;e3e.xt.u(66 Tt316 August 2004 Description Method and device for checking
el ectric conponents in a pick-and-place device for substrate's 5 The
invention relates to a nmethod and a device for checking electric conponents
in a pick-and-place device for substrates, the conponents being handl ed by
a pick-and-place head 10 of the pick-and-place device which is made to
~travel in a working plane, a pick-up for the conponents bei ngdlaagisaoesl i n
the pick-and-place head perpendicularly in relation to the working plane by
means of a IP¢SCEPYECBDet ween a 15 transporting position and a functioning
position, the conponent bei ng sucked agalnst an undersi de of the pick-up)
the conponent being r ed, b I ckup position into the
transporti ngiPdeee i I a gvig t%PrZ ﬁgl F‘Tc §ﬁ%r8 éjpnﬁoéjc?rhtass Heeh nmade
to travel indicle-ahdcelesné @osideofipri subsweaedsonto the substrate into the
functioning position) and the positional relationship between the conponent
and the bick-up bei ng checked by an optical scanning neans 25 of the
pi ck- and- pl arlee hdacrerifienposelabral tel @ i vatheg iand o abedamdeestiowd here
as meani ng ngl, ap]y theé%ﬁé'xSmggﬁéﬁten i ”iﬁc@él@?ﬂ“ﬂta%é)rhémé' ck-up,
but al so the préesence or sence the conponént on thé pick-up.
devi ce of thiertgwestsatkscl osed by US 5 660 519. According to the Iatter

the scanni ngtﬂ‘@aE§mBBnEzﬁ%sp'Hé&rﬁ_:f‘thﬁéﬂéédh%@d énpiéﬁhaﬁals@lﬁ@@prh&ﬁﬁ a row
of transmtting and receiving_diodes, mhlcg ﬁ gggcannl ane
perpend#@uld?ft%h?h%lFFT??ﬂgPH??%c??HHCSt hE hé?gWF Ghe ﬁgo

Iocateq in t&ew@fgﬁﬁgxplaﬂ@,p05|t|on Wi | e the pick-and-pl ace head |s
traveling toat %Gic&l_‘%%e or t%cat Icgrrtllpgzqeygg béileg displaced in the

pick-and-place head perpendicularly in relation to the

working plane by means of a 1lift drive between a
15 transporting position and a functioning position,
the component being sucked against an underside of the
pick-up,
the component being raised by the pick-up from a pick-
up position into the transporting position and, after
20 the pick-and-place head has been made to travel into a
placement position, is lowered onto the substrate into
the functioning position, and
the positional relationship between the component and
the pick-up being checked by an optical scanning means
25 of the pick-and-place head. The positional
relationship is to be understood here as meaning not
only the relative position of the components on the
pick-up, but alsc the presence or absence of the
component on the pick-up.
30
A device of this type is disclosed by US 5 660 519.
aAccording to the latter, the scanning means of the
pick-and-place head in each case comprises a zrow of
transmitting and receiving diodes, which form a
35 scanning plane perpendicular to the lifting direction
at the height of the component 1located in the
transporting position. While the pick-and-place head
is traveling to the placement 1location on the




16 August 2004 substrate, the side contours of the conponent can be 'scanned
by rotating the suction pick-up about the lifting axis, which allows the
positional deviation of the center of the conponent fromthe pick-up axis
to be 5 ascertained. The presence or absence of the - 2 16 August 2004
conmponent on the pick-up is, detected during the picking-up or placing of
‘the conponent by sensing the suction pressure at the pipette. 15t 8085004

wi t hout saying that the presence or ahsgpce of the conponent % can al so be
establ i shed by optical neasurenent. Furthernore, JP 11-154797 A discloses a
pi ck- and- pl agairdtiaaee W thea diideedebutohadl @ f othei ngngiceerlyy sampbeunder

which a printed cirgcuiit board can be.made to .10 travel in t oordi nat e
di rections. 'ﬁ?@nﬂﬁ'dfetb}i i %@Wab?c Ss Sél(f?ﬁlﬁﬁled pv:{“/ict?(ﬁug nua\#%lup i (Fﬁl'tey of

pi ck-ups for il icopaxient swhibhchlilowssttde hyost epondt odghiidiibor exft
stations and i r n r apheksHP I &i0 0 an
opposite pl act\eﬁf#eg{brfl%&gzés?t%%%\@%@%@%héf%%'cggﬁggjgbg ?Eeagggettgn%%f t he
pi ck-up r8ns aseexiginetontThs pHeRsHIe WA @Qﬁ%@?%eﬁgi@m ar row of optical
transmtting and receiving diodes in the manner of |ight barriers, whereby
the position in height of the underside of the pick-up can 20 be
ascertained. After the picking-up of the conponent, the end of the pick-up
with the conponent runs through a further optical control station with a
per pendi cul ar row of di odes, whereby the position in height of the
under si de of the conponent, and tonsequently its 25 overall height, can be
ascertained. In the case of a pick-and-place head which can be nmade to
travel in two coordinate directions, the pick-up would have to run through
the fixed control station before and after picking up the conponent to

al l ow a correspondi ng 30 neasurenent to be carried out, which would
general ly invol ve an unaccept abl e detour between the pick-up position and
the and the placenent position, and vice versa. 35 Furthernore, it is
known, for exanple fromUS 4 875 285, to design the pick-and-place head in
the manner of a turret with a nmultiplicity of suction pick-ups arranged in
a circular manner on a rotor, a stator 16 August 2004 -2a-



having with processing stations .for the conponents arranged al ong the
circulatory path of the pick-ups, which conponents are centered, contacted
and electrically, optically or mechanically nmeasured in 5 these stations,
for exanple according to colum 2, line 65 et seq. It is currently
generally customary to carry out the positional determ nation of the 16

“August 2004 -3- conponents on the pi ck‘-L?p by neans of a CCT C?tﬁ?\ru st\Whgh
measures the placenent side aof the.cg onents, jn particular,the E’gsitlon
of the cont aCP™RPBERL i P ef HeRt eBIFFGHP. e égr?diﬁp e‘%os PFHR9 of “the

conmponent 5 parkhegeQpr et eflafing dednsihiceasompbatnng kst ateémminghehe- y

of fset is taken, i.nto account by_gorr.espandi correctio fot et
coor di nat es SPCFﬁgnpiEE-egﬁaﬁﬁac%ghe% . ﬁ%‘%%‘erno(r\fet, &8%594g$1f§8kg
di scl oses a sayiey pilwkt antipl queedarsek worh absarmter odnd e r oomponghktch i s

provi ded 4 t R Bl gh PRl Aschile i SAURORINbPLAkANdRAUE heiid CUl At ory manner .
A line sensor I's arranged on fRS Stat8r Sutside a | ower pl acement station
bet ween two 15 holding stations for the pick-ups into the and aligned in

relation to pheraxhmo?l, AimatipMm 947§ Near il oHeds ONPOARDAAASHLAERY past,

adhering to the pick-up, can be |dent|f|e(il fromthe obscuration of the

sensor: Si nc8eVR&epvEkER pahdsiies hEUEBFaRienP A ENSERE RY r 8RGR of the

sensor, it capAek behidieckedpiringedi reticiitre boelxal edanarer maideh tbe

pi cki ng- oger atiLon. Sjnce the l.ight directed onto t,Jit]_‘e I"ggﬁéggfgﬁecannot
f [ ,in

be exact EA¥Ed) Hheqliat SOPESHART Sor ol et ot T s not o

particul ar fenrhitgbly nisi atuipped 35 tdorponehtiplshaty opf i patkfopasing is
possible onl ¥ in Lhg HledtS! NGseh SEAAN Jleped) Leep®afibbE! 2

| aser |ight barrier. e current’ trend toward ever smaller components, of
30 for exanpléfferenge staigianmf apd2ahigh r bjanseEsrh V&8 AEFPBWSBEEL | on

channel in theoRi Cl- Upi Mg PRIETiidn didd i et dbodee vapgubBeihenbe
sensed, jn particylar when there is soil,ng. Furthergore, Hégcc raci es of
Che pi ckLTip’ BBSRERBR - maySOERtR FRet B3 mforent diost 38on stk dtipl EHEl y
cover the sugtckruphannats andhrasgh resul coaftrioli s seakage, thelresalt of
t he vacuum scanni LS reliable. r xagg%r? in i Sase % F LT et
head, under gSﬁBeggrlEHrlré?aﬁggs tfﬁeoﬂ;t%sceaﬁl'qe 0 Samltn‘._l ugustrg 83" éa
conponent i sdéodsequimt itheonhgnneti cdfd Lhghhe karyiier st amheredyr i Bt he
pl acement phgag-dBﬁ RCHNGHP Of enbeRhaceutAb GFRANEN: &ML 88na
consi derabl e’ a éltlonal_ anount of tinme to bhe expended.
20 be ascertained. After the picking-up of the component,
the end of the pick-up with the component runs through
a further optical control station with a perpendicular
row of diodes, whereby the position in height of the
underside of the component, and conseqgquently its
25 overall height, can be ascertained. In the case of a
pick-and-place head which can be made to travel in two
coordinate directions, the pick-up would have to run
through the fixed control station before and after
picking up the component to allow a corresponding
30 measurement to be carried out, which would generally
involve an unacceptable detour between the pick-up
position and the and the placement position, and vice

versa.

35 Furthermore, it is known, for example from US 4 875
285, to design the pick-and-place head in the manner of
a turret with a multiplicity of suction pick-ups

arranged in a circular manner on a rotor, a stator



-' 16 August 2004 The invention is based on the object of achieving a higher
| evel of reliability in the checking of the conponents. 5 10 15 20 25 30 35
This object is achieved by the invention as clained in claiml. For
exanple, the optically precisley focusable scanning beam for exanple of a
| aser di ode, may be arranged just underneath the underside of the pick-up
‘in the raised state. This nmakes it possible to 10.check the qugﬁ%LQQGga
the pick-up before it is | owered onto-tBe eonponent to be picke p.

Normal |y, the path of rays of the light barrier is not interrupted. After
that, the pi devipgi swiisher pdogrssinbe stapanast  forbetpieckedmppnenhe | atter
| s then suckgd-anbeqsaltoh Clendd dpraafatalychadd 16l londl perxlgt, it can
be reliably established by a renewed scanning pul se whet her the conmponent
has been pi cKBACHp bFAROTAYE up. 2Ff t héedtEreghact FRRTFRAof ARE
tscanni _ntgt beagn ekt ri apassi bbprieakeep bhe heeRadishange hekweeadt hen

ransm

ng, 20. means and receivin ans partjcularly |arge)_so_that even
ext remel y° | at§€Sec SHH&IEREs é&ﬁlﬁé%ﬁgiﬁﬂf G aridy ?ﬂgyﬂ?h%'lﬂbﬁ?
barrier can b8 usedsery. exanpl d sevearrenaliy urdeiern Tky ardistlcaeavhead, where

it is not possible t t close.to th Qnpenent. on unt of 25.the
conpl ex fornFSFr¥oR¥$rg§FiBR?lﬁﬁoFeﬁcﬁﬁﬁg %935%§@t932 St t he conponent s
to be supplied in belt pockets. Wen the belt is advanced, it may happen
that vibrations cause the conponent to 30.conme out of the pocket or change
its position, but it is also possible on account of the tol erances
mentioned for the pick-up not to pick up the conponent. The directly
foll owi ng scanning can imrediately initiate a new picking-up operation, in
which the belt is advanced 35.by a further- pocket spacing, so that the

pi ck-up can pick up another conponent. This takes place w thout any further
travel i ng novenent of the pick-and-place head and consequently with little
ti me del ay. - 4a 16 August 2004 Directly before the conponent is placed
onto the substrate, scanning nmay be carried out once again, in order to
est abli sh '



16 August 2004 -5- whether the conponent is still present on the pick-up.
This is advantageous if the conponent is |ost before it is placed, for
exanple as a result of vibrations, accelerations or decelerations of the
pi-ck-and-place 5 head. In this case, the setting down of the pick-up is not
performed. This is of significance to the extent that otherw se the

‘under side of the pick-up would be set do onto the sol dering ent
on the printed circuit board, wth the'eg?éct of contam'natinglgg%g@ﬁlsﬂ}:lfe%%a

under si de socmmgk t S i peni i i der abl arrowed or even
closed. If the porrlii)%?léesnt %IES %ﬁ%sgﬁtc% %?’ ingyp?“aec%g%so%?o,at%ge'su%%r??]%ﬁ"e and
rel eased froifhieh UreRSeTee bije npdasenent pilise off thenpreyseterais, im the

case of very ;i eiPONERt s)pdS: PPYRVeLs t hgeadhesiive act i:%}so,f 3
cont am nat ed under si de nay be ?o so great that the corrponer?t sti’cks Mo the
pi ck-up. Thi F¥siestedh 1sFRe byThe aARPHEaE Pesttyonf odr thee qampaneptof t he

pi ck-up, SO tdw@l BdecPredctdddcan QNaswAdlrBaal FeRBtihe RItaGs dhe egpgponent
20 onto the substr efore the pick-and-pl ace. head Neaves the pl acenent
position. In%this % Hi%gh e ¥ Di @GS HNd B aERF T RIEEIG ty i s
achi eved. Conpimtectnioni t ofi npeoftdpetindebgidaaekst her ptpet paek-andd all
operating ph%a1 scé' %(faac i eved by an advant ageous devel opnent of the
invention asClainmed In claim2. It is possible by the devel opnent as
claimed in claim3 not only to check the presence of a conponent but also

30 to asgrt ghdhsaidght cS%éE@vE?”BOhr&rHcloaJé v ng, pAdLtiqRal Lng_

I nformation to be obtalned concerning the type of conponent For exanple,

it may happe®deft hefd coifvreritasehgand ahrobert wbirbt isspesvykdedagai nst

the pick-up edersi detkly-us® thak itcHé PEEKBSEnHALEN I-3GRPY {he 3
-pi ck-up. Wth th %:d of the exactly focused scanning beam _this can be
det ect ed al ré:d'&'fug'l?r %y PTERIT: up2ast P Di TROEPT efPorf AP e PRethgse of

the highly nistiadiour | @eds tdepenehdset hailarement - SaatfoAugisiwediVdtwo
oSt t1 o 3nd oacdns A L c ity et PRI UBRL i VY =P R dRARY i ned
way. It is paftizaliadran devatiiegesis pf wesebdent lnf tthie vdéteohe. TFhei ck- up
in each case c@uipio@niche PRIy MBYERENt Rl i0W Ngot REeP| REOMBRL, can
be identified from the obscuration of the sensor.
Since the pick-up has to be moved into the sensing
20 range of the sensor, it cannot be checked in a direct
time-related manner with the picking-up operation.
Since the light directed onto the line sensor cannot be
exactly focused, adequately sharp projection is not
) possible, in particular for highly miniaturized
25 components. Sharp optical focusing is possible only in
the case of a singular scanning beam, for example of a
laser light barrier.

The current trend toward ever smaller components, of
30 for example an edge length of 0.25 mm, requires a very
narrow suction channel in the pick-up, which makes it
difficult for the vacuum to be sensed, in particular
when there is soiling. Furthermore, inaccuracies of
the pick-up position may occur if the component does
35 not completely cover the suction channel and, as a
result of this leakage, the reéult of the wvacuum
scanning is unreliable. For example, in the case of a

turret head, under some circumstances the absence of a



. of a conponent and after the pick-up of the follow ng conponent, since
the hysteresis, of the displacenentneasuring system does not occur when the
direction of novenent is the same. 5 The device-as clained in claim4

achi eves the object on which the invention is based in a way simlar to the
met hod according to figure 1. Here, too, the conditions on the underside of
“the pick-up can be 10 conpletely nonitored) so that the Ievellgf}m st 2004

pi ck-andpl ace reliability is correspondisggly increased. In a way |m%eﬂ to
the method as claimed in claim3, the device as clained in claim5 permts
nore accur at echipoteaki 1§ orddrpraiggneshipeighticaqt ke | théi rRgptdidsection,
from whi ch nore accurate concl usi opns can, be_drawn cgncerni the type or
the | ot al | aBtA J58si THGHD! - 2RePLBRBBRBRL PIESa-t | B5oBLFBIBSDYR KE devi ce
as clained i cl aepilackmenthe somponegt neansqiirde cenbi vedsikdeaadfleuct ure,
wher eby an exact. trical relati.onship.between the functional parts can
be establ i sh)é?.%lf%g’% e Iaéncqt"}rhtg Orézi:nlénengao? q%ee’f%ed%#%f‘de can be fornmed for
exanple by a 25 prismwhich deflects the scanni ng beam obliquely upward to
a transmtting diode. The turret pick-and-place head as clainmed in claim?7
has, for exanple, 12 suction pick-ups, which are 30 arranged in a

st ar-shaped manner along a circular circulatory path. The rotor is driven
step by step, so that the suction pick-ups can be 'rotated one after the
other into the pick-up station, in order to be able to pick up the
conponents in a direct sequence. However, 35 this neans that, before they ,
can be optically inspected, the conponents run through at |east several
stations, until they reach an optics station. In this period of time, it is
not possible w thout the scanning - 5¢C



- 16 August 2004 nmeans according to the invention for the conponents to be
optically checked. Sonme of the conponents are only taken past the optics
station and checked in the placenent phase. As a result, pick-up errors
whi ch 5 cannot be detected by the vacuum sensi ng 16 August 2004 -6- are
only detected in a | ater phase, and con;gquently entail a correspondi ng
“tinme loss. The invention nmakes it possi¥l e to nonitor all th '

pi ck-ups directly in connection with the picking-up operatioﬁyﬁgﬁégg??gﬁ,
in the eventThe dmyeskign etfobagase prckhfh eRASERILE aREPE V&N & k- up
attenpt) witpogheit NGl RASSkBhEabR11Be NMBANtiNE kleciag obér tive be
turned further. It is customary to arrange the optical station for
measuri ng t hEOFBARBAERt position several 10 stations upstream of the

pl acenent station and to turn the pick-up into the desired installation

position jn downst.r eam,st at i.an. ring. {he.turning_of t d the
pi ck-up, # t %@”@t P?’P ?Egséisblaec%ﬁveer%]t% BT %éﬁe%ggﬁr gﬁe@%ﬁ% %grrponent
to be | ost, whath wiilt.hout Ebrthesswgrird.ng teans optickd Iyl acerepiskewti on

could no 1 onger, beyfig! BeLatsnl Gl CAlr SCRRALIG B¢l lanG N AC ARMHe,

t herefore i nCreases . nmonitoring relitability to_a considerable
degree. 20 Ihayshsosaibrrgey tvetdevedepnenthadhe arnedershdel &fm'e%0 make

the cable |ightybapr ifT +ABI2AG kA QRGLRL COTTIDMARS sirl@asivireins o he
traveling path of th

e conponents. _, 25 The_ invention .explajned in nore
detai | Bd ompbﬁCKhEhBasmggsﬁléﬁeﬁ’ﬁl &N BRETURe elsfo"rree;)f’efs)ég‘i Zjo"‘l’%r%g

schemati zed §AEH tRet BEmPbawhegtoFbeupe ckeghams a Mweaidldy t hleeghath
Chows. . pl anSti ERVS! Shal B0l RS FRERARR 15 RET HE ST ng TEFT gure 1.
figure 3 showhapar tthef giuwk-pirkiandopezed hledw athe heoppghnantngofba

pi ck-up phasg;wl LR fucomigaent 33 Dal i ShRAIdd CrRAUTADRRtS;ckigyr e 4
shows the parts accofding to ftigure in a subsequent phase, )

15 and raised. Directly after that, 1t can be reliably
established by a renewed scanning pulse whether the
component has been picked up by the pick-up. If there
is exact focusing of the scanning beam, it is possible
to keep the free distance between the transmitting

20 means and receiving means particularly large, so that
even extremely large. components can be passed through
and that the light barrier can be used for example even
in a turret pick-and-place head, where it is not
possible to get close to the component on account of

25 the complex form of construction.

It is customary practice for the <components to be
supplied in belt pockets. wWwhen the belt is advanced,
it may happen that vibrations cause the component to

30 come out of the pocket or change its position, but it
is also possible on account of the tolerances mentioned
for the pick-up not to pick up ‘the component. The
directly following scanning can immediately initiate a
new picking-up operation, in which the belt is advanced

35 by a further- pocket spacing, so that the pick-up can
pick up another component. This takes place without
any further traveling movement of the pick-and-place
head and conseqguently with little time delay.




~16 August 2004 -6a- figure 5 shows the parts according to figure 4 w thout
t he conponent belt in a subsequent phase, figure 6 shows the parts
according to figure 5 at the end of the pick-up phase, -7- 16 August 2004
figure 7 shows the parts according to figure 6 after the end of the pick-up
_phase, figure 8 shows the parts accordiq to figure 7 during a placenent

" phase of the conponent onto a 5 substrat®, figure 9 shows thel@%&gﬁt 004
according to figure 9 after the placenent of the conponent, figur Y3 Shows
a side view of another, turret-Ilike pick-and-place head with conponents
and a 10 sub®tmsaslyf i dweforel shws compoeent ewisf phacpdrt ongecortdieng to
flgure 10. Accpidlifatd 0 Ll fnd. niyPid- 8t pbaceyReathde WabalinlS sean be
made to travel In two ‘coordinate difections X and Y of a horizonfal working
pl ane X-Y i s 98 & sftldshi ck-up 2, which is displ aceabl e by means of
its lift drive 3 perpendicularly in relation to the working plane. The
pick-up 2 is provided on its downwardly 20 pointing tip with a suction
opening 4 for workpieces to be picked up. The lift drive 3 has a

di spl acenent neasuring neans 5, with which the réspective lifting position
of the pick-up can be established and which is connected via a data line to
a control neans 6 of the 25 pick-and-place device. In the region of the
undersi de of the pick-up 2 there is fastened to the pick-andplace head 1 a
scanning nmeans 7 in the formof a forked |ight barrier, which is provided
with a transmtting diode 8 and a receiving diode 9. The di odes are 30
arranged and aligned with each other in such a way that a sharply focused
scanni ng beam 22 runni ng between them crosses the pick-up axis

per pendi cul arly. The scanning neans 7 is |ikew se connected to the control
means 6 via a further data |line.




- 35 In the transporting position shown, the pick-up 2 is in the uppernost
lifting position, in which the underside of the pick-up 2 is |ocated above
t he scanni ng hei ght 16 August 2004 -7a- defined by the diodes. The
control neans 6 receives the nmeasured di spl acenent val ues of the

di spl acenent neasuri ng neans 5. The scanning neans is activated during the

“lowering and lifting phases of the pick-2up-5 2. The signals rﬁﬁ?{h%ﬁgzﬁ)ﬁthe
receiving diode are |likewise transmtted to the control nmeans 6. At the

nmonent at YBepbgustth20@bmneanti cis t htilécpresdntyr ight tegspiakuepof t he
recei ving di 9.ex shal I 1£di [ t just
nmeasur ed of ? gspﬁgkgglgg%t?gtegglgr gg %gl\r@fct}rﬁ?%%ﬁéseg 5%311%4‘:%%35 a

pl an vi ew of 1EheP3eaRAi ngf preareamplf t RS hé pssptisn 8f tWePFRpiORSt he

pi ck-up 2 aché@lék&Eith COPPRTE1 b d e kel depB i bibriagalpdheat ed by
dashed |ines 18 I n flgﬁées 3 9, the sequenge of %hel_h%hases of a
gt

to
pi cKi ng-énd-BF% rng I8y Wﬁereézﬁ‘@ctsettd: it MECHHR 1S
repLesent ed. ndb »ﬁg&(flr;:dmm@t o tThysr QSB,OOﬂ hei%ﬂztﬁieﬁﬂaﬁl aee ﬁ(}ﬁﬁdeks?hocgt ed
wWith its pick:u Qve a C one 1 0 l.cked. up an a r eady
been Ioweredlé]f‘?gmq e%’flfre[iﬁggpélﬁr%eir@ﬁ‘,&er eﬁfeg‘@fﬁ e@l?ﬁ_‘flﬁjgﬁ’roél P8 the
extent that sées edpvy uodeositeecrsstdsrihge spashengo2ésesam @2 othéhe
scanni ng Meaps; v oANg; FALLESBAANLNT AR Wl Hirddie B ChodiPahagtongd bY

t he contr ol I's possible’to carry out such scanning after ®ach
change 0 pi EReupungersibdeorfrar @udte $hatdatievaFustiaster PAEARAYI Nt hi s way

Wi th the respgsbidergBeyUngfrdwedabie sVRaN d10RRITPT V1M ke !@oﬂn?oﬂx@ﬂ\@r ed.
Signi ficant deviations may . then indicate an error  at thﬁ ti ﬁ of the

pi ck-up, whith fBFe8RBhpl el8ugddst BlasFCanindft s e a  stRdking to
it. 30 Accordébgatedf ifpore 4het hendedet & danof mehaspi k- Wp Puilseal sfady

resting on the, conpongnt ;Lying | ng, POgket o1 2yA el 12A0hereki na this
conponent ontoO .

15 Thowever, the adhesive action of a contaminated
underside may be to s0 great that the component sticks
to the pick-up. This is established by scanning
directly after the raising of the pick-up, so that the
pick-up can once again attempt to place the component

20 onto the substrate before the pick-and-place head
leaves the placement position. I§ this way, a high

degree of picking and placing reliability is achieved.

Complete monitoring of the underside of the pilpettes in
25 all operating phases is achieved by an advantageous
development of the invention as claimed in claim 2.

It is possible by the development as claimed in claim 3
not only to check the presence of a component but alsoc
30 to ascertain the height o©0f the component, allowing
additional information to be obtained concerning the
type of component. For example, it may happen that the
component lying in the belt pocket is sucked against
the pick-up one-sidedly, so that it is picked up on
35 edge by the -pick-up. With the aid of the exactly
focused scanning beam, this can be detected already

during picking-up as a pick-up error even in the case

of the highly miniaturized components that are




- According to figure 5, the pick-up 2 has been raised to 35 the extent that
its underside is |ocated above the scanni ng beam 22 and that the conponent
10 sucked onto it is interrupting the scanning beam 22. It is already
possible at this nonent to establish fromthe stored - 8a 16 August 2004
val ue that the conponent to be picked up is present on the pick-up 2. -

" 16 August 2004 -9- According to figure 6a the pick-up 2 with the co nt
10 sucked onto it has just been raised to the extent that théﬁdﬁﬁ%wgﬁggpof
t he conponenespgcikddys shecephiimlegtbearh??. Thisclhangmonporsérat ugsi s
detected by §;Lhe gept gl Se{L! gux S o sggaLat ed

r g Spﬁg@éc 51 g8 edhn goﬂ\%\%&f%?glﬁoﬁg%ts

scanni ng val ue of the ment - neasuri ng neans t he
val ue storedPRir Beér ¥HiP direatybperzbeparedmivriaiienesuwasnt vatués the

di fference i pabeighfariyt h@dﬁﬁ&é%@o@@ﬁﬂd OmehQurRPr eAENtE Y @ sreagure of
the heig of.tEe conponent 10. IT the twp scanned val ues_remai n unchanged,
this nears tRAFTHR cdiborRAD 105888 nBUTRBENg Wi f i tR¥RRdy BE¥REENBNt o t he
pi ck-up and feliedingheheopliaekmarans al so knows t he conponent data froma
conmponent library. 15 A deviation in the height values may nean that an
incorrect type of conponent has been provided or that the conponent was
sucked onto the pick-up in an incorrect position. Such conponents can be
renoved over a discharge point. The unsuccessful attenpt can 20 trigger a
renewed picking-up operation before the pickup | eaves the pick-up position.
According to figure 7, the pick-up 2 has been raised into its upper
transporting position, in which the 25 conponent 10 is | ocated above the
scanni ng hei ght. The pick-and-place head 1 can now be nade to travel into
t he placenent position for the conmponent 10. According to figure 8, the
pick-up 2 with the conponent 30 10 is |located precisely in this placenent
position



above a substrate 13 in the |owering phase. In this case, it can be checked

in a way corresponding to flgure 5 whet her ‘the conponent 10 i's still-on the::lf

pi ckup. This check, which may al so be conbined with a 35 renewed hei ght"
measurenent, permts a reliable statenment concerning the presence of the
conponent 10. If the latter has been | ost during transport, the pickup 2 is
not |owered any further, so that its ti ppcannot 16 August ggi %ﬁm
contam nated with sol dering paste present on the substrate 1 Qﬁ%ﬁ ﬁg to

figure 9, thecgomp ridhdasnal keady Heep: pkaggd gnto,dh te 13
and the enpty undersi éjof thén ck-up 2 has’ %een ?af@g fnd SOZUB§E§82004

-10- above t hE°TR@RfRTthg IhRAS B@Pl NGyt heEesher /5 osha h61§Pé§9§m§fitthe

recei ving di otlea8uiingoslisteasddesT0NbE OlRGurS whER! the @I 85t agki shed
whet her the qﬁ onent has ctuaIIy been rel eased fromthe pick-up 5 2.
According to ngu?%% 13n8 10¥2&fot her pi ck-and-pl ace head 14 is designed
in the masner of a turret and can be made to travel in the working plane in

both 10 coor t c d t.ha tator on whi ch a r ot or
16 can be nnﬂfﬁgdg%g%%g % gi?lggﬁ %étg lgtzp %3% ot 0P

nmodi fi ed pi ckwiupsh 1¥her e mrarariged sacllnatstmi ithewn p«@trsdm&arats:tathéhaped
manner and r nd Lrcul ring Ay 5. pic I n
this way allqﬂﬁa&ﬂ?ckasggg?ghéan e %gﬁ wi f'h conpo%gﬁts gﬁ aft the
other in thrPQEﬁkﬁkpmﬁe‘%1ckiﬁhduﬁﬁaé§1@@ad0ﬁravis puek-tthe cabstbate 13.
Al ong 1 Ng el It QL PaiBnok Jba Pi SSURSaL! LRET @ diSe ANGEPILLAL Seanni ng

unit 18, with which 2 the undersi'de of the conponents accurately
measur ed. ThiRlFRAFES IR LIFY nbit CRr EeSpPRGEn nBHCFhéspﬁesence and type
of the component 10 can only be reliably checked in this phase.

Consequent | an incorrect,.pi ck-up can on be corrected during the next 25
plcklﬂg cycr)rl way gimlﬂjr topthe meth%d as claimed in cf%zm 3,

the device as claimed in claim 5 permits more accurate

15 checking of the component height in the lifting
direction, from which more accurate conclusions can be
drawn concerning the type or the:installation position
of the component.

20 It is possible by the device as claimed in claim 6 for
the scanning means to be combined in a structure,
whereby an exact geometrical relationship between the
functional parts can be established. The deflecting
means near the underside c¢an be formed for example by a

25 prism which deflects the scanning beam obliquely upward
to a transmitting diode.

The turret pick-and-place head as claimed in claim 7
has, for example, 12 suction pick-ups, which are
30 arranged in a star-shaped manner along a circular
circulatory path. The rotor is driven step by step, so
that the suction pick-ups can be rotated one after the
other into the pick-up station, in.order to be able to
pick up the components in a direct sequence. However,
35 this means -that, before they. can be 9optically
inspected, the components run through at least several
stations, until they reach an optics station. In this

period of time, it is not possible without the scanning



‘Anot her 1ift drive 19-with the di spl acemrent - measuring means 5 is assigned:
toalifting station 20 and is in tenporary engagenent -wi t h't he associ at ed
pi ck-up 17. 30 Anot her scannlng nmeans 21 is fastened to the stator 15 in
such a way that the scanning beam 22 is directed just above and
tangentially in relation to the circulatory path of the conmponents 10. By
“this arrangenent it is possible to fornP¢he scanni ng means 35 Ig¥emﬁs s a
forked light barrier with a one-piece bowlike carrier, the b 'ﬁ?mbého h
is fastened to the stator 15 on one side of the circulatory path. It is

al so possible méahbeae&&QthgtMGS¢h§k1ﬁﬂdnﬂhaﬁeﬂa¥ﬂtheléoﬁﬂ géﬁtgogé

10a 14 for Sﬁgnnlng i@ %@ %@%@ndlﬁ%mto figures to e carried
out. 16 Augu®t 2B64<2 & | ai HEMR REt fQQWRﬂﬁﬁmﬁﬁgaEPe@nﬁwc
conponents (10fakena pask- aﬂﬂepI@peldQV|SEatmbnsubﬁarabﬁécké@) ia thee
conponent s (10 and| ed by |ck-and aee head (1) of the

pi ck- and- pl acee’d%%%%nah g}?ges ma tg tFﬁ@'éE tn Bt SoTHR nFI3ICHR ¥Righ, a
pi ck-up (2F foranhet cdrporiEtert(clD) Hei minedi splcaced senkhagpi ck- and- place
head (1) perpendicularly in 10 relation to the working plane (x-y) by nmeans
of alift drive (3) between a transporting position and a functioning

position, , the conponent (10) being sucked against an underside of the
pi ck-up (2),



15 the conponent (10) being raised by the pick-up (2) froma pick-up
position into the transporting position and, after the pick-and-place head
(1) has been made to travel into a placenent position, is |lowered onto the
substrate (13) into the functioning position, 20 the positional

rel ati onshi p between the conponent (10) and the pick-up (2) being checked
by an optical scanning neans (7) of the pick-and-place head (1),,the
conmponent (10) being brought by the IiFt%ng novenent of the pﬁ§w¥ﬁ%$k%¥”

into the acti r o) | east_o canni beam.(22) of the scanning
means (7) ori éGg%tae_ q%q&anéé(\a/%%csé 5 ilr?ltl rBl gg it%rlf tl%llap%ee‘ | BFF n%gla‘“f’?%"b‘?l? " in
t he transport®npigapbsit correspendider diidee closshe piTble- imyeit kel nopktaxcat ed

above the scapgi ngogggg}ngZko' 3anﬁﬁﬁ:c§ e 1he piek- andRiace gt?lgtlckc-(l;ﬁs havi ng

a control rreansé whi ch checks the lifting position of th k-"up (2),

charact eri zedd35eFRlIY haR tFRARRERHPH g WiEEN NS ) PisképgpRd QR dHel wont 1 ol

neans (6)5 46 August 120Ghe ddanti Brt Ratpidegeanpiag, MeaRs dikkis
activated in a e after the suction attachnent of the

algl)has?] bgf gre and a Bhaﬁg
conmponent (1052 HPRAE2FRe TR oP1fEaHE EH-Rtect €L theubr dSeReEnSt 5
absence of theossiipbaein (e meantdnei cRetp thad) fooort he sbanniuxheal ues

of the scanni s (7) 16 st 04 -12-_ and in that the .control
means (6) assfe]%%{eﬁgg{;banniln% val ues reorrmalrg?f ngtcf h&* & et Wen Fhe ¢

phases as opettatien efiogr smegseriftte thet hodmponehsi nedsivichaisevigral
char act eriozeds {163 Lee SEAANDEY IRANS dldmd e agﬁgzqg‘%ﬁ‘d ! B9 i,
e pl t t T

pi cki ng-up and during the placing of the _conponen ) "3." The net hod
as claimed intR$ PHFR-WP INtehbhaceerized installation position in a

downstream station. During the turning of the rotor
and the pick-up, it is still possible after the optical
measurement for a component to be lost, which without
15 the scanning means in the placement station could no
longer be detected. The optical scanning during
placement therefore increases the level of monitoring

reliability to a considerable degree.

20 It is possible by the development as claimed in claim 8
to make the cable light barrier engage in one piece
from the stator side into the traveling path of the
components.

25 The invention is explained in more detail below on the
basis of exemplary embodiments represented in a
schematized form in the drawing.

Figure 1 shows a section through a pick-and-place head
30 with a suction pick-up and a control means,
figure 2 shows a plan view of part of the pick-and-
place head according to figure 1,
figure 3 shows part of the pick-and-place head at the
beginning of a pick-up phase with a component
belt and electric components,
4 shows the parts according to figure 3 in a
subsequent phase,




15 20 25 30 35 in that, in the transporting position, the underside of the
conponent (10) is raised above the height |level of the narrowWy focused
scanni ng beam (221, in that, in its functioning position, the underside of

- the pick-up (2) is displaced under the height l'evel of the scanning beam
(22), inthat the |lift drive (3) has a displacenentneasuring nmeans (5) for
determning the lifting position of thegpick-up (2), ' in thq%}d%i 004

di spl acenent - measuring neans (5) is coupled to the control neans 85% I'n
that the |iffiggreeansshowscthyapedtrduacegridiagr aicsifignangd/drvlonest ng of

t he conponent (10), anq%in that the coPtroI neanﬁ %&& agce%tains t he
position in height of he TrRYSFR %ﬁ Yhénc%nﬁg g ?& )p #56f the pi ck-up
(2) fromtheftianges ishehe sbhanpamysvaaresdiurg ngot ikguressi rg: ofhd he
undersides and fromth espective: Lift] ition of the pick-up (2). 4.
A devi ce for checking %ﬁ%c??i%A%Jﬁﬁ%%e%égg?ﬁgé'in a pi ck-and-pl ace device
for substrates (13), in particular as clainmed in one of clains 1 to 3, the
pi ck- and- pl ace devi ce having a pick-and-place head (1) which can be nade to
travel in a working -12a- 16 August 2004 plane (x-y) and is intended for
handl i ng the conponents (10),



a pick-up (2) for the conponents (10) being nounted in the pick-and-pl ace
head (1) such that it can be 5 displaced perpendicularly in relation to the
wor ki ng plane (x-y) by nmeans of a lift drive (3) between a transporting
position and a functioning position, 16 August 2004 -13- it being

possi ble for the conmponent (10) to be sucked agai nst the underside of the

“pick-up (2), it being possible for thé‘é%ﬁponent (10) to be rg ggd,P¥oshe
pi ck-up (2) froma pick-up position 5 into the transpaqrtin p05|E on and,
after the pigkgﬁﬁﬁ-glaﬁgoﬁﬁa %EUP?EESbEEHO 8% &2 r 2¥8PTFntSd &LpPhcenent
position, it being posshél enfiosfi théopbeklapephdsento the substrate (13)

into the functioning position, 10 the pick-and-place head ( aving an
optical scan %ﬁﬁrﬁegnssé9ysfgpec §E£¥%ga?%%r@%ﬂ%oﬁ8nél@?ﬁf 3% aﬂﬁlﬁgck-up
(2) and the scanni ng neanslgcEmargcephiasg avfl eas¢ @renmsoEmt ngniteana (22)
which is griented tranéﬁﬁ%§9$¥ 15 in relation to the lifting direction and

is narrowin the lifting direc fon, and in the transporting position, the
under si de of fimerpi Bk-shoye) thei mpltotanegonbone tiwe Seamneng bebker22), 20

the pick-and-place heaghf 1)) haxh8ge 3 80PhEOLoRBaASnES) for keeping a
control check on the Iifting novenent of the pick-up (2), characterized in

that the scahh?HEenbaAnEhews ix S3HS e¥i6W t RE 28NeBReF ol FREFRE(HIK®in t hat
the scanning neans (7)pfék-&Rdasiavat ededd awpfiasechponenesd an@hase after
t he suctjion attachnment _of the conponent (10), in that the control neans (6)
can deted the 30 pres%ﬁ%%tﬁ?t%bsence of the component (10) on the pick-up
(2) fromthefsganai bl shdwesaofsiidee sTtamniofg theanpat?y, aicmotrdding hteo contr o
nmeans (6) assesses scappi val ues remai ning the sane between the two
phases as 35 operating errors. 5. The device as clained in claim4,
characterized

According to figure 1, a pick-and-place head 1 which
15 <can be made to travel in two coordinate directions X
and Y of a horizontal working plane X-Y is provided
with a pick-up 2, which is displaceable by means of its
l1ift drive 3 perpendicularly in relation to the working
plane. The pick-up 2 is provided on its downwardly
20 pointing tip with a suction opening 4 for workpieces to
be picked up. The 1lift drive 3 has a displacement-
measuring means 5, with which the respective lifting
position of the pick-up can be established and which is
connected via a data line to a control means 6 of the
25 pick-and-place device. In the region of the underside
of the pick-up 2 there is fastened to the pick-and-
place head 1 a scanning means 7 in the form of a forked
light barrier, which is provided with a transmitting
diode 8 and a receiving diode 9. The dicdes are
30 arranged and aligned with each other in such a way that
a sharply focused scanning beam 22 running between them
crosses the pick-up axis perpendicularly. The scanning
means 7 1is likewise connected to the control means 6
via a further data line.
35

In the transporting position shown, the pick-up 2 is in

the uppermost lifting position, in which the underside
of the pick-up 2 is located above the scanning height




16 August 2004 -13a- in that, in the transporting port position of the
conponent (10), the scanning beam (22) is arranged under the underside of
said conponent) in that, in its functioning position, the underside 5 of
the pick-up (2) is |located underneath the sharply focused scanni ng beam
(22)y, in that the lift drive (3) has a displacenmentneasuring nmeans (5) for
‘determning the lifting position of the_pick-up (2), 10 in th% ru £2004
di spl acenent - measuri ng neans (5) i s coupfed to the control means é’g

14 16 August 004 int the jfting ans can be activated during the
rai sing and/ 8f FB\?/erq?Yg one (lﬁn%ﬂll RepR&t QhEeESﬁY?EI means
(6) can ascekthai nnetatm;faecpoanhpmacemehel ghiluds t bE wirder i 8pletembat-
conponent (1 L %rrof t he pi ck- sUp ( fromthe_changes in the canpi gg

val ues during-the ¢P8sst'n Bf 2rhe er EF38E8HHq P t HE rBSpEPHY
lifting positiuoangf thee bowdripg(and dndtimgnm phasesapflCloal puthtept he
hei ght ofg the co e e e

char acterl ze |nn? gtrgt e scangﬁﬁégﬁggn\sﬁ%?tﬁ% #ormedlﬁg (al?)dgke% T ght
barrier w thlakpehsshdpamsuittiad tor the t¢entope] carangnci ondit phkes (for

exampl e 8, 9%omefd at



in that the scanning beam (22) is arranged by defl ecting neans near the
‘under si de of the scanning neans (7) facing the substrate (13). 20 7. The
device as claimed in claim4, 5 or 6, characterized in that the

pi ck-and- pl ace head (14) designed in the manner of a turret has a stator
(15)) on which 25 a rotor (16) is nmounted such, that it can rotate step by
" step, in that the rotor (16) is provide8 with a mul tiplicity @fARhsKoats
(17) distributed in_a circular_nmanner, 30 in that the Eick-up (;%lﬁcan be
| oner ed and ¥iigled the tFeceived dbrightress nvalref t9hgthRatTFLYVRY of t he

pit Ct<- am(i-lgl) agfodeadg( 1éaxcééaﬁc.t hf\éf t k@ reeliang \:F%ﬁ?ééb( 3£hega$1ﬂlﬁﬁ1§ oht he

st at or S signed tq the lifting station , and in that.the

stator (15) Safr%c%f‘%lkt arlshl 58 (2 Fgeprpd\ﬁlﬂ'é‘l? ogt 3%t i fting

station (20)fon fachhéovnuée. t he scanning neans (7) with an optics - 1l4a

16 Augus%3 2004 station (18) for ascertaining the position of the conponent
h

(10) on e pick-up (2). 8. The device as clainmed in claim7, characterized
16 August 200¥gurd52 ishovwmt at lpelagtamnewg deabhe2Bcdrgiiorg emesdsi 17t he

direction Ofw{%aEhgnp%fsittrl%ncocg@OEﬁ@t Sti&:loaf the pick-up 2 and an
electric component 10 to be held on it being indicated
by dashed lines.
10
In figures 3 to 9, the sequence ' of the phases of a
picking-and-placing cycle with respect to the scanning

means 7 is represented.

15 According to figure 3, the pick-and-place head 1is
located with its pick-up 2 above a component 10 to be
picked up and has already been lowered from its
starting position, represented in figure 1, to the
extent that its empty underside crosses the scanning

20 beam 22 of the scanning means 7. The corresponding
position of the pick-up is stored by the control means.
It is possible to carry out such scanning after each
change of pick-—up and to compare the standard walue
ascertained in this way with the respective measured

25 value when the empty pick-up is lowered. Significant
deviations may then indicate an error at the tip of the
pick-up, which for example suggests contaminants or a

component sticking to it.

30 According to figure 4, the underside of the pick-up 2
is already resting on the component 1lying in a pocket
11 of a belt 12 and sucking this component onto it.

According to figure 5, the pick-up 2 has been raised to
35 the extent that its underside is located above the

scanning beam 22 and that the component 10 sucked onto

it is interrupting the sgcanning beam 22. It is already
possible at this moment to establish from the stored
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According to figure 6, the pick-up 2 with the component
10 sucked onto it has just been raised to the extent
that the wunderside of the component 10 c¢lears the
scanning beam 22. This change in status is detected by
5 the control means 6 (figure 1), stored with the
associated scanning value of the displacement-measuring
means 5. At this moment, the value stored earlier can
already be compared with the current wvalue, the
difference in height in the lifting position
10 representing a measure of the height of the component
10. If the two scanned values remain unchanged, this
means that the component 10 has not being sufficiently
sucked onto the pick-up and raised. The control means
also knows the component data from a component library.
15 A deviation in the height wvalues may mean that an
incorrect type of component has been provided or that
the component was sucked onto the pick-up in an
incorrect position. Such components can be removed
over a discharge point. The unsuccessful attempt can
20 trigger a renewed picking-up operation before the pick-

up leaves the pick-up positiomn.

According to figure 7, the pick-up 2 has been raised
into its wupper transporting position, in which the
25 component 10 is located above the scanning height. The
pick-and-place head 1 can now be made to travel into

the placement position for the component 10.

According to figure 8, the pick-up 2 with the component
30 10 is located precisely in this placement position
above a substrate 13 in the lowering phase. In this
case, it can be checked in a way corresponding to
figure 5 whether the component 10 is still on the pick-
up. This check, which may also be combined with a
35 renewed height measurement, pérmits a reliable
statement concerning the presence of the component 10.
If the latter has been lost during transport, the pick-
up 2 is not lowered any further, so that its tip cannot
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be contaminated with soldering paste present on the

substrate 13.

According to figure 9, the component 10 has already
5 been placed onto the substrate 13 and the empty
underside of the pick-up 2 has been raised
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continuoldsl
monitored, so that it can be established whether the
component has actually been released from the pick-up
2.

According to figures 9 and 10, another pick-and-place
head 14 is designed in the manner of a turret and can
be made to travel in the working plane in both
coordinate directions x and y. It has a statcr 15, on
which a rotor 16 can be mounted such that it can rotate
step by step. On the rotor, modified pick-ups 17 are
arranged such that they protrude in a star-shaped
manner and run around in a circulér manner. During a
picking cycle, in this way all the pick-ups 17 can be
loaded with components one after the other in turn
before the pick-and-place head travels over the
substrate 13. Along the circulatory path of the pick-
ups 17 there is an optical scanning unit 18, with which
the underside of the components 10 can be accurately
measured. This means that, without a scanning means,
the presence and type of the component 10 can only be
reliably checked in this phase. Consequently, an
incorrect pick-up can only be corrected during the next

picking cycle.

Another 1lift drive 19 with the displacement-measuring
means 5 is assigned to a lifting station 20 and is in
temporary engagement with the aséociated. pick-up 17.
Another scanning means 21 is fastened to the stator 15
in such a way that the scanning beam 22 is directed
just above and tangentially in relation to the
¢circulatory path of the components 10. By this
arrangement it is possible to form the scanning means
likewise as a forked light barrier with a one-piece
bow-like carrier, the base of which is fastened to the
stator 15 on one side of the circulatory path. It is
alsc possible in the case of this pick-and-place head

11" 10965&' () -3 ((P)] 1}3+*++stzd'(\f4
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A method for checking electric components (10) in a
pick-and-place device for substrates (13},

5 the components (10) being handled by a ;ﬁck—and—place
head (1) of the pick-and-place device which is made to
travel in a working plane (x-y)},

a pick-up (2) for the components (10) being displaced
in the pick-~and-place head (1) perpendicularly in

10 relation to the working plane (x-y) by means of a 1lift
drive (3) between a transporting position and a
functioning position, .
the component (10} being sucked against an underside of
the pick-up (2},

15 the component (10) being raised by the pick-up (2) from
a pick-up position into the transporting position and,
after the pick-and-place head (1) has been made to
travel into a placement position, is lowered onto the
substrate (13} into the functioning position,

20 the positional relationship between the component (10)
and the pick-up (2) being checked by an optical
scanning means (7) of the pick-and-place head (1),
the component (10) being brought by the lifting
movement of the pick-up (2) into the active range of at

25 least one scanning beam (22) of the scanning means (7)
oriented transversely in relation to the lifting
direction, ,
in the transporting position, the underside of the
pick~up (2) being located above the scanning beam (22),

30 and
the the pick-and-place head (1) having a control means
(6), which checks the lifting position of the pick-up
(2},
characterized

35 in that the . scanning means (7) 1is coupled to the

control means (6),
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: in that the scanning means (7} is activated in a phase
before and a phase after the suction attachment of the
component (10),
in that the control means (6) detects the presence or

5 absence of the component (10) on the pick-up (2) from

the scanning values of the scanning means (7),
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and in that the control means (6) assesses scanning

values remaining the same between the two phases as

operating errors.

5 2. The method as claimed in claim 1, characterizéd in
that the scanning means ({(7) is activated during the
picking-up and during the placing of the component
(10) .

10 3. The method as claimed in «c¢laim 1 or 2,
characterized
in that, in the transporting position, the
underside of the component (10} is raised above the
height level of the narrowly focused scanning beam
15 (22),
in that, in its functioning position, the underside
of the pick-up (2) is displaced under the height
level of the scanning beam (22),
in that the 1lift drive (3) has a displacement-
20 measuring means (5) for determining the lifting
position of the pick-up (2),
in that the displacement-measuring means (5) is
coupled to the control means (6),
in that the 1lifting means is activated during the
25 raising and/or lowering of the component (10), and
in that the control means (6) ascertains the
position in height of the underside of the
component (10} or of the pick-up (2) from the
changes in the scanning values during the crossing
30 of the undersides and from the respective lifting

position of the pick-up (2).

4. A device for checking electric components (10) in a
pick-and-place device for substrates (13), in

35 particular, as claimed in one of c¢laims 1 to 3,
the pick-and-place device having a pick-and-place
head (1) which can be made to travel in a working
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plane (x-y) and is intended for handling the

components (10},

a pick-up (2) for the components {10) being mounted

in the pick-and-place head (1) such that it can be
5 displaced perpendicularly in relation to the

working plane (x-y) by means of a 1lift drive (3)

between a transporting position and a functioning

position,
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it being possible for the component (10) to be
sucked against the underside of the pick-up (2),

it being possible for the component (10) to be
raised by the pick-up (2) from a pick-up position
into the transporting position and, after the pick-
and-place head (1) has been made to travel into a
placement position, it being possible for it to be
lowered onto the substrate (13) into the
functioning position,

the pick-and-place head (1} having an optical
scanning means (7} for checking the component (10}
on the pick-up (2) and

the scanning means (7) receiving at least one
scanning beam (22) which is oriented transversely
in relation to the lifting direction and is narrow
in the lifting direction, and

in the transporting position, the underside of the
pick-up (2) being located above the scanning beam
(22),

the pick-and-place head (1) having a control means
(6) for keeping a control check on the lifting
movement of the pick-up (2},

characterized

in that the scanning means (7) is coupled to the
contrel means (6),

in that the scanning means (7) can be activated in
a phase before and a phase after the suction
attachment of the component (10),

in that the control means (6) can detect the
presence or absence of the cdmponent (10) on the
pick-up (2) from the scanning wvalues of the
scanning means (7).,

in that the control means (6) assesses scanning
values remaining the same between the two phases as

operating errors.

The device as claimed in claim 4, characterized

16 August 2004
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component (10), the scanning beam (22) is arranged
under the underside of said component,
in that, in its functioning position, the underside
5 of the pick-up (2) 1is 1located underneath the

sharply focused scanning beam (22),
in that the 1lift drive (3) has a displacement-
measuring means (5) for determining the 1lifting
position of the‘pick—up (2),

10 . in that the displacement-measuring means (5) 1is

coupled to the contrel means (6),
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in that the lifting means can be activated during
the raising and/or lowering of the component (10),
and

in that the control means (6) c¢an ascertain the
position in height of the underside of the
component (10) or of the pick-up (2) from the
changes in the scanning wvalues during the crossing
of the undersides and from the respective lifting
position cof the pick-up (2), and from this can
calculate the height of the component (10).

The device as claimed in claim 5, characterized

in that the scanning means (7) is formed as a
forked light barrier with a bow-shaped carrier for
the optical'functional parts (for example 8, 9),
and

in that the scanning beam (22) is arranged by
deflecting means near the underside of the scanning
means (7) facing the substrate (13).

The device as claimed in c¢laim 4, 5 or 6,
characterized

in that the pick-and-place head {14) designed in
the manner of a turret has a stator (15}, on which
a roter (16) is mounted such that it can rotate
step by step,

in that the rotor {16) is provided with a
multiplicity of pick-ups (17) distributed_ in a
circular manner,

in that the pick-up (17) can be lowered and raised
by the 1lift drive (19) in a lifting station (20} of
the pick-and-place head (14),

in that the scanning means (31) fastened to the
stator {15) is assigned toc the 1lifting station
(20}, and

in that the stator (15) of the pick-and-place head
(1} is provided outside the lifting station (20} in
addition to the scanning means (7) with an optics

16 August 2004
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station {18) for ascertaining the position of the

component (10) on the pick-up (2).

g. The device as claimed in claim 7, characterized
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in that the scanning beam (22) is oriented in the

direction of rotation of the components {(10).




