Met hod for picking up sem conductor chips froma wafer
tabl e and nethod for nounting sem conductor chips on
a substrate FIELD OF THE | NVENTI ON [0001] The
invention relates to a nethod of the kind nentioned in
the preanble of claim1 for pigking up sem conductor
chi ps provided on a wafer table. The invention further

relates to a nethod for nDuntlng the rennved
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[ 0005] The invention is based on the object of

provi ding a nmethod for picking up and nounting

sem conduct or chi ps which ensures high precision in

pl acenent, irrespective of external circunstances and



a first canera detects the position and orientation of

the sem conductor chip which is provided on the wafer

table and is to be nounted as the next one; a second

canera detects the position and orientation of the

substrate place on which the sem conductor chip wll

be nounted, and a chip grippe? pi cks up the

aﬁﬁ1conductor chip provided on the wafer table and
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Fig. 1shows a top view of a nounting machine for the
mounti ng of sem conductor chips; Fig. 2shows a side
view of a camera, a bonding head and a wafer table,
and Fig. 3shows a top view of the bonding head and
three different systens of coordi nates. DETAI LED
DESCRI PTI ON OF THE | NVENTI CJ\I POOll] Fig. 1
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ustiadG aGl{aw 15‘ Q st@ﬁ’onlu‘y REsnebant aceN c‘éulﬂga 80 kA ?%Tcpm l Stat onzuy manner or
in the i mage as supplied by the sane

Ca%g‘%ﬁ‘% ShaLR ieB?latt‘: i5S D 4 f5aghaneras igve 6H¢C§oqs|¢ﬁg@wg.pﬁra&el to the surface of
sutshae pl Spcidgfli- Jme{ﬁlaﬁaﬁﬁt@ﬁ? 548 Qracf\x?ﬂarl egﬂigﬂ@ﬁﬁﬁ)ﬁp b9 1 iebShsos07,
PBY, pl ane defined by the
[Hﬁen1ég% %légiméﬁu&4§ to be renoved. The focal plane of
t he second canera 7 (Fig. 1) lies in the plane defined
mﬁ%k urface of the substrate 4 to be nounted. It is
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in themehg8supplies UE the ﬁrsv\al)&]etamt/hehﬁhelbﬁndlmﬁgk ik Btu@te@ n@ﬁaql dal field of the
and Wi t

i e RO B PP iBer B B atrckegmet ! Mheuhotngine head i
that the marking 10 is imged in a sharply defined
manner, a lens 10 is advantageously attached to the
bondi ng head 8 above the marking 10. The lens 11 is
| ocat ed between the nmarking 10 and the respective
canera 6 and 7 and ensures that the marking 10 is
imaged in sufficiently sharply defined manner in the



[0016] The first linear drive of the pick-and-place
systens supplies a nunber xm and the second |i near
drive of the pick-and-place systens supplies a nunber
ym which together formthe positional data which
represent the position (xm ynl of the marking 10 with
respect to the third system of "coordi nates KS,. 100171
r er 9 is rotatable about a rotationa
Sg%wg'ﬁ@gngb%‘5¥ﬂmfﬁ@“%ﬁﬁ??8n opening of chip S
gripper 9 defines the position of the gripper axis 13
P % of chip gripper 9. The position (xG xn) of
@rﬁ pretvs asiflesviekBofitre firieartdu 6. chedysiirgrinfs o te dufratigs. Tis
vKﬁa fibld wilicN BRielR¥itell XCthe c}@\}mg b (%@ 6aRks ffl)&um tﬁne 8 Jﬂm in the image as
ar D describing the position of rotational axis {5
sVt e PR PERIPIBRO S 2 (9 b2 Fmefed fsHmaged fric srhgpll @efined
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e osr i on_ of ona
R ol LB BEG-idmup ahten) s P e a@ed o Reyrnceof e
seERe 4 e mowntee. Iit s nat peesificn avdoh G n@iing 00 ai @6 boriding héah @ | 1n such a way

bk R 1rgargE(pﬂ%rsha9ply Jletﬁ A xﬁzﬂlg% I%y lﬂﬁﬁ c;ﬁnegas %%gd AT %Htt adjou?tg{g th& focal plane.
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CaTRs tnpE1deof Broyiding the danp bl fThy/sopgiai Mtloth@@nsnid mysempleri fastemagd more cost-
etRetiRORSIuR] £ atQuIESTIEUERY € 2 LRG58 RA: r99§ bit th@l@mggsténh@f the cameras

i_pper .axis 13 of the chip gripper 9 both int
6%Krpgmgﬁggenrof coordi nates KS] and in the second

system of coordinates KS,. A first mapping function F
is therefore determined in the first-time setup or
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rdi nat es KS3 OCCUr S
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of @'r e1 0i c i e number deterniipiie the about whic
£l Jﬁg lchﬁ !ﬁ% negq;s]bgdl} foha py qg g \Der g Cete I g Hég@ glﬁ%ﬁ bout which the

posi tions
sejcgidyctpyrchip S&WK@@&@&W@&@D@HH@ﬂﬂNIhe flrst i mage
processing unit determnes fromthe image supplied by

[OQIISE Tfhb E@bndeam®es a s@phé’%ﬁ‘ts REdet bSO sROK ﬁﬂa%rbr&dgﬁrllg‘ﬁn& whith
unction F is calcul ated

b PR e ATt TPBOUP e PR P oG tien o
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X %9 hernor e, I rst correction
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system of coordinates KS2 to the t syst em of
[008910 ﬁﬂé P I%lttll Rar ?}:} (? Oq—' lpéctlvinaﬁcé Bl%f,e]ersﬁset%{%;nq?p Igs.oanrtu%belyr)\, and @e feﬁond inear

dr 1\oe)of the prck and -place systems supplies a number yy, which together form the positional data which

represent the position (xu, ym) of the marking 10 with respect to the third system of coordinates KSs,.

[0017] The chip gripper 9 is rotatable about a rotational axis 12 (Fig. 2). The suction opening of chip



and vice-versa (u, v) =ji(x, y) Furthernore, a second
correction vector Ks is set to the value K2= 0. [0020]

The first canera 6 and the first system of coordi nates

KS, are used in order to determ ne the target

coordi nates relating to the first system of

coordi nates KS, to which the ﬁick and- pl ace system5

nust nove the bonding head 8 so that the chip gripper
gePRehdefiag dhegpsiigret de girpernisd 8 g @hefjship epprens- E’q Bebositior (e xo) of the
gi@kerxistiabl g dhird s-%l@m $E&b@ﬂd1at@ﬁmrlzagx\7en an d the second

Sys en1qf coo [.nates KS, are used in order to 6

det &PnrhetHy f&r t coordinates relating to the

wiik e@rd Dstystilgng tbé pasoion dirtratoas akS)2 tetiwhd ¢l péshi@n (xy, yu) of the marking

1@5&1&6@&9%& Sn&b’dﬂh%’ll §p§m§s 13"(% Aie OQﬁe epoglpgn Nhe d&%{ong ax1s [2. Vector

I'p gripper
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are therefore determ ne as vectors
Oféff ¢ @puyt hpghersemicorslugtprregips 3 gastoe maestl o o pieistivig eio aKSrecdnpsitioned

maﬁnex\/ﬁ alu@bs pdsksibla ﬂﬁtaﬁulat& e 3l OpokiQort HeneSBERN &kiSHSk @1@1019{‘) gripper 9
i_nat es hi rd.syst em of coor di nat es
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o P P BRIy e 1 B A= B A Wi 1 A st mappin
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wﬁ%gpf{lﬁjdtlgt@ﬁ E1§ Kt%?ﬁmt-@kﬁ n¥ J} .cgoqm?&{esétli%n}o(%hektg agtleqqg coordm%es K Ss. This

gi ven anics o
005UIS Wlt‘éthe E%Ofé@o?ﬁdklmtoe@fbéwah@?awrap%ofﬁm@wb@ml plrl@nmtems 5 move the

bo\ddillgllﬁs‘éd s WPk 8diby 10 e, fRGQAeN §1ft@1fenttpbﬁtl(;n‘é\@( Nngah = 1 to k within
the A ]Otse %r}ﬂgl s therefore not an exact orthogonal system

ot st B ot 11 TG 'S PRBp B SRR g AR e
suppiidd 3, th¢ fied camera 6 @epertihannpdsition,, lﬁn)aﬂﬁhax@ng andht A8t mapping function F

is ya@c%‘a%ﬁ ?r 1%6%&&1 ng(?da%gxgco]g% ”Fha\ﬁﬁ leopvgnfeD hnheeP 1[asm ned, one

sem conduct or ¢ er t an be nmounted in
t héx-prolbdeel on phase inthat an image is taken of the

Tfﬁ%&rs@ﬁﬁﬂtn@@ﬁdmlﬁ&ﬁapﬁhg RunéidR¥: if ikSda)cG2AB L8 & and the
oga data (pw, qw, pw) relating to first system

fates KS, of the seniconductor chi p 2 are
Fuabzdrmmbaatfed cérreotinnt ia@od KyBgR: to Waetieby, pov = 0 when t he
sem conductor chip 2 is not rotated against its

[O(ﬁgf Qﬁ’hrﬁtog?%%llug 'ag&o?d &1%)g>1n % ﬁdn@t&%ﬁﬂ%%g\%ecgn%l gstte!np(gf igqordmates KS,

system o i nat es nee
to F’&F@éﬂ S¥5{PME éo%\wsﬁﬁ » 49 itg nverpafungtine Gg piepgipfeminzed Bre f@logfng then
applifae chi p grl pper 9 passes through the reference point
of th onductor chip 2 is calculated as (xw, yw
—If[ - D -ft + the calculated position (xw,
andyvije- \ressaappr oached and the sem conductor chip 2 is

taKgo)y@n &yy)t he chip gripper 9;

Furthermore, a second correction vector K is set to the value K; = 0.

[0020] The first camera 6 and the first system of coordinates KS, are used in order to determine the
target coordinates relating to the first system of coordinates KS, to which the pick-and-place system 5
must move the bonding head § so that the chip gripper 9 can take up the semiconductor chip 2 provided

on the wafer table 1. The second camera 7 and the second system of coordinates KS, are used in order to



an i mage of the substrate place is taken by the second
canera 7 on which the sem conductor chip 2 wll be
nount ed, and the positional data (us, vs, 'I's) of the
substrate place relating to the second system of

coordi nates KS, are calculated fromthe inmage, whereby
vs = 0 when the substrate plac% is not rotated agai nst
4ts se $0|nt position; the position (xs, ys) relating

FSTHRE Y fisF gyt enrigine bt drad e messouiiat Kieeddict i pick-and-
fxee tyalkean ohyt hdve tlﬁ’&bxklhrfggleali@ 58 ehat (Rddhig J'I‘@ @DIcRPIRY th@¥dnSconductor chip
,%§a %ﬁkr 01prpd QP asses t roug t he reference

VRO BurPRRL o BRERTE redr BHF eten wh Syt gy
kS, @n([ I'(Sjs()nlx/g‘)er t-he @anletlﬁﬂofki JIfaleddiensoall diddetrethep @sdet dodidinates be
c()ﬁ‘/%vtedyu%)) tHe%o&‘cﬂparteQ%Fggtgm 0% Jﬂgth‘&@%ﬁ elgl kpo%edrmages k% la/ r%eﬁns of the

optionally rotated about
ISBI OPPRIEE BCHoRiFEngGi Yecisrsdt ad E@n@ ttlfh@‘ org Gﬁsmm@ﬂ eotphsaeesors D, and

El.Q%Qé.to kH3 fiodt @@femto(ﬂcd@ﬁﬁ?rﬂteg k@ Rl ACREBRD, RIES 're‘l"dtlggto(t’lte sgéaﬁd system of
| evel durin entire

CO‘”& 59655% m, o8 i gygﬁﬁ age ??éh‘tateéf(st OISO 8 PR bonding head
Wut@@ttt orkikg angngdcuthiensie cﬂm;@lstmasfrce@mh@ﬂ KSR CIthe thisystes of coordinates KS,
1sog¢\ret1 ‘B{/ e ﬂne&lﬂ&lc ng tl'l:e IB%& o5& }gace gysg ft‘ ﬂue%rcg 1eeEteesrerH<2)égre gxe positional

event .
vilges sapptied %ﬁ‘e@ﬁcqfiﬁﬁ Rf thfgtwloém@r @Tufg‘mnd isrthapeforh @otvah susad orthogonal system

of doeldcha@f, the first canera 6 for readjusting the first
correction vector K, and into the visual field of the

mera 7.for second correction
QS B o oo P Bt e op PGl ot Fagtd o ocors D, E.
Dvg@ﬁbthb&m@@@msmﬁymexmbummgmthagbﬁmdmagmheﬂﬂmﬁmmaw@mﬂw

pid@UcRSH fibscRPSht i on RYR) in which the marking 10 is
located in the visual field of the first canera 6,

" Wit iagerelake of HiF At egriqoRdctoy AP % e fasticroere @ atdrke ofifigrdl data (pw, qu,
systr@mngto ﬁﬁQ?ﬁdnﬂ@c@& dI% K¢ @1* tﬁ@de%ﬁc’o%c&h&lpgﬁzhp&'lcmated from the
pos twgmtg g? h he %ar g 10 with respect to
T IPLEYRyst ErBe e@S‘B‘F‘Eﬂ At C8PRE, noé‘é"a(eérégaﬂ(si ifg)setpoigt position;
(gm)ostm) §xw. Yvakdlanigg aathd thieestafi ot dnerdmarekkshg;vmcm néddt B e Men by the
ﬁ]zﬁ ﬁkg Wlﬁa@th@ Urléf)%f 18 1t3 Iaﬁ‘]hé 8:%9%% ?ﬁfl 9 p(lsses tiu 01[{%1‘1 thefrng Ii%nce pomt of the

for determ ning the actua
nEPiEPHyclerhi 2 ihcdwiisdet to the first system of

coqmdww&&sgp5sgg @ndE‘pghculatlng the first correctlon
erence g%tmeen t he approache

- BB BBt bon MO RE HAG eSS E AR <POgI e R e i
%N@RR9 yrt) - (pm gm. It is clear that the first

- o ol{l%@%f tﬂ@su‘éﬁ%‘e%ﬁacéqs tzﬁ\gA l%/ e sect:o(r)ld tc:a!']nqeceref '} (gns&/hiay tﬁf‘:: s%rrnnlcggductor chip 2
will be mounted, and the positional data (us, vs, ys) of the substrate place relating to the second
system of coordinates KS, are calculated from the image, whereby ys = 0 when the substrate place is
not rotated against its setpoint position;

- the position (xs, ys) relating to the third system of coordinates KS; which needs to be taken by the
marking 10 so that the gripping axis 13 of the chip gripper 9 passes through the reference point of the
substrate place is calculated as

(xs, ys) = G [(us, vs) = D3 - E; + K]
- the calculated position (xs, ys) is approached, the chip gripper 9 is optionally rotated about the angle

Vs — ¢s, and the semiconductor chip 2 is placed on the substrate place.

[0022] In order to keep the placement precision of the die bonder at the same high level during the



[ 00231 The readjustnment of the second correction
vector K2 occurs anal ogously by noving the bonding
head 8 to a setpoint position T =(x1, yT) in which the
marking 10 is located in the visual field of the
second canmera 7, with the coor?inates (XT, yT)
relating to the third system of coordi nates KS3;

R o0 P B hBorsa Sront g e Bmcoreeton e K i

mdondd haine ghe K&,unermé of a(pde'ﬁeteNnT)ed yeht) The lﬁz@ﬂ&hg’lg) p%'l/ldemﬁe bonding
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C}?@%qtlf”? Ao( Iﬁlmnd \ﬂﬁf) thefisuaHeldyd tcissrgnd caBerad’ iy readmpiag the s@ond correction

6 BenRAGSNSER BT @ ﬁ&&%&h&%@tﬁr %%Leugagd cal cul ati ng

the second correcti on vector rence between

A& VHig piedardinedieads iR esition Br'r (ano) thehigkethe prdkige 10 is located in

aGHeumslual pieiiof thORkst diera 6, WildTthe cobldMhte MNT ) réihtink $o G BRA system of
thgtdthK%econd correction vector K2 relates to the
ona %ysfen1of coordi nates KS2. 10024] There are

d |Cﬁ1¢téaﬂeg1the esyrent gosttivat pr CaNofttite npgiesg 1@ wikachpats o Tirst ©fstem of

t G GRId RGL 4 ctror and especially the follow ng
four g%é%?sSQ&{ gcefﬂtﬁ h%ast calibration a

p%ﬂlé%ﬂ?ﬁ%@dheﬁwgw 10grithgkenfirg et osingthé peeofiefast camera 6 for
baeamimgnkedival pslinGap . RE) drasinaddle Bkah i &Fbc?ﬁo the first system of

asured at a predeterm ned cation of
tﬁ%RgW%ﬁgéhaq | ace systems 5 has changed by nore than

- acqrubties e fiistredeoviah wetor K, as difference between the approached setpoint position and
the measured actual position:

K, = (pr, qr) = (Pum> qum).

It is clear that the first correction vector K| relates to the first system of coordinates KS,.

{0023} The readjustment of the second correction vector K; occurs analogously by

- moving the bonding head 8 to a setpoint position T = (x, yr) in which the marking 10 is located in
the visual field of the second camera 7, with the coordinates (xr, yr) relating to the third system of
coordinates KSs;

- calculating the setpoint position (ur, vr) of the marking 10 with respect to the second system of
coordinates KS, into (ur, vy) = G (x1, y1)5

- taking an image of the marking 10 with the second camera 7, using the image of the camera 7 for
determining the actual position (uy, vm) of the marking 10 with respect to the second system of
coordinates KS,, and

- calculating the second correction vector K, as difference between the approached setpoint position
and the measured actual position:

Ka = (ur, vr) — (upm, va),

It is clear that the second correction vector K, relates to the second system of coordinates KS,.

[0024] There are different events that can trigger a readjustment of the correction vectors K, and Ko,
especially the following four events:

- since the last calibration a predetermined number of semiconductor chips 2 have been mounted;

- since the last calibration a temperature measured at a predetermined location of the pick-and-place

systems 5 has changed by more than a predetermined value;



8 production was stopped; the actual position of the
mount ed sem conduct or chip which was detected and

cal cul ated by the second canera 7 after nounting
deviates fromthe setpoint position by nore than a
predet erm ned anmount. [0025] After the conpletion of

t he readjustnent of the correction vectors Ki andthe
nmounti ng of the sem conductor chips 2 can be continued
adtyPdioR g2t ¥PPife steps as descri bed above, but the
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coordi nates KS3 is a coordinate systeminmanent to the
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[0029] In an anal ogous manner, displacenments of the

second system of coordi nates KS2 of the second canera

7 are detected and corrected with respect to the

system of coordinates KS of the bonding head 8, such

that in the setup phase a further adjustnent is

performed in which the bondingghead 8 is noved to a

second tpoint position which is |located in the
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sem conduct or chip resp
of coordi nates KSl |s detern1ned and the position, to

whi ch t he pick-and-place system5 needs to nove the
bondi ng head 8 in order to pick up the sem conductor
chip 2, inrelation to the system of coordinates KSis
cal cul ated therefrom by nmeans of the first mapping
function and by taking into account the first



taking an image of the marking 10 with the first
canera 6, and determ ning the actual position of the
marking 10 with respect to the first system of
coordi nates KS, fromthe image of the first camera 6,
and calculating the first correctlon vector K, as
dlfference bet ween the stored Qetp0|nt position and
e determ ned actual position; noving the bonding
hé d28° 1%t he second setpoint position; taking the
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sau&bstrate place is taken wth a second canera (7) and
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[0032] 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 by the appended claims and their equivalents.



determ ning a second mapping function which maps the
second system of coordinates KS2 to the coordinate
system KS and its inverse function, and setting a
second correction vector to the value zero; and the

cLRR@ucti on phase conprising: nmounting one
sen1conductor chip (2) after the other, including
taking with the first canmera (6) an image of the
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aimaea oF)dind atpesmKﬁobghe reaisndictéif () ﬂbteﬁﬁmﬁdi ft@m the image is
functi on Ing into account_ the first

Rgyided i @2? %wosmonal dattelinap eRirstsEsteRod seordarEs &S,
im0 o g@%tﬁ{eﬁﬂ&% (1§§£Q§ﬁ (N?d’l ké}ﬁieca% dé“h') Gha & BBsition of the

sem conductor ¢ e noun
wdsteatephice geﬂi‘lmmned fremi thag‘ea@fls phne/l(kad(mﬂd: foamef pogifi)nal data relating

b t be ! ' lation to th
bRy ABE A s bBth e 88T k& and 12
@ﬁds@tkﬂrﬁdﬂtﬂcgbérﬂﬁngol%ﬁt(!ﬁﬂrélatés% %yggmtmo&,d% ands ph At o the

system (5) needs to nove the bonding head (8) in order
nigk-padratace bistase () c b duethast canhrirfsing) seomp phesesnb sipredustion phase,
rel.ation to the system of coordi nates KS by
theg&%éghm?c?ﬁ@nge%ond mappi ng function and by taking

| NiefermGEag atfirdt tp'jaﬁfgﬁﬁdctfdhﬁfxl@@ﬁ n2Ps MR sys@fitof coordinates KS; to
readj usting the rst and second correction vector at

the sy OF perdinates KS godegereary waefiavent , t he
read n%%ﬁx@&co%o&&?v%&%% t@\%l&ee @d correction vector

conprisi ng: novi ondi ng edd (8) to a first

s etepoomiiriing @ Sédoind mappmgffuﬁchumhﬁhlmaﬁiapm (he(s&ﬂ)ndl systemadtogdrdinates
field of the first canera (6),

) {ﬁﬁ%‘%ﬁ@%{“ﬁ St & ISOINNErspSEICHPBAEf t he” mar ki ng
( 10%inis™ seBdRildoPRedidh TdGorltd fRtvadlesleinagfi coordinates KS
the productlon phase comprising:
mounting one semiconductor chip (2) after the other, including
taking with the first camera (6) an image of the semiconductor chip (2) to be
mounted next,
determining from the image of the first camera (6) the position of the
semiconductor chip (2) in relation to the first system of coordinates KS;,
calculating the position, to which the pick-and-place system (5) needs to move the
bonding head (8) in order to pick up the semiconductor chip (2), in relation to the system
of coordinates KS by means of the first mapping function and by taking into account the
first correction vector;
taking with the second camera (7) an image of the substrate place on which the
semiconductor chip (2) is to be mounted,
determining from the image of the second camera (7) the position of the substrate

place in relation to the second system of coordinates KS,, and



taking with the first canera (6) an inmage of the
mar king (10), determning fromthe image of the first
canmera (6) the actual position of the marking (10) in
relation to the first system @p coordi nates KSI,
cal cul ating. t first correction vector Kl as
it £ or et et FOUMEE M RA S8 Bty Bl (Dingss to move the
angbridhg: Il €3)th Redtr &Cindaht tROSdnbibemtiuefor chip (DRsKindGubstrate place, in
(10?;'nvving t he bondi ng head (8) to a second setpoint
posiation o the sysipareficherdingtasikapby meyns of thesepedimapripg function and by
t Vi , f1 ; (7), calculating
R e R R T

readjebtatg) tha fited ahd secord ondecsiys tvedtoodt tioarodiadeas akbSddetermined event,

aki with_ the second canmera (7) an inmage of the
%F@@Qﬂaﬂ%&% tfhea"lé%t@flgrﬁ?ﬁor%@ CPTBTHRYECPREYBPET & he second

c - i - :
o iyt POv et TR KRl o
cal cullatdteywithin theeiona fobt ofgbe fion cametadp),as di f f er ence

bet n. th al cul at ed set pai nt sitjon. and .t he
ocelifRinedfe SR S ARG s mB % (o PRisT Bl othe first system of
Met hod:oRekRdted kg,,t 0 claim1, wherein the predeterm ned

event is at |east one of the follow ng events: since
t Haking gtithcthe fibet sehen (8) prisder of Hemearkmgrthe)y, of

' ; hi h b d:; Si. :
P SRTHEh S SRR SRR ML 058 I kg 0

pr edetigréthti@itol ta€ atst Oybtéh of B r@ingtes A3dpl ace system (5)
has changed by nore than aégredeternined val ue; )
prgtrytatng he Rt sqreishan voatprek pastdiderepesshatveen tbe celgelated setpoint

o o ETEEOAE B Bl SRR S
denddhg thefroadingead 6)po b REcopd Setbbimn pbyitiominewhibiatheanarkihg (10) is
located within the visual field of the second camera (7),
calculating the second setpoint position of the marking (10) in relation to the second
system of coordinates KS,;
taking with the second camera (7) an image of the marking (10),
determining from the image of the second camera (7) the actual position of the marking
(10) in relation to the second system of coordinates KS,, and

calculating the second correction vector as difference between the calculated setpoint

position and the determined actual position of the marking (10).

2. Method according to claim 1, wherein the predetermined event is at least one of the

following events:

- since the last calibration a predetermined number of semiconductor chips (2) have been
mounted;

- since the last calibration a temperature measured at a predetermined location of the pick-and-
place system (5) has changed by more than a predetermined value;

- production was stopped;

- the actual position of the mounted semiconductor chip which was detected and calculated by

the second camera (7) after mounting deviates from the setpoint position by more than a



predeterm ned anmount. 3. Method according to claiml
or 2, wherein the marking (10) applied to the bonding
head (8) is imaged with sufficient sharpness onto the
respective canera (6 and 7) byzneans of a lens (11)

$%gg&ggg 5@& bondi ng head (8). 4. Method according
0 any of

Tais 1 to 3, wherein said determ ning of
the first napplng function conprises noving the
3. bdfethicdlgpcb@dthg(t8 xldim laorm,l wihereirothe ahdrkiap € i) appEed foahsbonding head
marking (10) is located within the

such that th
@) %PQ PitBHTistent piatppss pitg ABReiCEPICHYS CHmBuR Ky angh/) fyeigeans of a lens

(11 Matentde the Bgﬁdlﬁgﬁgda(gg 6) and determning fromthe
I mage supplied by the tirst canera (6) the pertinent

posi tion of the marking (10), and wherein said

d n|n of the con fun tion co e )

4 oSlrTig EhEisgiarng o hORE Bl e LR By R st mapping
funP@sH don@iteSHehin gm@é bGH@i%gWaK' o(a]rQl)mHe§ of @i‘f@ff@%@pwlﬁéﬁsr&uch that the

the visual field of the second canera , taking an

magkiygyd Oistlpcatddevileio sheiviesahdicld (1he st cam@re Gk tﬂkng gryigymee with the
ﬁrs{) %ﬁe%r%@fﬁ%n% ggﬂ%l | gﬁjn b%oeql?flse %gar%%gd (ia'%gy%hé ? %st talfera (6) the pertinent
position of the marking (1 O), and wherein said determining of the second mapping function
comprises moving the bonding head (8) to a number of different positions such that the marking
(10) is located within the visual field of the second camera (7), taking an image with the second
camera (7) and determining from the image supplied by the second camera (7) the pertinent

position of the marking (10).



