k%fe omab euri ?mns
appar at us d PRE % SIS 8O351 78 tFEnSPBrtRY 1% & tﬁ PUtTer ~8Cati o 2 to
t he bondi ng &t ahieonidst Tsim)—subsebm atfe ﬂh@cahbmm‘ Sdhendi ssin wbthiegm)n of
(he SUbSkT e RaTia O SR ST TR <P LRe o RLcSsebengl o
. The two substrates S2 and S4 are now located one behind the
other in the buffer station 2. Parallel to this, firstly the
substrate locations of the third sub-region of the substrate S1
are fitted with semiconductor chips. As soon as the third sub-
region of the substrate S1 is completely fitted, the substrate Sl
is transported to the outlet of the automatic mounting apparatus
and the substrate S3 is transported from the buffer station 2 to
the bonding station 3. The substrate locations of the first sub-
region of the substrate S3 are then fitted with semiconductor
chips.
N2) Exchanging the substrates S2 and S4 with the substrate S3 by:
~ The buffer station 2 is brought into position B.
- The substrate S3 is transported to the dispensing station 1,
where it passes the buffer station 2.
- The buffer station 2 is brought into position A.
- The substrate S2 is transported to the bonding station 3.
02) The substrate locations of the second sub-region of the substrate
S3 are provided with adhesive portions. Parallel to this, the
substrate locations of the third sub-region of the substrate S2
are fitted with semiconductor chips. As soon as the third sub-
region of the substrate S2 is completely fitted, the substrate S2

is transported to the outlet of the automatic mounting apparatus



@) The substrate |ocations of the third sub-region of the substrate 33 are
provi ded with adhesive portions. Parallel to this, the substrate |ocations
of the second sub-region of the substrate 34 are fitted with sem conduct or
chips. etc. [0019] These process steps déscribe the basic principles of the
two processes characteristic of the invention. The person skilled in the
art will cooref rdree suhetiadi Widdaal t sansporopdsimrsttdss bpdfonestatdPhet Bh t he

basis of hiscknowadge SO.LRAL st e Proeesshpg 1ddR At bheRilSLEatl 89,1 S
mnimal, i.e. the throughput UPH of the automatic nounting apparatus is as

hi gh as possfedien pdoReg Wikisé réivboi risiet $handf Hpsid @athomemigiondnirsor
invention havg leen shown and described, it would be apparent to those
skilled in the art having the benefit of this disclosure, that nang nor e

nodi i cab?on&*¥PaginentiometPsabates ate PpesStbPe ARGyt "HEDattPng*f rom t he

i nventi vg concept:pshesed Moce ohBVeNtdN cnt her efionegibs 80ttHO hBstrate
restricted except in the spirit of the appended clains and their

equi val ent s. 53 ArEpProvid¢dmiith afRRHo® POr thouht i g adeRt conddctor Hehi ps, in
which at a digpansiBgistatien enetshrRsiona pabiidyi caf ber thdesishernts Ss4

di spensed to substrate | ocatiogons of a substrate and at a bonding station
one semi condtic® dr-EERAPHFR T RERHEY i BPaced on the substrate |ocations
provi dedetd t h adhesi ve, the nethod conpri sing di vidi ng the substrates
into at | east two sub-regions, and nmounting the sem conductor chips on each

such subggrane aggording Lo the followtng, steps, AL LLANSRALL B9 ERE cuo
substrat 0t he §i nsing-station 5 f,
processes characteristic of the invention. The person skilled in the
art will coordinate the individual steps or sub-steps to one another
on the basis of his knowledge so that the processing time for the
substrates is minimal, i.e. the throughput UPH of the automatic

mounting apparatus is as high as possible.

[0020] While embodiments and applications of this invention have
been shown and described, it would be apparent to those skilled in the
art having the benefit of this disclosure that many more modifications
than mentioned above are possible without departing from the inventive
concepts herein. The invention, therefore, is not to be restricted

except in the spirit of the appended claims and their equivalents.



B) di spensing an adhesive portion to each of the substrate |ocations of the
first sub-region of the substrate, C transporting the substrate to the
bondi ng station (3), D) placing sem conductor chips on the substrate

| ocations of the first sub-region of théZ2substrate, E) transporting the
substrate back to the dispensing station (1), F) dispensing an adhesive
portion €AlddEch of the substrate | ocations of the second sub-region of the
substrate, G transporting the substrate to the bonding station (3), and H)

plaCing_§f”ﬂé%%@qu@&Prméﬂﬂtﬁ%gogeﬁfg%ﬁadgﬁgf?éﬁiﬂsqcﬁhiQﬂ§cﬂﬁaﬂ|Qed§§§éﬁging _
sub-region of the substrate and transporting the substrate to an outlet if

t he nunbefatgfort Ree saBrasdgicoRSTFEor idtEF Fpedticdgts dIREFSIELP oS PFF28ach

further subrdiegisopsof i cSUBStLAL & WNBELIThd heaSUBSt &8 @ e cEh@Rcdor
crosses in a buffer station (2) disposed between the_ dispensing statjon (1)

and t he PdIRIiIAFGeEt BRS GFNES) Lonel et w8 BIR cBdsitvateubtdiatods whPEH ST e

transporygd et fe, dirgbenshsgd &dnlrdi@ing!) to the bonding station (2).
2. Met hod according to claiml1l, wherein the_at | east tw sub- regi ons of

each substrat@ €6HE4 A1 UBRHRAEF] Yt hé ts ARRS huitfe s U5F T8RN Frard

| ocations. 3.Appafiabushé oferibAbiuBgo 5 &IHi@RNEHCEDEh GidhS subkeragppar at us
conpri si ng: a dispensing station (1) configured to di spense adhesive

g . P
por t i ons?t 1 HEIsEDstati@ 1L 8EAEY oHEPSF a substrat e,

A) transporting the substrate to the dispensing station (1),

B) dispensing an adhesive portion to each of the substrate locations
of the first sub-region of the substrate,

C) transporting the substrate to the bonding station (3),

D) placing semiconductor chips on the substrate locations of the first
sub-region of the substrate,

E) transporting the substrate back to the dispensing station (1),

F) dispensing an adhesive portion to each of the substrate locations
of the second sub-region of the substrate,

G) transporting the substrate to the bonding station (3), and

H) placing semiconductor chips on the substrate locations of the
second sub-region of the substrate and transporting the substrate
to an outlet if the number of the sub-regions is two or repeating
steps E to H for each further sub-region of the substrate,

wherein the substrate in step E crosses in a buffer station (2)

disposed between the dispensing station (1) and the bonding station

(3) one or two successive substrates which are transported from the

dispensing station (1) to the bonding station (2).

2. Method according to claim 1, wherein the at least two sub-
regions of each substrate contain substantially the same number of

substrate locations.

3. Apparatus for mounting semiconductor chips, the apparatus
comprising:
a dispensing station (1) configured to dispense adhesive

portions to the substrate locations of a substrate,



- 13 - a bonding station (3) configured to place sem conductor chips
on the substrate |ocations provided with adhesive, a transport device
(4) configured to transport the substrates along a transport path which
leads froman inlet to the dispensing-station (1), fromthe dispensing
station (1) to the bonding station (3) and fromthe bonding station (3) to
an outlet, amdbonding gtdfufofner 35t eenOwufeY P sposed sbet opeiaties dhsperis] ng
station () ;a8d.Lhe DopdkngystaldaRe63); andseat gured 1o (A
tenporarily receive fromthe transport device (4) a substrate which is to
be transported fromthe dispensing station (1) to the bonding station (3)
and renove the S@psPPat daiicm (Ab ¢IHHigPerE PattiaesPPRht tRht e atdst rat e
can be tg@angpartesthPeAhgats ansRay tiedeyi £ 4h fH0M tihe thendi Bgesdialg on (3)
to the dispensi n? station (1), or (B) tenporarily receive fromthe
t r ansporttadeficél) 4)frams iBet ¢atrRenRiPehsF3L W Bé) t Fandporeadire otrdHen

bondi ng shatihanrid the bBeadhspaRsiing $tAtiPRAn( dhtand re@ove the substrate
fromthe transport path so that another substrate can be transported by the

transport device (4) fromthe_dispensing station (1).to the bonding station
(3). 4. Appaﬁg’tulf%eéc?:‘bartdioﬁg (£d %f%ﬁ?ﬁeéi, PGHET S r?“%hngB‘F‘F%Jrn%ts&tanan( i s
confi guredi taet BOROIMAY isk¥ti&Ce{3je aaadcoHemyaeiwaosubstrates fromthe

transport path. 5. Apparatus according to claim3 or 4, wherein t he

transport devjce (4) has guide rail 5).on_whi ch the substrates to be

t ransport ed r@gt Fgm&oram’[]‘g’erﬁﬁﬁ‘é? %[O%t i)tgﬁ ‘szj‘nsr?é)srttf ??‘s’%c%n{jﬂséacond gui de
rails (&uBrrdispadasieth iin twdbs upemposededl anes the dispdrisengubferist dtl)on
(2) is confiqured.to b ai sed,to rai sed .positj i ich e fl

gui de I‘gfi §hg8g)o%c}lengf Isgg l%t%)t ﬁél%gﬁ?la%ver ails St‘!é?p%%&t \#e}oﬁ‘ r gﬁgp%{étr{%e\ﬂ:ce
(4) and daghbeol ower edhottbea $@veerredeposnthariransphitdd tthe tbecondngrade rail s

(9) are JJ 430 waf e tfe gyl 86,43l $e6Rloff ()No! EADSRAISed8YLCEdBon (1),

or

(B) temporarily receive from the transport device (4) a
substrate which is to be transported from the bonding station (3) to
the dispensing station (1) and remove the substrate from the transport
path so that another substrate can be transported by the transport

device (4) from the dispensing station (1) to the bonding station (3).

4. Apparatus according to claim 3, wherein the buffer station (2)
is configured to temporarily receive and remove two substrates from

the transport path.

5. Apparatus according to claim 3 or 4, wherein

the transport device (4) has guide rails (5) on which the
substrates to be transported rest,

the buffer station (2) has first and second guide rails (8, 9)
disposed in two superposed planes,

the buffer station (2) is configured to be raised to a raised
position in which the first guide rails (8) are flush with the guide
rails (5) of the transport device (4) and to be lowered to a lowered
position in which the second guide rails (9) are flush with the guide

rails (5) of the transport device (4).



