;e3e eV alc:cd6dT e~)1 0 (~Al~ ?20@3 -1 DEVI CE W THOUT SET-UP KI T FORI THEN 700
TARGETED MOVI NG OF ELECTRONI C COVPONENTS The present invention relates to a
device free of set-up kits for the targeted noving of el ectronic conponents

"with the features indicated in the preanble to Patent Claim 1. Devices for

the targeted noving of electronic conponents are required in particular for
the testing and sorting according to quality classes of electronic
conponents. During the actual test prqcedure, the el ectronic conponent to
be tested is initially brought into cdnductlve contact with an electrical
cont act deV|ce (such as a test socket). Dependlng on the test result a
sorti n i GhBBARGE SEFLOP K FURTHE TRREISED MGUNIAKSP ePhRGRodicdevi ce
whi ch the electronlc conponent mﬁlﬁﬂ;ﬂﬁﬂﬂﬁiﬁbe tested is delivered on
earner-type set-up kits in plate formor strip form and are noved inside

t he handllng devi ce positioned on these set-up kits. In _ US-A-5436569, for
exanpllde prespainy@tionielstes to p deyies fier Bt fuprkits H“er thieriwneeiad enrding ot ¢legtronig

agei NgofpofldtiEw AN $hefetittdsGidicate@ RO pRiatbld 1 Palldnt Clampl.ural ity of plates
fitted wth electronic conponents are inserted into a carrier |ocated
closely next to one another. Several of the carriers, laden wwth a | arge
nunbeDeviceplfat @, tasgeted howing af eldctoonia comporgids atnefetquimdhiin padtiqutan| fat dlse
endl egskiyo ri t t he
oven' dhigpeid tube B0aRok o Y Ehes AT RRcuo bl bbbl MOASADGSiP AN &

vol t a@é@edwec@p @lﬁcmmg@emp@nentmbmwg ipinitealyrosenght nn’fe@ondmﬁm gopagtayitel to

the C@ﬂ%@é&%cab%bﬁtact“@&@ée‘ @gcw%y Iaq%a &Ekétp'ﬁeﬂéhﬂ‘ﬂgadgﬂefsﬁé %gta«;{eﬁuelﬁ gﬁdg)ﬁﬁlagﬁgr he

strip- sh ‘ﬁé@ p kits, feat unesous advan

connect,’? gB%‘i g1e ﬂ\éal’&’& &3C§ é SP'%&Eri p- shaped set-up kit and the test
socket of the electrical test device is always subj ect ed to tolerances. On
the othg vnpea{ldlﬁlo% g%e{h%gﬂn% A PRE, Ly mg%g%ﬂe‘é r&%c %%e gL,eﬁtm
conponen t e-s ed or st G oni ¢
conpogestronip wom@dmm ovhich iseto pieameckhaﬁéder@d ontoafTper émqowupéms up phate §orar e
subj e} st"r@ foHR Shhantd ﬁbvé’&éﬁ'éld@lt'ﬁé Hﬂdhﬁé‘ﬁ&ﬁ d;Sosith%'e&'%n@H@é Qét-l.ﬁH&%l de the

-T—ﬁlngl \l}\%g}S- Yg%%ﬁpgsgoécpxpmp]}n a lmgrzgg!g gegqu; 1s described fo? ltl?ecgﬁ‘x?url]tlageo(ilgnzggp &ar s

ageing of numerous electronic components, in which a plurality of plates fitted with electronic

cial

components are inserted into a carrier located closely next to one another. Several of the carriers,
laden with a large number of plates, are then placed on a conveyor belt, which circulates
endlessly in an L-shape in an over chamber. During its passage through the oven chamber, for
test purposes the carriers are subjected to different voltages, section by section, by means of
current lines running parallel to the conveyor belt.

Handling devices of this kind, with plate-shaped or strip-shaped set-up kits, feature numerous
advantages:

On the one hand, the connection between the plate-shaped or strip-shaped set-up kit and the test
socket of the electrical test device is always subjected to tolerances. On the other hand, play
pertains between the embedding of the electronic component in the plate-shaped or strip-shaped
set-up kit and the electronic component.

In addition, the plate-shaped or strip-shaped set-up kits are subject to substantial wear during
transport inside and/or outside the handling device, as well as when being loaded with electronic
components. This wear is expressed in an increase in
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1 0 JA1 Q03 - 2 the tolerances life. and accordingly in a short &fijid 00
the service The procurenent of the plate-shaped or strip-shaped set-up kits
is also associated with substantial costs and mai ntenance tinmes. The reason
for this is that for each variant of an el ectronic conponent a separate
set-up kit is required in the form-okz a pl ate-shaped or strip-shaped
carrier set, which is expensive to manufacture. The costs of a set-up kit
amount as a rule to a sumof at |east US$ 20, 000.00. Due to the substanti al
technitthe tolesamess and effordinglyledhgm aghbrtemingrtof ethehesedwiiiceery
time fpjea set-up kit is at least 60 to 90 days. A further disadvantage is
that, at the transition fromone type of electronic conponent to another
type of electronic conponent, the plate-shaped or strip-shaped set-up kit

and thﬁuéieyf@@nf&reﬂ"ﬂ)\aﬁﬂ&ﬂ&epﬁ% =) W@L,shé@%ag@%@-hg fldltts

precisely 1o the corrpo ent,,  Nnu .. Thi S_change of seft- k|t and
Phe. 1 obf SRR RS S IOt ST POR 4 b SRR | b b1

t enporehe deéasfsn(ﬁ@ﬁrems4 isowts)e, fbif | egchvhizahisme besbnd@me&tnwi@ot be
used for testing_the el egtron C.co nents. In. aqgltIOQ'tO #hls &Pe

hand! | FJREF e ¢ nSERPEAEF G5ETBR, &t® t RETHE TGPt i I of “F ny 2

pl at e- pl’ampmchl'mpesi rap- sﬂmgecﬁls@tedupralrtniean@ea,neﬂnd:hvmse expendisenivve ment
of el egt %é?ﬁ Hdponent s, is not imediately ready for operation again.

Rat her, e precision of the fit and the functional capability of the new
set - upTh@tcczms tofe aovetrem kidviamountesisgfedule o gpreaw «fl ot dgast nust

first L6t 66! eﬁh@UEOS %hbe%lﬁfst%%%tlﬁla%cwntlEatlhQﬂi’%%t‘ﬂfen% lAige
nunber OI‘I:%I} naI e ectronic co onents i;h can be Vg{g expenS| ve. In
addi t | FhEP%- 11 Sesign qng IgausAC ereuptb?tée Ve o He kST a Set-up g jaN

2003 ckiit eid lat iledste goeda vesdapeci al cost-intensive storage conditions,
as well as a well-organi zed and el aborate storage
A further disadvantage is that, at the transition from one type
of electronic component to another type of electronic component,
the plate-shaped or strip-shaped set-up kit and the device for
moving the electronic component, designed to fit precisely to
the component, must be changed.

This change of set-up kit and the replacement of the moving

device are associated with considerable temporal delays (approx.

4 hours), during which the test device cannot be used for
! testing the electronic components.

In addition to this, the handling device in this situation,
after the introduction of a new plate-shaped or strip-shaped
set-up kit and a new device for the movement of electronic
components, is not immediately ready for operation again.

Rather, the precision of the fit and the functional capability
of the new set-up kit and the movement device, designed to fit
precisely to it, must first be tested in tedious series of tests
and with the use of a large number of original electronic
components, which can be very expensive.

In addition to this, the storage of set-up kits which are not



system A device is further known fromthe prior art for the handlwqgjﬁqﬂm3
el ectroni c conponents, with which the el ectronic conponents are not
conducted on a pl ate-shaped or strip-shaped set-up kit but noved

i ndi vidual ly and piece by piece to a test socket, and sorted subsequent to
the test. A particular disadvantage-v8th this handling device is the fact
that damage is frequently suffered by the foot-shaped or spherically-shaped
contacts of the electronic conponents, so incurring a substantial wastage
quot a. CTREERBl ¥ Ct ife BFewnhixaauirespr cnanialny crrstonintensived istanagef or e
the preyhalofomd, aadeviead 4y hhGelareebed; A AgdOle thpfiiani G oampnent s,
which I's essentially not subject to tol@rances, In particular at the

i nt r odB¥8FSR- of the el ectronic conponents into the testing and contactor
device, even with very |long periods of use, and operates essentially free
of pla he, degr ee_of_ wear

mar kedl d ensur
par (1 ohi SPTYSR o PEFVIRT drich Lrah SBRVPEGOF| ML ST chie ShetRkaH % or t he
novi ngebécetrenie ooompoemose Nt stiof whirh ntdsé &l elet yorthi ¢ f@asmptgmdfrmssra@

di nens S pes C |
not co!rr#r%{:‘]ttoﬁgpgiz’ﬁé1 t°¥1 2 %‘{e %’i{ag%h '%gﬁjo %r%% par%errkcu ar e onr c
conponwavedi nr@atmd@aééy (ﬁndmpnage dbyi Qesecte)r tel ext teatc S@@&qe@nemmi whi ch
are deghgped gﬁ?ééﬁuéﬁ% S8le Wedei ts precisely, and of which the changing
fromone ty 0 ctroni c conponent to another type of electronic

corrponénparf 1ﬁé@a§s§é§ﬁ@‘{@@t@ﬁ!@ hwitle el andking qevies S cHmgea®t the

novenephafevisRagandiss theqedmie, nfguf&%&%@' abed whkh syBELgnRipad cests or
ext ended dommtiges of the handllng Vli , agd which, in the event of a

change SPRethEat {BeshtPed e GPGREESc o BEETRIC r é’@mproé‘e&ﬁ?'el%fbor ate
and exnanarréngests-mlﬁstfaxrtriabnraisusgealqrubrttay and precision of fit of a
set-up kit or of the interplay between the set-up kit and the novenent
device, and which also does not require any separate -4 1 0 JAN 2003
st or agé‘heonohnﬁetlver ethe Wtighagshef Bresemt kiinversticgur dent based use, or

any We'the%ﬁé%z%ﬂeajb‘%o%%%hab% H AR S YRILRALT t &R Se eI R9eeng ASEOr di Ng
to the i_nventign, this objective s resolved with a device of ,a generic

type, BySR&EFOBLCt h‘éo"f'lé%‘%%ﬁ"e% dédpedsi ne%ﬁ%nwlaxtérqtsaeveaesgrttef

Pat ent talerran&esPalihl puh:aribulaﬁlvaﬂt apeotatestodtient 6f athet Beeobioniis of
t he sub-cl ai ns 9 gﬁn 8.9 t he i venttr or{ﬁ) descrr bed_in. g eater
det ai | CSH‘PPHSnﬁﬁsiLE 8f “1'H %?%W%g%n RSB OV 15T guFEeR: AT cheht i
per spedionge perdwdsf cf dme,c earat copelfates oe$$m1turaﬂeim i fored ovf t pkayar et ed
moveme g‘}fe e'cﬁft&é’ﬂc ‘EOWQ%M% V\Pnéﬂcécmzcﬁ?&lwte | LA s &PéB/eé(Of
belts and an el ectrical contact device on ‘one side face;, Figure 2:
schemaPREtAENLBELY| VEORT eReFiemh obf | 458 yala%oxﬁerarlce by EfrentWHEhH cés

accor digtg tadlehecdVeRéi aivvingt hof ogleteiSfitd | vofipsneacealife trwandnbsg
devi ces, §r le ed onI i n sch nmatic form orl_ta transverse.carr
widelgh)

of brent T RO s AT | VRS L AR P oRkRFFer
el errentsgradimgrsr,eaﬁd Ansthemamtuatmm afs trivet caimimel tihreginitiog 1rtrscbarn| setdsed by

way of le i r o | &€ f‘é@% é:}?rg: p ment
devi ce sE}é\/\qi/eElsle & a@?gpoﬁ'%’ géd ai‘gf%i%%/%@% ocat egj oﬁ agga éﬁmanner
on t he 5% f@l?eé“%’fmgwedﬂ'aﬁgﬂer c@l??’é’?o%l%nﬁlwpé?ﬁé%ﬁl Wl’lﬂrﬂh caftéd in
the dr ne'a %efﬂt éhé!sglf)'slef:'-ai %ﬁh@”&lﬂé&l@é& Vi Obf awﬁiiéhetﬁéaw ng

nechani accord to Figur h two handlin dew ces located in a
di spla dh e | BT A0Ee CORCL RO ¢ AHOVBPRERE oF P BROLRERoYPe

wher ebyoft reele:t:ac_tﬁoexidr awnpeneathdei siwtf assoedadetiveich shehbngeswoEr setearri er
el errentuﬂ %ciq:eséxgnéa dcﬂanngteheofc RutL %ox%%e?ﬁdlcﬁa%ce, and is therefore not

associated with substantial costs or extended downtimes of the

handling device, and which, in the event of a change in the type
of electronic component, does not require any elaborate and
expensive test of functional capability and precision of fit of
a set-up kit or of the interplay between the set-up kit and the
movement device, and which also does not require any separate



10 (IA~J ~~03 - 5 belt, and at the same time displaces a handling H8wiAl&003
., in the x-direction; Figure 5. A schematic view of a transverse bell ows

el enent of a novenent device according to the invention with two handling
devices, represented in sonewhat greater detail, whereby the conponent

hol der of the rear handling device points vertically downwards to
accommodat e an el ectroni c conponent, while the conponent hol der of the

front handling device is directed horizontally in the contact position;

Fi gur e S:0MRIde FRt@ IR AN dthgreptorgdarrH seapad kbvenpat cuvirestly

accor di g ﬁ@é}hér'EM?”%EQT»o%?&HiEédeaﬁdfé2568£a9é59£6£§§@|E Beod! EBg
devices on the front” face of The transverse beam el enent™ of ?he novenment
devi ce, ERARRIBPAS®e five conponent hol ders of these handling devices with
ext ended accommopdati on surfaces engage in each case on a strip-shaped
assenbly of several egectronic.conpo ents i.n a.hori,zontal contact position;
Fi gur e FCCX LN ¥9 i BRSsRYRREREDpI & 1§iéWJGFt&V?réﬁ%v@ﬁ%%;W%%b¥+t tRip
drive afevio® bdfndl gepedévi e§peablbsy dreawi o) tRehfsasuBesodedtirybagd tino

handl i evi,c i SRl ly _Logcat he. si face of fhe.tran rse
carri ept'% en%lh% ,ac\%ﬁéﬁ?%)%??ﬁe Bi g o&gt ﬁga‘%?%nsvgaslﬁcg‘r'ri eéarg:éctu Ers‘.x?e IS

| ocat eceR@dvantrgeaum swbosdameaksi arecthereoh]jeatse|df, thed ssbelelbandli ng devi ce

i s capable of being displaced in the xdirection along the transverse
carrier_elepent by nmeans of a separate cable draw ng nechanism Figure 8 A
schemat Pabogipents Qfctilhainvanidof ageofdesss ikeda ibetdneat erhdekaddi PRy

devi ce ane paei£|HCiH AraG@RGBCt THEYE C8howher eby a device is provided for
inithis area which is capabl e of being pivoted i nwards and outwards ~0
JAh12003 -6 for the deflection of the el ectromagnetic radiation, which

al | ows Figutdiel ohs esoladmari ofpéiepaatdaresivdewfofara eleadideoriacocrdiipgneot by a
measuring devi ce. . fihe; el Qo pral 4 (- ddied WEMLIAR Y de-dangel ed
novi ng of el ectronit conponents conprises essentially at Jeast one

conveyi ng devi ce ¢apdnentishevigdl itwer gouhteredirest tormhpererayey Peltst
further conprisesy@i drfasiedtts dAanebhbcledisicd 2n f&He tditad dddag up,

pi voting, displacenent, and/or rotation along the x-axis and/or y-axis
and/or z-axis, as well as for the depositing of electronic conponents (3).
The deVthuﬁéCDi’ ?Ang?h@néﬂétﬁ: ipmﬁe'dwivéuw%beL fcgrpbbsgqu@lylmz) e @ a
novenent device (4) for .t nmovenent . 1 in Vi ce ahout

and/ or along the 'Q%‘z’sf?%ntan O haeciﬁr;clx{(:\.lng g:r?d/atg}e thrg’eznﬁ:af)ar%’, (walst}bvebéqu{lras at

| east one neasurilateailoe @Spplacealhke dbapdiiingt idevices: herepsgsderdredand
alignnent of the glgetropi cs(ﬁ,;gmq@wt FokR), - agmaj oL EeakLk e, od.he devi ce
according to the 1nvention also conprises_at |east one electrical contact
device (8) for theleRenb| CORRRAE It adiFRAsreRpRBtel2ANT cilPy RIFRRAGRY ve

connection bet weebhomdi tdiriaoneardliest egemenesponent (3) and at | east one
el ectronic test device connected downstream of the electrical contact

devi ce (8).
Figure 3: A schematic view of the cable drawing mechanism used

by way of example in Figure 2, for the displacement of
the H-shaped movement device as well as of four
handling devices located in a displaceable manner on
the side faces of the transverse carrier element and
only indicated in the drawing;

Figure 4: A simplified schematic plan view of a cable drawing
mechanism according to Figure 3 with two handling
devices located in a displaceable manner on side faces
of the transverse carrier element, whereby the cable
drawing mechanism for the drive of the transverse

carrier element is designed in the form of an endless



As a mmj or constituent part, the device according to the invention fur@ hgt003
. conprises at | east one central data-processing device, which is in
connection on the one hand with at |east one neasuring device (5) as well
as with at | east one test device connected downstream of the el ectrical
contact device (8), and, on the other,5the drive elenents (16) for driving
the, at |east one, handling device (2) and/or the, at |east one, nobvenent
device (4) and/or_the, at_least one, conveying device (1, 9). A special
feature of the pristht 3nd et itdie ispmeo tAesBaFPLACERaf RRRApiRY i 4T HIFS s
made for at |eastjihhenhdrkveir@diiay; 16) for the novenent of the, at |east
one, conveying device ( 1 ) and/or the, at |east one, handling device (2)
and/or the, at |east one, 10 ~~N ~ooo novenent device (4) outside the
t enper aFigerehanbar schénhavbe chisnyobea ptesenrerddilse Ibawgir €l enariteases t he
service life of t [ La_ (16 1si.der abl yi Si Qn, of
t enperat ure chanblg v?ri?%/"ei gggﬁgﬁn&&gggggbo&q g% %rgni‘e’ﬁ%%“t ggttpngtvgcf
el ectroni ¢ conponkangdling ncdevived estrepmesentiedr ednnagomeehan tdreatmge
from-60C to +200 th onke C ( , ~ffor a

Gerd{l! %rf‘éf‘eft{y'q bgh% (8?‘9?0 t Lz 1S, oOr chE¥AMRl L,

moved on a sl owrunni ng convey , drawof f point, there wll
be sufficient tinBaBGhiPdbl de¥iceng RHNES an¥BBEELCBALY he doWmWa¥ES beia (9)

for the tenperat ug8cOitmbdr&! eahr ONdXe AAPHMIRENt SofigonéRt Pe Raliaaced-yd t h

the tenperature of the tenperature chanber (12). Located inside,the .
tenper at ure chamb&PMPIBSNY; g?o ey ¢Q5t , Chfe é‘l’%"ﬂiri del&é‘ﬁt afEViesi ck® (8)

and, for preferendgéretted ool zonraladyt de £he asnvett pesibtosection of the
conveying nedia (1) pointing in the direction of the electrical contact
device (8). The drive nedia (16) are, for preference, electrical or
pneumat Fégdreve: mddi trangversar dedwsi glhantentn tiie &or H-othapged ndevement

actuator notors, é&@PE@daéPéPchngS@J AP LRRentqbnt! GELHOFRYBCHS £ can
be put into effect, for exanple, b.r%e}ﬁ_s indle drive, wormdrive, cable
Eﬁﬁﬂé [

dr awi ng mechani snfigelacegppie b 1ce§oPRedhBefEonEi aCet 86t HRRl bar

drive, pneumatic eyhhsdersef| psaml cesbaénts (32, E4e, Roewemancabhesi¢e3)) or
a conbi nati on ther

of .. The conveyi ng nedia,( be, . for example.,.a
vi brati on conveyo?"ﬁeﬁeg}'i gge grl % Otl.réaek@ £F uFé?s? hgggg?ﬂ/%?/i ng
medi a (1) conpri sdewuicésasi tlnextemiesl gredmintoda®)i onoflsuniiiackst Brgdgeeth i on
of run is directed.L.f} a n yiewp 1811, . gl t
contacting pl ane g?g’ﬂ AEQ%B.% a Iftle\r,\%]a'?gl%llgrs_ a&?ﬁi gr?%{%gbtaﬁi s?ﬁi tgF{s’Q%%lssi bl e
for the conveyi ngehBarEORiS t CWPWEItFnedinn the famhzsmtad | egontase
manual or autonat pgsgepygnti onal commercial |oading or unloading device for
tubular, tray-form rail-form bar-form cassette
Figure 7: A simplified schematic plan view of a transverse
! member strip drive and two handling device cable
drawing mechanisms for driving two handling devices
displaceably located on the side face of the
transverse carrier element, whereby the ends of the
transverse carrier belt drive is 1located on the
transverse carrier element itself, and each handling
device is capable of being displaced in the x-
direction along the transverse carrier element by

means of a separate cable drawing mechanism;

Figure 8: A schematic, partly sectional side view of the area
between the handling device and the electrical contact
device, whereby a device is provided for in this area
which is capable of being pivoted inwards and outwards



1 0 JAPJ ZOUB -a form strip-form or belt-form storage containerg (f oo 2003
el ectronic conponents (3). In particularly preferred enbodi nents, however,
the conveying nmedia (1) are enbodied by at |east two conveyor belts (9),
runni ng essentially parallel to one another (see Fig. 1). The direction of
run of at |east one conveyor belt (9) is in that case aligned by way of
exanple at right angles in the direction of the contactor device (7), while
the direction of run of the, at |east one, further conveyor belt (9) is
aligned counter to the direction of r@h of the first conveyor belt. The
second conveyor belt (9) can, for exanple, |lead off the electronic
conponent s depogort ke Qiéﬂb@tlonV\AGEthhe haléerrdinggnetior fadtiby, etadsedlowshérgtiede
rails (21) which may be provided, shown in Figure 1, in this case prevent

t he conponents @bsquatm@rqﬂfme 'qwgrslde;pfcamé@é@nwrc@mps@ﬁm@y@ﬁneﬁ%ﬂng BFAFY- y

m xed. The handling device (2) conprises at |east one conponent hol der (18)
in the formof at |east one gripper or suction elenment, for preference

easi | grhemalvaiegaabhhng M%ethoent&heﬂﬁnﬂqe(th@et@lcnmvdigwgf tedectdoaici bo@pdnents can,
for exanpl.e, essegh%% feature the shaP% of ~a tube, ?gg have a nore or
|65 ERTBH SOt UdsE BFF SvPuEs devigs (1) fer the deliyezh of glectrenic poraponents
Since(Hagh MHAL! eBmBHEACAl 101t UlePRENdINE_BWILARDP foPMndAKkial bbS pHRBhEN,

not only for one single housing size of "a specif 8l ectronic
conpodisplac¢rBent3and/obatation plohg dhe kexisaandier mmlaahétoecz am, ashwelé@edmat i on

and transport f el ectronic conpanen t he nost. wi.de ous ng
i rren CRERE g af ffuBhe RorGoRS 13E e Apvictra(REhnd Bl Phienii 19pEe:

devi CgompH<E Gt st shel BV AEVied (4)or BRGNS bF tHhaniRAE aedcd YZ)%b@ﬁt

el ectroni c conponent to another, or at each change of housing of the

el ect PesHpralongpon araxis aalor the yraps aedlor He Z:éﬁﬂ»o?ﬁeW?HWéla@é‘Pas( 0By MPASWEN, as
W th A t v

ol cct e EC) b B detckAidfiBn BF e AR ERanh SYERAEIY pog LS Bl iEnte 0)
capablas aorfnajlomfelagure ﬂneQie@iceIahbc?rﬂﬁ@ to tge mvpntv(m aldo bympatisdser d¢asO OnoelediBidalabout

a lon |tud| a 1 u ar to th con act Ian

exarrp? &Fé(éﬁ?s)(%ff g '%%) I@EPEIH%?"E fa §te8neF| Eﬁ ¥3 c&ﬂ %‘)VG éqr‘l)’?e‘ft}ﬂn

way, b&eveeﬁ) Hp%ﬁmne%@é&md&&ﬂﬁbﬂeﬁ%§ aﬁ@ at( [bdst oBE elddftokieTBANRMCce RehhlRTed( 18) |

| ocated as a rule at the end, can be brought into an essentially parallel
aI|gndéwnﬁﬁaﬁﬂﬁéh@bb@@@ﬂ&@nw@bﬁwa@KSMev|ce (8) and then noved back into the
depositing position, pointing vertically dowwards. In particularly
preferred enbodi nents, the handling device (2) further conprises at |east

one s@s@nfajeAtdnstigRnt ﬁm ,Ghe d&vicadnabidingio tte $pleateiAltthey €btnpedslay 1dast driee
z- dlrectlon and which is located for exanple on the front face of the

car ri Sgiral oata-pigpessme; devacsy apmigh ds 1B SORGOH I8P ABY O hapd Wit #ERF M Thi s
S €CONg G @i} %cecgﬂ@aéal @e@fas A8 LAGEREBhe tddt td@ﬁcé BhiREdd Q8wndtRYUNCEf e at

| east one c onent "hol der (18) on its front face. |If appropriate, a

flexi blleetrlsaiadomta(cxz ﬂpwca(ﬁ)d pind; eD,n thy otheanthe alfiva clarentsgdd) fon dreving dhe, iab irabt
carria in.the.z-di I vert.i Lidin nner at t he
car 1| 88 PR IS BRI RERGT ot e AR e et 810 b i on
errorSmﬁkyﬁ@Qweggppqgnt hol der (18), pointing vertically downwards, when

| owering onto the el ectronic conponent (3) along the y-axis can be
conpensated for by a novenent of the second carrlage al ong the z-axis,

whi ChAnga Sf‘f‘e%?e?% e O%Egeﬁtt ﬁ%&m&'t&pa %t tﬁfﬁx}rﬁﬁrgﬁaﬂgh&é’f&fat ié&ﬁat

handl 1 n evi ce e z-axis s'to t vantage t

or i enthetdrore reedia k0)i for tlmpewnmﬁ of hlhae rat)leasu ccm: mn\freymgsdawq@ (@hapddr the, at

pl at e- shape i.n ctronl onents (3'") can be rectified
part|Eﬁf&PFﬁ“&QEPQPV%S%&D ﬁ%¥9w|ﬂ ’of instrumentation. As can be seen

in particular fromFig. 6, it is pOSSIb|e by sinple raising and/or

|l owering in the vertical z-direction, of at |east one, or tw or all
conponent holders (18), to conpensate with no difficulty for an orientation
error of the plate-shaped or strip-shaped groupi ng about the horizontal
axi s



10 .J]AN 2003 - io of rotation. This type of correction of orientaty
errors can be used not only with plate-shaped or strip-shaped groupin @QAQ)M?
el ectroni c conponents (3'), for exanple, but in principle also with such

i ndi vi dual el ectronic conponents (3'") on the housing surface of which there
are at |east two accommodati on surfages (11) of at |east two container

hol ders (18). As an alternative or in addition to this type of correction

of orientation errors with regard to the rotation of electronic conponents
(3) i tmovempassideved deor (4)hecutamidie nchelevempexdyurte tkaresr grigd) | vhsakch a way

that it |1 all f { t I 18),
b1 vot SRR TG pel B e e e s e  S6r SR ERS peLsEE (1Y
(y- axmtheFmeduhl§1§Mrpose;daribbw4bIe shaft (24) can be in contact, for

exanpleg, 81! Bdlideeitiel Mt 80P 441 Ol %oéebbssbgcat ed

on the seé%nd carrlage sai d-carri age | appropriate being capabl
di spl st orsr tlﬂ:ath? testhag z @ifr @kemomre@w@m@wﬁmam@etébﬁe can

carry st @afe@aeuteBPREGNT 180 dernd L&In firich 608t £8Ce20d9r. the
acconmodat i on or deposition position of the conponent hol der (18), pointing

vertically downwards, this rotation nechanismcan if necessary be bl ocked.
The, atf |t§1@§te1)é§trd3@i/@n'@6ﬁ1pdﬁdﬂ1@§ (3) bee, mpdmoetdmplandhdvgd deni ae (2)

conprises for preference esse y aral | el - gui de ralls 13 spaced
T e BTGt SOUeRps PELhnk bt arad i Sy Con i &) e A
right mglsasfﬁm:niem Idmguet uel'vaaILahJ(es didinef thee gmadtspcam s qnl3xhesee in
partic un 4 Nene' N r.Se ri

preference réorgnt @h) aﬂlﬁ}detrallgc%kgg \s{:e%'%s %rbe ong |tuaﬁofrﬂ

di spl se@EwmsInEnteEn t(ﬁé fﬁ@ehﬁ brdancadsvieiele &dieri éempesytﬁﬁﬁnt%gtnhﬁ t he

di recti ipefathihie Qm@ﬁ%@kcqhz?ontact device (8), there are 1 0 J~.N 2D03 -
11 arranged, as a rule urality of handling devices (2) about and/or

al ong the x-axis and/or the y-axis and/or the z-axis, in a displaceable
and/ OrLcﬁtia/tiéciibixes:t@élnehe eémpéﬁ&tng&ey chaebent (L2pstrene athdrdistng thevi ce

2 ded | t h

| obat c SRR drieaqt AT S odut, (RS e o e Rl e
(15), denpiade e(2f disspieddenemt the Isee;s;uonn athetle dicrareyong fediaxaipl e by
means 9b; & Gabli& Ger?éMamce Citsﬁnbﬁmché%legbﬁéa\fpé&@@er@@td@hd@ vi@bi.ng

novenents o he handl i ng device (2) about the sane or different axes can
be carried out dependently or independently of one another (see Figures 5

and 6)The Asd€ive beme@etd | (L@Ar taxel) arféfonpféﬂehféﬁcé anslldctitienl r asver se
o eI I o TR ST BT Y eI e
at Ieasylmrée:tsa,ot et ustlor omotabbe dstappR nEskarissm Eegyomotors, or
electromagnets. These can be put into effect, for example, by a
' spindle drive, worm drive, cable drawing mechanism, belt drive,
band drive, toothed belt drive, toothed bar drive, pneumatic
cylinder, flexible shafts (22, 24), Bowden cables (23), or a
combination thereof.

The conveying media (1) may be, for example, a vibration
conveyor, a slide, or a conveyor belt. As a rule, the conveying
media (1) comprise at least one conveyor belt (9), of which the
direction of run is directed in a plan view parallel or at right
angles to the contacting plane (7).

As an alternative or addition to this, it is possible for the
conveying media (1) to be designed in the form of at least one
manual or automatic conventional commercial loading or unloading
device for tubular, tray-form, rail-form, bar-form, cassette-



In the enbodi nents of the novenent device (4) shown in Figures 3 and 410UQ92%3
.sane drive elenents (16) as nove the transverse carrier (15), as a function

of their direction of rotation, for preference carry out the displacenent

. movenent at the same tine of a first handling device (2) on the face of the
transverse carrier (15) in the x-direcgion. During the contacting process,

as far as nmay be required, a considerable contact pressure of the

transverse carrier (15) is to be applied in the direction of the electrical
cont act fdaw,cettypdfoent i on)belindirrm erticaiagec icontiasnamseforhedeatyohzad to

a rotati veyor belt (19), which displaces the transverse
carrier 2@%%) fnlehgghgggldi rection, which may result in an unintentional

change of position in the x-direction of the handling device (2), which

accor di gy t SaF STy Spr@ERLAL { @mbBa1IHhEARSY ChRfreGR!, | B heE OBYRYEYiRS!
(19). ~ 0 JAN 2003 - 15 | nasmuch as a substantial contact pressure is to

be appl Medisy the BErgnseBPedied Prerdal 15Pafh 4O yCARVEYPF obelts nh) .
transpi rzeﬁnii@lﬁbesaénam&awoy&raimprt(berorieo adveherunsaeepigonal . changes of
position of the handling devices (2) in the xdirection, for the belt drive
(19), toothed belt or cable draw ng nmechani smof the transverse carrier

(15) to e disfepmEdmodf | puhheff atm dast conmeukahvagoentbedss (9l tis bih Wi th

its end Nt s | A n i i ransy e Ler: (1 (see
i gure Fracncasd, A1ibhea a8y MY kb L ASINe CaRR1EL Tid (Pl o
t hen ef fddgest iohorofextinl eonbgchenndevicaddi) i onvdiilgr diiengdereteiomePf, or
t oot hed togTeghani , co r rggsyern car L ive
belt (19). Aos can 'beéggle%é%%q%ﬁing g%ﬁ%ét%ﬁ%r _vi;é assent()ﬂaegg( %%?énggr
exanpl e, CABERTeF o ihe G- nass ioBnpér by OLc kEfLEL TR COPNPYRY BPhEhr SRBusI v,

8_rovi de s@@l:}lcr!&ih‘é%?&e&@&_ tb@lﬁDV@gﬁ‘nt%&i,_ t hﬂ')(]is; J1%5 Cakkider XSE) thlé the

irection of the electrical cqntact Vi ce, y-di.rection). a.rule,

Fur her ShETHHORG caSoTEEEERss  IPRSRIESA duh ior 'BHHh Pege b o, SO3F S BY

t ransvercslassss.i €the 1g01dé oraplief deehcehfictr ntay tlem pfovhded( seboWngine 6).

These cap, . if. appr i b L spl by, r L i &4 i f

appropriaff'}tgedl']je i Edegﬁldgﬁg Fy g?%h r%?gﬂgve?}g% ?gﬁﬁg%h}é%& as%v%/fafl%lg)raegt

i ndependBilitYofclalgeesi £xomhhadng ngnirterteiqrallyayaedent |y or

i ndependently on one another, along the x-axis and/or the y-axis and/or the
| east . one, suring .device (5) is, for exanple,

z-axis. Jhe, at at | east

one rrecﬁ%fﬁ QAN HSYRCS r e SRMREAPE S P hSASH ONSs SRNRCRE e ,hohlder

i nduct i velgleaisurdheg fdewi of @) ledbe dnel grbppert soorswdt dn ledastenane for

reseur T aE Yoty AgPARLELBLE® ) LRELESSPRAILIC i DGR,

cont act Wewhe ifpentien ¢en,vépry examplect edpert bdkiorfeatsr el thshistiapgre to

be nmovedss Thi stiBY, fLHd enave! ea kRrdn bPPUless ~eRtdRad 7 Ak commodation
surface (11), as required, at its free end. Since each suction
element or gripper is suitable, by way of its design, not only
for one single housing size of a specific kind of electronic
component (3, 3'), but in principle can be considered for the
accommodation and transport of electronic components of the most
widely differing housing dimensions and types, it is not
necessary, in the case of the transport device according to the
invention, at each transition from one type of electronic
component to another, or at each change of housing of the
electronic components (3), to replace the component holder (18)
or even, as with the prior art, to replace the entire movement
device for the electronic components (3).

The component holder (18) is for preference capable of being



- 13 canera, which in the plan view (live-bug) determ nes the pOﬁhtigg
the orientation, and the dinensions of the housing of electronic @%t
being delivered (3). As a rule, the dinensions of the housing of an

el ectroni c conponent (3) are subject to tol erances. The positions of the
contact nedia of an electronic conporent (3) may be subject to tol erances
in respect of the housing of the el ectronic conponent (3) . To ensure the
opti mum cont act between the arrangenent of the contact media of the

el ect reiveteasbnpwnant 1€35t 0A0P her oh80hamowthdat Aenghtvdingdl azdat 4d0) devi ce
(8) onqide: 08 elraiinid by &hifd rc%?at%@aog:l&%@t (9 ,”f%xd%\ﬁﬁ?n%l@(:% tHeRB s to the

i nventi on the “di nensi ons, fOSl tion al'i gnnment of housing o
el ect rohi 2 Bowoomepabls) (23k feeectianrra Dragdwhl h ADf £his wearsurthﬁg

devi cecdmponeitt Nad8omfloddtPikn Cal®Eackn (R pban t‘HeeWcéInbMﬁelIQ@g)holB@Eher it
is possible, by neans of a second nmeasuring device (3), such as a fine

posi ti » cARERRECI BF 12 884Rt At FBRsendy £ansbei Pranaht ofntpean
under sésied theaidb yshr0f1 dlhe l8lpiiehtnites GoRP et (iZhWddhtike aevdregement

of contact dia which i.n th f.i nal anal SIS re det er.mi,nant far

st abl 1Shi ABS FBEDI BOPraabegh, ABED Abec e Laae HPb AR5 i gur o
8, it vertphssiht eldwmwalrdiss pur pose to make pI’OVI sion on the front face
towards the electrical contact device (8) for a device (26), capable of
pivoting outwards and inwards, for the deflection of electromagnetic

r adi at TBnpartdevniaelyr paebervednenhedinertsi cahe cbanddingedieydces)(2dnd t he
free epgrOfed NEong¥RRURCRL hekder oﬁéSEeEbM&tégrf'Pé@é dsyh{en higs ddgagiieon of

the el ectrjcal, contact device s allows for the representation of
the ur@kr Sigplegengnbugietiicallyl edpr dliec EoRpobRehions) "’Ir’(S’ca't"EHC}&nla?

conponestated debr( leRanp1eot &4 ltmarﬁ&mm thee diofecthen cafrriihigeel @ctyr,i cal
cont act

d gvi ce he represent.ati.o | ane r,.exanpl e, e fine
posi t i BALT céﬁer#&%ﬁ ggﬁﬂﬂl 13 @ lfhegggwxcéi&)re(:féfmf’or e
def | eceemnd)fc;ehecatge)rmgpahle odddaspdacemgnbeinf the exaditect ome, oraymor e
i vot s _«;@s t I 2&5ab! rrors or
ltohreeag%ler)g Ive g%@ 5¥>m&>%fn|eﬁ‘ﬁ ngﬁgigu?gé} (leln‘lyﬁérog{ type f evi ce (26)
pi vot SIQVIEPPE%%%I%GaSatﬁeee}%%?réh@'ét cg%bnéﬁﬂ @zivepplyadieasns af ix of
cour sewghiogeassi Bhe, adasteadadl carPabBepiiviotiHyy s0yEreddidipwalslsatddr the

t d 26 t d Th t leads to th
vant o8 CFE 197 B aliid BnEEnBh £19) ST SBhpl Toon wi th the

errbodl Tens \Meatist fom nthe oontaymamibfttcecthen adsantage?2@hat voriemtatpweay ds,
can be in ct | ec o] vigce (8),
and es pg%él!g I ﬁ%e f%é@S?ﬂé{‘t?t hié‘??‘? s{; f%’ecol #é%ﬁqg#\n%eﬁ Wé;%h?%lei}?

appr oa@ayvRya %ctwléﬁn clwmfmbmntPS):h&nélleﬁérﬁTlP-ﬁoﬁPWB@n@é‘FI &2} i d¥Prfevi ce

(26) nehéogygasueerctaal fb% aéor@;sbrfsaerdéderfdmo t at RRReenthe cage 0$e@ond
mrror- tﬁge devi c ‘E)IVO'[II’I hi s saV|n of tIE§|ea ,to an

i ncr eaSBE tR¥SBug 9an 2% |ﬁp noﬁP‘Bpﬁ’é #6¢%an devi ce
accor donfjlehvatbenigwwsdti on. It is of course possi bl e for the pivot axis of
the deflection device (26), as shown in Figure 8, to be provided for, in a
side view, in the area of the contact device end of the deflection device
(26) .The adjzstebmpiityeodr tduihardling t device hd2ona@lomoanoike pevaxidixes of

t he de‘fthhéPn teyage t(026l:h%a”aH€aH£ yéd%af@r dﬁéﬂt%ﬁb?@ @krbbg8 in

defl ection deV|ce 26) | ocated posi turned towards the el ectronic
conponEREPESY. F Bhet .mﬂastrl%v%%ag@ i AtrAPsShaped; ©x heleser shagedt he
fine pgsbupongr @grrereqe(c'@)mmcabl eatpar t(3oyl ardan si pel ereapneiedon the

hand h d t.h I 3 d,
i ter ROFFOSREOR STt b ol (< TEAYs S5 CRGTR: Phn i8R TREEGE Ry hand | s

al so able to observe the electrical contact device (8), and
As can be seen in particular from Fig. 6, it is possible, by
simple raising and/or lowering in the vertical z-direction, of
at least one, or two or all component holders (18), to
compensate with no difficulty for an orientation error of the
plate-shaped or strip-shaped grouping about the horizontal axis



t ~ 0 JAIV z003 - 15 can detect contam nation or manifestations of OwaA§r?
there. In an enbodi nent which is particularly favourable to manufacture in
terms of costs, the device (26) for the deflection of electronagnetic

radi ation for the observation of the underside of the electronic conponent
(3) is provided in a fixed position, ¥or- exanple, laterally to or bel ow or
above the electrical contact device (8). Di sadvantageous in this case is,
in particular, the fact that the signals derived at that point fromthe
fine pedf todasdonanera (5) may not accord fully, under certain
circunstances, with those values which, after the displacenment of the
conponent hol der (18), pertain in the contacting position. This can lead to
a slightly disadvant ageous influence on the contacting quality. It has

proved msbecm t¢ﬁubatwcaﬁdx@nbﬁgwuénﬁau@ﬂee@ﬁ:oﬁsr @alnefkmr eliged masker s
(27), un Vglet us aI I to the, co G}fgt 1a/siem of ﬁ *:ectrl cal
cont act® qt v?ﬁeﬁtﬁi?ﬁﬁ $¥?&QFQ§SV?§| &G PREC
neasurmmpdm‘eme (& )f| nﬂo:posxamph@r bateda) pdiimedipde tadves deitiesdeki ce
(26) for_ {.he Ie n of electro neti¢ o] pr on_of such
refere 5%&4% %QnﬁSrCOWH gﬁg%n&% 8@ gé%hﬁggggggf ﬁ%gg%gs? i oni ng
of the wiistht rtﬂmne camepoalenleégl) twonachelnmqﬁanmmlWﬁceme(bkhcof satting
angl e ofg aIJ?:e E’%%(B@roﬁgi?&é?én yPe deflection device (26) . The

reference ma ers or ‘exanple, dots, crosses, notches, or the
| i ke, which are located, printed, or reflected into the deV| ce (26) for the

defl eg}Aé)[thfa%@.@ﬁi@ir%rt% :c n r?ﬁtﬁﬂii&m tdStiigutgpé §l2‘3(73\&8>rfrlebth.§nab50

possi bl e to nmake provision fo e referen r ex

POl SRR 58, S B RO TSR Garbor Chfto M (RE G SHeCELEORF |
the di remigonentfs t(39 fitndsperigsibler foamthe hAnhdlingadevdcehd2)!| aodbrg of
the fi o] back n a i r Yy ohie
handl i % sﬁ‘%ece {lrg) 'gﬁif’?:%lE % gg\&l %@3 % g’:lggh gﬁ%ﬁsk%de%#oig %/gnf)gge of a
si ght drqqamagmoéﬁltbleasomepnemnﬂ'@ddem Filflr.e Bivotiged dwhephdagincihe for
exanpl &od18, Gil'o&af EOEténﬁoﬁgiémmd d4iem hefbiand right, or can

close iniri s I aphr ag m |on ar ound e conponent "hql der (18).
For this purpose, a flex1b1e shaft (24) can be in contact, for

example by means of a worm drive, with a rotatable circular
table located on the second carriage, said carriage 1if
appropriate being capable of displacement vertically in the z-
direction, whereby the circular table can carry at least one
component holder (18) on its front face. In the accommodation or
deposition position of the component holder (18), pointing
vertically downwards, this rotation mechanism can if necessary
be blocked.

The, at least one, movement device (4) for moving the handling
device (2) comprises for preference essentially two parallel
guide rails (13), spaced at least some distance apart, and a
transverse carrier (15) extending at right angles to the
longitudinal axis (14) of the guide 1rails (13) (see 1in
particular Figures 2 to 4 and 7). The transverse carrier (15) is
for preference mounted on the guide rails (13) so as to be
longitudinally displaceable.

On the face of the transverse carrier (15) pointing in the
direction of the electrical contact device (8), there are



It is of course possible for the sight diaphragm (30) to be |ocated 10 JAN 7003
. directly on the conmponent hol der (18). The use of such a diaphragm (30)
allows for the use of an especially sinple and favourably-priced fine
positioner camera (5). As an alternative or in addition to the two
measuring devices described [(5) for e¢xanple input canmera and fine
positioner canera] the field of vision of the, at |east one, neasuring
device (5) can acquire, directly or indirectly, the area of the electrical
contactarkaﬂg&d(&ﬁsamdtnletha gepealitpred haatiling devdcap C@)r esjowtdi ng

h f, thi k
For oxaiot IR G £ 80 BETOR breden Vel il £ iS5 1 o

conductangll@@éeytcehblsorareiyca;ndpu'egmbleadmhaerrorﬁcmqnﬂmlgieynt tB¢, @t of
the sto{age. c ai it n ) t f evident
that the rreas%?% ng eV| c E%a&qreo I'ca in &Le vf)li&c?ggesftorlseer#saznpﬁ?én %per ate
Wi th ra@tatlﬁéﬁtoprnehé:ma% déw) di Pbeh ngswdnseses: len Acewidengiail use

may be (Bglp igrdRAddaCUbAl e AFRRL I 68 mS%@a&&v@%bcecéﬂl@ase@w | aser
radi ation, %ffrare | i ght or X-r ﬁ radi ation. this way it is possible

to det eF#p SPLAEMsALi Btoheasl oni Eﬂ?ai‘l‘Shr%‘Ft%?%ct#%lec"%?ﬁonents
(3, 3')bybikand sof tz0 iAK dadawihg hetRiRisml (Pypperties. I n one enbodi nent
of the present invention at |east one of the Iongitudinal axes of the two
caneras (5) is, if appropriate, directed at |east sonewhat obliquely, and,
in a si ﬁhevdewplasementl n:ed pnpxmdrg inotdwerntis ecf i cheofharidd iogntdextiare pl ane
(7). Th| | e %ﬁ&] o] nt age i_q%agr i.on t h ce
(2) is pO)SSI g ék% %sssgbscure \é&te et F%B Bgulggg%%ggodn%}gnent
gr oups, enera@wt%ml@r éﬂdﬁlﬁ@n@%fh'vbbhe@f ﬁ@edénopb_s;c e(ﬁ@eofFlmlere@I éctawshi c
conmponegys (3, 3') being delivered. ~ 0 JAN 2~~3 -17 The neasuring device
(5) is in connection with the data-processing device (6), and via this with
the drive nedia (16) of the conveyor nedia (1, 9) and/or of the handling
devi ce A2) amd/ dse ofseene rinvepaﬂtld@ya:ce fi¥om IFigeseeci al | gndr ed er rtﬂde

nbod
ool TEpkoybUfe TEASUILRO S £ LSLaUT SETBLLSE S dooin Ve 46
essent i salyst dd@nds fidre ekxample chy veansctofletwee didye Rdremd‘ntss p(ﬂ:@))o.se

too, ityh$cROBSkE! Erf&kt Aby IRASls I JRT 1eAsRNEhLET té&th@é%e@@eofo&‘i’&f‘é ely
or partially perneable mrror to be provided, stationary or capabl e of

pi vot i nSr?HMSd@e%?ﬁpmvﬂr%s inthe field of vision of the, at |east one,

nmeasuri ng daei eebéEimerdte ¢ff et invetienti @evieei qunakhywai LRCFeGures 3
essenti aIIy ver%bcal Ié}/ dognwar ds 1of tt ?#‘ east one. r@g &I Q’g dewec;e (5)
can in BAYs tay "BE TN eF 2B AN Fasi Y W% nBOYE movEie Rt 2BPVTHE
measur i agrdaercdlfbh), ashaodghction eRabthedr @brectid@d, of nrpwaticm) afoin the

di rect i gpegbrbiieecheetyi gt £0g! aeg?ﬂg%/%rgénér%mﬁ of the depestihen

| ocati o | ect nlc conponen ast one, centra
dat a- pr 88essi hirefevherd BljlgcéﬁYaFﬁs (2 I%sf—h%néaﬁﬁo@fan‘hl&%l Eransverse

m cropr eaegiet. (18) Sihstiestagniatkdtdorndvant age in such a way that it

determ nes, fromthe neasurenent signals incom ng fromthe nmeasuring device
(5), first the position and/or the angle of rotation and the "geonetrical
sur f aceDueinge tife gcantagting pmecebect @i faromsomeay ©8) weduivesdd and to

be mvegonqulgragfgrrggﬁkg?% BE&E £e CGR! the Of:rgflé%ﬂ?hgé‘{?f?& f(98) e;é”p' €,

the centre o e“sur celden fra an vi ew o
housi ng tef bgn a@pédtedorlm themsdrestips) of Athgnelectrical contact device

(y-direction) .

Under certain circumstances this may lead to a rotation of the
conveyor belt (19), which displaces the transverse carrier (15)
in the y-direction, which may result in an unintentional change
of posgition in the x-direction of the handling device (2), which
according to Figure 4 is coupled to the transverse carrier
conveyor belt (19).



alternative or in addition to this, the "geonetrical surface 1 Q gJAM 2003
- 18 <centre of gravity" can be the centre of gravity of the surface
extended by the free ends of the contacts, which if appropriate are

| eg- shaped. The m croprocessor nay further be designed in such a way that,
on the basis of the data delivered-byathe nmeasuring device (5), it then
determ nes the deviations of the deposition |location (11) of the conponent
hol der (18) on the electronic conponent (3) fromthe surface centre of
gravitynaamumhaaedapsebsbastyalThennactopreseus@riSstbobepﬁgmeuedcbyalso
desi gn ing y d m nes or ekl nal
conpenggtes QY%E&@ é%?% %%ns?gﬁé ggsegh%n @gﬁéﬁgggﬁpgé meg"h q%f%) of
t he hahnanﬁgudedab@ be) adﬁéhéﬁgeﬁesrmWEm?ﬂfﬁeéTe\hocea\(Qﬂ)d swekntrnt innadt ed

vari ablgingss Ak | BBOSEHoh Olof | BRe! UHAML M Nablgocer Ton! i gp sigpals. The
correction an orientation error of the acconmodatjon surface (11) of the

corrpon‘éh‘{e%%}%r ) 5heanb%1fecrdreme¢ ¢bfhondmotipd Bedtr rPRg GaPlene
hor i zoataing ym@ét@ett@asm %@ftmt@ﬁbwﬁ Nehtrd drhe(1i5)V &l i) dérsfgtféa a way

that the d Ay) . det th 5 t
s e te Ly Fete b et PTG, et o R Ry et

pi vot i pgmpsvartds a |&uterdane<ﬁmnemb.omtmah Ccoheetiriamusverstheazrrdierectlison

Ay=Az | at | i k Vs i t he '
ot o prSsSoEIdRRe Dt e R BRIEH BRORRE, BanlfEnd adhs RS okt e 11
posi t i sndbfechior| etgr obhencorffrened( 3) fani clexagple, be bNakeneam tafe
locat | Qadﬁﬂﬁoﬂ?é’f'&f%rﬂ_:{ ctah‘ﬂeel @Rht cal copthel Hevt Cﬁeéﬁém@rﬁ@ f]ﬂﬂ

posi tion and |ocation he deposition,point, correspond |ng to t
i ndi vi G8aPuBRted £5o% | the trrr"r‘n@é’@ﬁséa§érr‘-rﬁ§ dgive gt ofk®) progr anmmabl e
m croprocessor is, in addition, designed in such a way that it issues such

mani uatedvrlables oth drlve a of the ndlin evice (2
Tnd Phad etordia “5esR 620k Bighres b ohia! ARAVE. ARmEIIALS B gk Py by
t he coepamphé, hdJoabarte(il&)uthnde athyz dxzrm;senattureengh@ebent and astpaxmede

mat ch tri .cont 8 at C re r ch
i's ade%t e£$§ S%ﬁg asﬁrrle%(r%entg §E+ﬁ§¥b8§y( %Alf\l 2%% %%%%nrgan’rgrggl&éml
m cr opEbaBs¥erses dannieny deB) gnbd ithesudhractibgnt Hf nﬁhﬁ@tﬂ-‘m@d

vari abbesithesugsvisd | pyy ngrtdig-drrasnenent to the drive nedia (16) of the
handl i ng device (2) and the novenent device (4) have the effect of the
conponent hol der (18), laden with an el ectroni c conponent, being pivoted
downwakRdsaouulef thetheashaerdbing pdeirid:m (pbi ate noroeidednfat | gn othe
verticg 0 be ' nction
of thootdk; £B8E oF "eifs PP RNTY: (b ) eBE BERERLERL 2Oy t%ast
one, ceﬁveyfpftgt@@m céseel Biguxe r 6hov a'TheSﬁreCé@w chf a PG ate  t hee

i nvent §98ph §c&4 tq;g,l e pRLtRetY fRiveovimgyand tesli ng 4mdi &Eﬂ&:‘é brehestronic
conponents For exanple, with the device accor drfg%[to the invention, it

i s eveﬁnGSEéPﬂF’éthﬁr ah aEE%anaﬁ?‘é%{)s%f SRYEISY e roRfc ¥ehbondts
(3') tanbepsndefitlphbeh the deivisgnathndldmeexdempics (2) st depesdapely |l attice

hape ‘BRepeRiEREry 18 08 aRnE. RGO SR Bl SRR PRl Ce

accordan@/oa the znaxhei on for the targeted novi ng of electronic
conponents, play can be excluded between the plate-shaped or stripshaped

set-up kit mandatorily required by the prior art and the el ectronic
conponéhfs PtacéBash iqne.| MmeRRNEih, deKécBeviDe 18 cofPtnE*IRHY i Avention

does nakagBCOWREEr nicdtdaphetl emogf @dxﬁlaertarfeeebebmeaaa seteleRtiktitadnd the

test socket.
capac1tat1ve, or inductive measuring device (5).

The field of vision of at least one measuring device (5) is for
preference directed essentially towards that section of the
conveying media (1, 9) which is adjacent to the electrical
contact device (8), and delivers the electronic components (3)
which are to be moved. This may, for example, be an input



Because the device according to the invention an do w thout strip-shapedNdo?
pl at e- shaped set-up kits, wear of such set-up kits during transport inside
and/ or outside the handling device or during the |oading with electronic
conponents can be excluded. This results in a particularly |ong service

life of the device and long-term freetddm fromtol erances. O particul ar
advantage is, further, the fact that, at the transition fromone type of

el ectroni ¢ conponent to anot her type of electronic conponent, no change is
reqw r €tpmFraa plwitiehshapedthel plamN P98 -(me-&ugétrqutgwarp@@%ethap kit

or of G dleMich [ Whd JdiRkatdR 18R] khANeRer WiRen8i8ALT BRI EneORBABEALSof Thi S
Ieads to substantial savings in'time, and costs. Especially since the device

accor diiEIFARE CTPRREBR Eﬁhnﬂoﬁ%&%XﬁE94|13§et up kits, no expensive
storage containers are required for set-up kits which are not in use.

Li kew se, a wellorgani zed.and el abor t orage .system f or Ki.t s not
oo B8 PonGbtBu” e, AiiBUeEoR bt FiS, U e Sheviih e £ IERORT  Fom  he
prior arcbmp&himks(})o dhe wobdetti tioed alemmanaesabiThd ypasmik idres pobnabeced

rovabi | ide e theacommpnan’ oLdetn d8)RbasLis FagxEs: RTBAE (8 Che

electronlc conpone €rr con

movenertol#tandss dxcinedpectThifsthe hopaing cof athey @@nmmtcmmge in
relatiopgfo devices known fromthe prior art, for noving individual

el ectronic conponents. In the case of the prior _art, the tested electronic
conponef s SRFBYS| Fiey RIPTIIT eBONF2FbuUPSE¥RSBY thes t RFEANGSTRENST O efibér ed by

means Oéozata:@@tﬁéaﬂg 8f ROS ld1Qthens b feponenpectd)Vedy - tﬁél Sneahag@si |y

result in,d ecially to | haped c tacts | AN ?, 0~3 -21
CLA VS 394 SFREEREAL ol GRAKAF trn BRI SH! - O beiTontcofpBRENt & 2
char actpﬂreﬂeldrech Ehhtbdlmem:tnnpfl ¢he: device according to the invention

the dimensions, position, and alignment of the housing of the
electronic component (3) are detected not only with a first
measuring device (5), such as an input camera in the plan view
(live-bug) .

Rather, it is possible, by means of a second measuring device
(5), such as a fine positioner camera with telecentric lens, to
assess in addition the underside (dead-bug) of the electronic
component (3) with the arrangement of contact media which in the
final analysis are determinant for establishing trouble-free
contact.

As can be seen in particular from Figure 8, it is possible for
this purpose to make provision on the front face towards the
electrical contact device (8) for a device (26), capable of
pivoting outwards and inwards, for the deflection of
electromagnetic radiation, from the area between the electrical
contact device (8) and the free end of the component holder (18)
pivoted upwards in the direction of the electrical contact
device (8). This allows for the representation of the underside
(dead-bug) of an electronic component (3) located on a component
holder (18) pivoted upwards in the direction of the electrical
contact device (8) on the representation plane of, for example,
the fine positioner camera (5).



- At |east one conveying device (1) for the delivery of electronic 10 JAN 2003
, components (3), into a tenperature chanber (12), - At |east one handling
device (2) provided inside the nmeasuring chanber for taking up, pivoting,
di spl acing and/or rotating about and/or along the x-axis and/or the y-axis
and/or the z-axis, as well as for depdd4iting at | east one electronic
conponent (3), - At |east one electrical contact device (8) provided
essentially inside the tenperature chanber (12), accessible by the handling
device (2), for creating at |least one electrically conductive connection
bet weentré | @asicens) el eggy on6r coppOnedéf (et 1 Nt eséPsed imddrfetdeal i ty
and at | east pne electronic testing device connected.domng;rean13%@%%@

el ect ri FaFthcayePree fOF) SXampAe,| QI8 FheMRERt PAVOGAPASpPEC

devi ce {6fallrxdif lesctives Ngaritdaladly -peastabl é mbheor®eastrtieataadgel (5)
and with a ti evice downstream of the electrical contact device (8)
on the %ﬁef%\g%cf‘&%]% RHE Wi ve el ements (16) fox driving the, at |east one,
handl i ng device (2) and/or the, at |east one, novenent device (4) and/or
the, alr}heRskrONg &AMENANG RAIRVGEL QB6} NB1OLEET ahdpdupkliti@derdmed 11
that the_device for the targeted nDV|ng of efectronic coé%onents

addi t i oRAEFyrenkereerrenenta;(3)e appreaehfBvenent device (4) for the novenent
of the handling device (2) along and/or about the x-axis and/or 1 0 JAN
2003 -22 y-axis _and/or z-axis, - At,least .one asuging devjce (5) for

et or m BF hgh8 NOTooSPRT S Sechl PORTCof APHESBRoctT orff ¢ PEbHpORYALLTS)
and - Ambesperitt Wpvatibefot1Xhe | rertorwiyph adeviest @@ seot imivad a
cohveyiagﬁ%&g%ég (1), an electrical contact device (e), and at |east one
handl i ng (2) are provided for, for the taking up, pivoting,

di spl acéhkat smdngementat leadabddt bhel/ @dvangaget hehat axine aatieotrgrid s
and/ or zazaxi S I f L1 NG e ec i
componeay TR P Enel ohy, e GoTbarbdra T8 faS [ RanseneRte uieR, fhe
one conWeyray-ERe cdqtbeckignor dentce at(AdasPivakingaiiiaigiadevras (25
aﬂdﬁﬂgr inbﬁgc)iaéakﬁ;%gi:_ Qﬁethgvuggaat%d@vbfzethé) elﬁutﬁ?@l t B@r&t@é@%@ziﬁ?
chanber L2 vi ce .accor di ai : aracterised in at. a

| east tfgé}Se e eltr‘?/eEgengﬂ% (%ajtpoﬁh‘?i ﬁbs}%n ot%hea dF?i\gﬁb?in of

t he el ebétweah thatappromchioey (S)edtsrqmicvicdheronesidd3d hentdebherai vrer -
chanber ) t rive a2 ical.or .pn I

drive n%géé,c%ﬂﬁgﬁngrg gg?gﬁﬁ%d(?ﬁgt 8 fg%ﬁg%f ﬁéf?%%%%s%tsé¥?iggyﬁéégrs,
st eppedM@BEBE s thaar vighothke scase efed rMuifETetyPenietiasak 2&X f BEYOBiNGreans
of a spi;peheadri ‘1?11is"\'€§a{’0i(§fg Vs eahteldhaw e NBEhantsausb8! EndbhyBput

t oot hed Slt drive, toothed bar drive, pneunatic cC |ng§r“ flexible shafts
(22, 247P90POBORBERVESLIRE §9FYomis Hﬁ’e‘iﬁ'oc‘fé“aé’t?éoP&i % GeYnESofCrREAIRS

f oregoi hg thai imyentboacteri sed in that the conveying nedia (1) conprise at
| east o nv.ey o : prection.. r ; i i Vi ew
is'aIigggdg%afg?léfﬁgééhﬁg%sg%fgigh? §h§|3§9%§ t égidﬁﬁagﬁ?ng?%ﬁgﬁg% )
and/ or gevieasf{26he aanshownrimEigine &/ dadibey preyidedudPsadingadaidee,

for tubyhay, tmawiahapssh b8l knghaRedackardeidRedbnsassethesidpedcetion

?g;F-shggg?beong??d-shaped storage containers f or electronic conponents

As an alternative or addition to this, the one or more pivot
axes of the deflection device (26) can be provided for in the
area of the deflection device (26) located opposite, turned
towards the electronic component (3). Of particular advantage in
this case is the fact that the fine positioner camera (5) 1is
able, in a particularly simple manner, on the one hand to
observe the underside of the electronic component (3) and, after
activation of the opposite axis of rotation, on the other hand
is also able to observe the electrical contact device (8), and
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characterised in that the conveying nedia (1) conprise at |east two

conveyor belts (9), running essentially parallel to one anot her, wher eby
-the direction of run of at |east one conveyor belt is aligned at right
angles in the direction of the contactli5ng plane (7), while the direction of
run of the, at |east one, additional conveyor belt (9) is aligned counter
to the direﬁﬁlon of run of the first b 5. Device according to one of
the for &G% AGLEFL RENEJRLRAAST iYedans Fﬁ&?t%ﬁﬁsh ghdffdg dRACe (2)
features at | east one conponent holder (18) in the forn1of at | east one

gri pper _or suct n whi ch i ca abl.-e of _pivo 180 about
2| bhgi taurRa FraRRiRe s i 1S hartRtg BreBlERbARTFR A ufRe e o0
that t hancobrpnmentoﬂ alooaiys , suthacelgviibe of(26he Lompdrient dla@[tdetléﬂB)oﬁ S

al i gned r t el.ectr Ctq i ce

Devi ce ag%%?%EEQEFXtPQ %59?%%&8?0?§r0t%% C#%%#E%Qgﬁgﬁac gg%%e §%r?€at t he,
at | eastoforfae n@eenﬁnnldevm@omr}t fb?r) tlh?e provaded: iof at féxpenpPshierwyi ce
(2) conpidrSesxSRsed! | Aldtbral1PWoruicde p&idw B&S)asﬁ@nter?élxleaﬁ@iéﬂ to

one another and spaced at | east a certain amount fromone another: -.A
t r ansvercSBt@gLy i @levépénedta)(wplséﬁ’t’éﬂﬁﬁﬁﬁo%i riQyht CBGl eS2%Q the in

| ongi t ugiaidlicaibg, (AL Bhcthehgtli tite retidial(sl PeriweidcAti &hanpbeﬂtSﬁraﬁ to
be | ongi dlgally ext.endi bl e on the 3; de rai Ist(l % tﬁﬁ,on t S front
face | niiife BEPEOHAH oMo ERECH | A CBAY adPtdet ‘c‘ar? 't hER
transverceertedmnr i edrChmprancesur abittly cﬁhdmdlvaﬂgxe@evmmashc 2) afiter| oche ed

al ong t*b%#‘l%‘eﬁxe%@déﬁk t e V- B4 %n%%g/ Opﬁiﬁér d| Pi‘f% ace%eeart% i3P! 3geaphée

manner andror pivotable nmanner, wher e ese nts or pivoflng
MoV enentaenERatAachResitagn. This Jomy 32%)%3 tosa @igdddy Bisadivapsagapus ed

out aboufnfiRRrRMen0tndl EERESRE 1 A GuaaRendent on or independently of each
other. 7. Device according to dain 6, characterised in that the transverse

carrier (15) is capable of displacenent along the guide rails (13) by neans
of a bel1t dhi&s'epfé%d thr kst paetidueiled adidntabeoubeddiel dne ovr cabke

drawi ng anism in,the di tion of .the electrical_ contact Vi C 8),
wher eby {%'gerfﬂc\?e WE&?‘SE‘F’M (%Zdi a“(”fé'gbl@f“’tuﬁ ¢ pd f°‘a"’r"f%‘§ ?tfb) q;%t rggt( rod,
t oot hed Qzai:,natt@ot spdtéml| of otheakllectirawahg amdlaati s@eviceodpled to be
uncoupl Rad nﬁ@{ffv%ﬂa&%&%ﬂ@f \W.'s(ila)nt) [iag tﬁtef ‘?rfétas'u'i'lhgedév.dubée%' on on

t he han |ng eV|ces wher e g drive_ (19), oothed belt, or
cabl e dr %@W@m’c\ﬁm&é‘ﬁ)nﬁ}rﬁ% %ﬁie%%ﬁr#% ‘%i't?pr‘%?ﬁﬂc% e(26|)s @&sthfed in
the for raeflectdidic Wt &Dgcehcthanse tie] trmlatsldm arhé xpﬁwmmtoen soichh its

end poings.(28) wth.the transverse ca er accor di to
Claimé6 5?f# %%ar“éﬁﬁ]%% %1099'91 Al t"l’i1 Fgﬁ g%sggcgrer &t lﬂ’%ﬁ I g cgﬁabl e
of di splpesieimning tdfe tgm @d ecitabsi¢16pmbgnemant3 bf fxaw the veairddiiaings)
whi ch t ec astco | bl
mechani ggf %‘)E %%%teggaeﬁégé gatnr_.{/l"e IT%%I% (elGlgly%&fh%rrg?t |E5rerr\=3l 3@ BF ace a
first h ¢EF¥R§MQ§¥%§B (@%)t-he face of the transverse carrier (15) in the
i(hdit regéﬂg@ r8feﬁ@f!%el§_€‘m§‘§(ﬁj@f§“ ng7§ Oc):Qﬁeb@f Eog I@caﬁmpll‘éh8,q[dt@’o}r agicydesgd in
at additjan an ng.devi ces, are._pro on ransyerse carrier
(15), WS CSPabhe at ey cHPAERNERE. ARERY tne BELRHEG byl (BAHECEAA ve
medi a (1liptoi rdepeddentky (26) heoxr anheermmoer 0£5) e beck wdmadree tiiar st
handl i ng gg éffbﬁz) 10. Device according to one of the foregoing clainms,

characterised TA that the neasuri ng device (5) is at |east one mechani cal
or at |east one contact-free optical,

Ag Figure 8 shows, it is also possible to make provision for the
reference markers (27), for example, on a glass plate (30)
connected downstream of the deflection device (26) in the

direction of the fine positioner camera (5).

To avoid the flooding of the fine positioner camera (5) with
background signals incurred by the handling device (2),



1 0 JAN ?0D3 -25 electrical, capacitative, or inductive neasuring deviEey m

+ the field of vision of which is directed essentially towards that section

of the conveying nmedia (1) which is adjacent to the electrical contact

device (8), whereby the, at |east one, neasuring device (5) is in

connection via this with the drive elenents (16) of the conveying nedia (1)

and/ or the handling device (2) and/or the novenent device (4). 11. Device

according to one of the foregoing cl ajgs, characterised in that the, at

| east one, neasuring device (5) conprises at |east one image-processing

device with at |east two canera-type neasuring elenents, the direction of

vision_of. whi.ch is essentjally directed. from.ahove, directl. nd/ .

i r devigon if Tick " BPhtaEn ot 1B OTPbEST (TS CIsRUETRG Hhdapie (b T

del i V%WM@&E'@&X&%I& HePPOIBE MM Froftop 3nd/HRktoMNdrd frHif 16f QR4 Hghfllor ¢t act

device (e) and/or onto the begi nning SECFIOH of the conveying nedia (1, 9)

r enovicigpeth Bissanhsagm Asshipapgeinddlie epmpeneshheldediBbnent s (3), whereby the

| ongi tudi nal axis of the direction of view runs perpendicular to at |east

one of the two canera-type neasuring elenments, in a side view, or is

i ncl i Neds owairsks posaibild forcihe aight Ataphiagih €30 te ter loestbd diretthc bh nile pbrapenehn?’) .
ording to one of the faoregoing. clainms, characterised in {hat,

12. Vi ce acc

on th Oidrearélf%c)f a8 vsephpuch ¢ deanbraga (30 allows dpnthe wseaf@@ gspseially simnde apd i s
made f IR ¥ fisyoei ng pivoted outwards and i nwards from
t he afgﬁ“ﬁ%t g%&%ﬁ§@é$%§???ggﬁm§éﬁ$act device (8) and the free end of the
conponent holder ( 18 ) , pivoted upwards in the direction of the

ch AR GRS Rk % e PGPS AorRe BB b
el ect rcamicfa SRMPRNERItdNS) cAR&a] 8L fidld of $RIFAUTANE, A Wadeond FikhsurBigv@hvek (5)

upwards in the direction of the electrical contact device (8), on the
r epr eSaneequisndiseatlveordndisectly ethstaresef the plsetaical congact dayign,3 andlgr thecdeposit

measur.i.ng i C V] £6 ol 0 ODE.,: f j : i s,
char agltr%rgsglgl &i %ﬁ%}tcor e eornené;eﬁ)r#g?%gfg@tg’(cg%fésa g@ﬁ %ﬁgﬂggngp g’g?ﬁlg%ﬁ& 63 t he
co- or dakeataevisys f@rexampld) @f ehebégingiag seaivhastt thed eshvsyifgBnediad1p Opvontimdtifipr
inside the field of view of the, at |east one, neasurjng device gg?

di r ect@Yt Bifatatsd: s denesiied (destronyy comprrti@h o © |thetsﬁ%ﬁ&egﬁem er for

radi atehRfronitbondpetifie(R880r ding to one of the foregoing clains, '
characterised 1n that the, at |east one, central dataprocessing device (6)
contains at | east one programrabl e m croprocessor, which is designed in

such way, 4 hat | termnes. .fro he sur nt signals incomng f,rom
he. it aPiRenbibof B SRR aSHCt 0y a B PO Rked e £ SR g

t he geadirticr 6Bthe st addely aiffermgofavglenyinsyAodordihglyeh&cibp be tadeliip pacionlaf 3)
which is to . be noved, the deviations of the, place of deposition qf the
accomPbdaPHFRl MGFHaRg davige G bpied QAR raHetidhy IfEeq Hght enXuRy radiatian Bhi ¢
CONMPORERT whyd)it Ti§ QBB ! deRitfine® Abt %ngf 8 @%bﬁi_ﬁnt 46T S8EntaROW HELREMBHES a
correction signal” conpensating for these deviations and transmts

mani pybnipedentsn(3, H) b A tblvbeck onvibeimenhterial pBypedfest he handl i ng devi ce (2)
and/ or the novenent device (4), which are inposed with the correction
signals for fine tuning, whereby these mani pul ated vari abl es are determ ned

essenth ajnk YenkBodirént! SICRE ipResean thviefor hOTka&f ordehsf @ik 6k gifldiNal GREPSNEY twS3)
which is to be taken up, determ nes the deviations in the place of,

deposicmersdp) ihdf sppropraaditesicd gt fleast spmywhat etliguelye@nd.oifi @ sidsnpiient (3)
from Ghe; 3y ru&)%?dscﬁn[?lé %ir%&ti&{ )i 'tﬁeyc&atﬂa‘%'icﬁoﬁlandeagg. HilsClRANRSHE a\ﬁ%ﬁtggé HRp

Si gnal conpensati1 ng or these devi atl ons ‘an Sses on nuani pu ate

var i albegvition dfethel handingaidvive (25)s pobsibleeviialn il lessgotdewied &y (29 eetivgy modtlbe

novenent device (4), which are inposed for fing tuni Wi fh the correction
si gnalo%, COFPRANEBY EfdHPSe lww?%n gl ﬁogwp@@ﬂaﬁ@dﬁaéf@aﬁm@ dether %‘Fﬂ&zﬂ“%y
the | Q6albRtht@d 3DA% g Mliveleal Ne el ectronic 1 0 (1 AN 2003



-27 conponent (8) which is to be taken up, as well as the position1 3@{0"
. location of the place of deposition corresponding to the particularqg 2@@
cl ass, and whereby the, at |east one, mcroprocessor issues these
mani pul ated vari ables to the drive nedia (16) of the handling device (2)
and of the novenent device (4) in such a way that the el ectronic conponent
(3) taken up by the conponent holder (18) initially comes in engagenent in
a precise fit with the electrical contyact device (s), with sufficient
contact pressure for the neasurenent, and the conponent hol der (18), | oaded
with the el ectronic conponent (3), following |I the neasurenent, pivots

down ds out .of the measurenent, posjtion, horizontal or pointing. vertical
pviar qBie iR EVEs (5 gR I TBRHOR (e daapgris devids B ago v A |

¢l assafe BivemedAq 5P8F tBE colRybERbdia §5 W) land AP HS {2 HHRRA d&8keqD) hiltPor Giliné €ast
one, conveying device (1) fof renoval. "15. Device according to one of the

f or egonegmdntdendce (Mar acterised in that the, at |east one, electronic
conponent (3) which is to be noved represents a conpilation of severa

i ndi vi dual el ectronic conmponents (3"), which are designed as strip-shaped,

| at t i d@-espeaprgl, pré@ired shdpéithents) B¢l rAdasulddd dSHENGY ma9coplpaib€atSlbapede further

CA? A( AL ArCAL L Au3. AFA ALF% A9. Ay A I . AYuF9. A" . AA AUY. AF

. A. Af Famgraatype Apearupingelemetiodher directign @f ziewn pt’ which i§” essentially towards the

$ il . |
o o 2 NG AR SABE el IS BARRE Bl B S BEAIE o aheak 6l GRbG AR o] o2l
k! 11 { ledsa#h@BeomplBEly, of barinkyiperddabbaininbe &] ba]prajided, cajtiaknabe ahsable af ca]

2l ool cahoknahenbsah ssbheaboslheharlsralesl sahe al falabralanihy wtlite B 3445478
| <O<m g Pl leeah el el eabon] aalAekeskealeal sakeasal o2
] ca] ca] ca] ca] ca] ca] ca] cal caJ ca] ca] ca] ca] ca] ca] cd]c
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This “geometrical surface centre of gravity” can be, for example, the centre of gravity of the

surface identifiable in the plan view of the housing of an electronic component (3). As an

alternative or in addition to this, the “geometrical surface
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centre of gravity" can be the centre of gravity of the surface
extended by the free ends of the contacts, which if appropriate
are leg-shaped.

The microprocessor may further be designed in such a way that,
on the basis of the data delivered by the measuring device (5),
it then determines the deviations of the deposition location
(11) of the component holder (18) on the electronic component
(3) from the surface centre of gravity calculated previously.
The microprocessor is for preference also designed in such a way
that it determines a correction signal which compensates for
these deviations and passes on to the drive media (16) of the
handling device (2) and/or the movement device (4) such
manipulated variables as are imposed for fine tuning with the
correction signals. The correction of an orientation error of
the accommodation surface (11) of the component holder (13) on
an electronic component (3), occurring in the horizontal x-y
plane, is effected according to the invention in such a way that
the deviation (3y) determined by the measuring device (5) in the
horizontal in respect of the y-axis, with the component holder
(18) pivoting upwards, is transformed into a correction in the
z-direction (Ay=Az).

The manipulated variables issued to the drive wedia (16) by the
data-processing system are basically determined by the location
and position of the electronic component (3) which is to be
taken up, the location and position of the electrical contact

device (8), and the position and location of the deposition
point corresponding to the individual quality class in each
case.

The, at least one, programmable microprocessor is, in additionm,
designed in such a way that it issues such manipulated variables
to the drive media (16) of the handling device (2) and the
movement device (4) that the electronic component (3) taken up
by the component holder (18) initially comes into engagement in
a precise match with the electrical contact device (8), at a
contact pressure which is adequate for the measurement. The
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programmable microprocessor is further designed in such a way that the manipulated variables
issued following the measurement to the drive media (16) of the handling device (2) and the
movement device (4) have the effect of the component holder (18), laden with an electronic
component, being pivoted downwards out of the measurement position, pointing horizontally or
vertically, and the electronic component (3) being deposited, as a function of the test result,

sorted according to quality classes on the, at least one, conveying device (1) for removal.

The device according to the invention is suitable not only for moving and testing individual
electronic components (3).

For example, with the device according to the invention, it is even possible for an assembly
group of several electronic components (3’) to be moved, which is designed, for example, in
strip shape, lattice shape, rail shape, bar shape, tube shape, strand shape, tray shape, band shape,
or plate shape.

To summarise, it may be said that, with the device according to the invention for the targeted
moving of electronic components, play can be excluded between the plate-shaped or strip-
shaped set-up kit mandatorily required by the prior art and the electronic components placed in
it. In addition, the device according to the invention does not encounter the problem of a

tolerance between a set-up kit and the test socket.

Because the device according to the invention an do without strip-shaped or plate-shaped set-up
kits, wear of such set-up kits during transport inside and/or outside the handling device or during
the loading with electronic components can be excluded. This results in a particularly long

service life of the device and long-term freedom from tolerances.

Of particular advantage is, further, the fact that, at the transition from one type of electronic

component to another type of electronic component, no change is required of a plate-shaped
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Especially since the device according to the invention can do
away with set-up kits, no expensive storage containers are
required for set-up kits which are not in use. Likewise, a well-
organized and elaborate storage system for set-up kits not in

use is rendered superfluous, by contrast with the devices known
from the prior art.

Thanks to the unrestricted controllability and the pronounced
movability of the component holder (18) about all the axes,
damage to the electronic components (3) or their contacts (legs
or spheres) during movement will be excluded.

This is a particularly significant advantage in relation to
devices known from the prior art, for moving individual
electronic components. In the case of the prior art, the tested
electronic components are simply deposited without sensor
systems, and are centered by means of a centering or positioning
surface respectively. This can easily result in damage,
especially to leg-shaped contacts.
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CLAIMS

1. Device for the targeted moving of electronic components,
characterised in that it comprises:

- At least one conveying device (1) for the delivery of
electronic components (3), into a temperature chamber
(12},

) - At least one handling device (2) provided inside the
measuring chamber for taking up, pivoting, displacing
and/or rotating about and/or along the x-axis and/or the
y-axis and/or the z-axis, as well as for depositing at
least one electronic component (3),

- At least one electrical contact device (8) provided
essentially inside the temperature chamber (12),
accessible by the handling device (2), for creating at
least one electrically conductive connection between at
least one electronic component (3) being tested for its
quality and at 1least one electronic testing device
connected downstream of the electrical contact device
(8),

- At least one central data-processing device (6), which
is in connection at least with one measuring device (5)
and with a testing device downstream of the electrical
contact device (8) on the one hand, and the drive
elements (16) for driving the, at least one, handling
device (2) and/or the, at least one, movement device (4)

and/or the, at least, one conveying media (1) on the
other hand.

characterised in that the device for the targeted moving of

electronic components additionally comprises:

- At least one movement device (4) for the movement of the
handling device (2) along and/or about the x-axis and/or
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position and alignment of the electronic components (3),
and

- A temperature chamber (12), inside which at least one
section of a conveying device (1), an electrical contact
device (8), and at least one handling device (2) are
provided for, for the taking up, pivoting, displacement
and/or rotation about and/or along the x-axis and/or y-
axis and/or z-axis, as well as for depositing of at

) least one electronic component (3), whereby the drive
media (16) for the movement of at least one conveying
device (1) and/or the, at least one, handling device (2)
and/or the, at least one, movement device (4), outside
the temperature chamber (12).

2. Device according to Claim 1, characterised in that at least
the section of the delivery media (1) pointing in the
direction of the electrical contact device (8) is provided
inside the temperature chamber (12) and that the drive
media (16) are electrical or pneumatic drive media, which
are designed in the form of cylinders, setting motors,
stepped motors, servomotors, or electromagnets, which take

) effect by means of a spindle drive, worm drive, cable
drawing mechanism, belt drive, toothed belt drive, toothed
bar drive, pneumatic cylinder, flexible shafts (22, 24), or
Bowden cables (23).

3. Device according to one of the foregoing claims,
characterised in that the conveying media (1) comprise at
least one conveyor belt (9), the direction of run of which
in the plan view is aligned parallel with or at right
angles to the contacting plane (7) and/or at 1least one
manual or automatic loading and/or unloading device, for
tubular, tray-shaped, rail-shaped, bar-shaped, cassette-
shaped, belt-shaped, or band-shaped storage containers for
electronic components (3).
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4. Device according to one of the foregoing claims,
characterised in that the conveying media (1) comprise at
least two conveyor belts (9), running essentially parallel
to one another, whereby the direction of run of at least
one conveyor belt is aligned at right angles in the
direction of the contacting plane (7), while the direction
of run of the, at least one, additional conveyor belt (9)

is aligned counter to the direction of run of the first
belt.

5. Device accoxrding to one of the foregoing claims,
characterised in that the handling device (2) features at
least one component holder (18) in the form of at least one
gripper or suction element, which is capable of pivoting by
90° or 180° about a longitudinal axis (10) running parallel
to the contacting plane (7), so that the component take-up
surface (11) of the component holder (18) is aligned
essentially parallel to the electrical contact device (8).

6. Device according to one of the foregoing claims,
characterised in that the, at least one, movement device

(4) for the movement of the handling device (2) comprises
) essentially:

- Two guide rails (13) essentially parallel to one another
and spaced at least a certain amount from one another;

- A transverse carrier element (15), extending at right
angles to the longitudinal axis (14) of the guide rails
(13), which is mounted so as to be 1longitudinally
extendible on the guide rails (13), whereby, on the
front face in the direction of the electrical contact
device (8), on the transverse carrier (15), a plurality
of handling devices (2) are located along the x-axis
and/or the y-axis and/or the =z-axis in a displaceable
manner and/or pivotable manner, whereby these
displacements or pivoting movements of the handling
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devices (2) can be carried out about the same of
different axes, dependent on or independently of each
other.

7. Device according to Claim 6, characterised in that the
transverse carrier (15) is capable of displacement along
the guide rails (13) by means of a belt drive (19), thrust
rod, toothed rail, toothed belt, or cable drawing
mechanism, in the direction of the electrical contact
device (8), whereby the drive medium or media (16) of this
belt drive (19), thrust rod, toothed bar, toothed belt, or
cable drawing mechanism is coupled to or uncoupled from the
drive media (16) which take effect in the x-direction on
the handling devices (2), and whereby the belt drive (19),
toothed belt, or cable drawing mechanism which may be
present if appropriate, is designed in the form of a
circulating endless belt or is in a fixed connection with
its end points (28) with the transverse carrier (15).

8. Device according to Claim 6 or 7, characterised in that the
transverse carrier (15) is capable of displacement on the
guide rials (16) by means of two drive media (16), which
take effect by means of at least one drive belt or cable

) drawing mechanism (19), whereby these drive media (16) at
the same time displace a first handling device (2) on the
face of the transverse carrier (15) in the x-direction.

9. Device according to one of Claims 6 to 8, characterised in
that additional handling devices (2) are provided on the
transverse carrier (15), which are capable of displacement
along the x-axis by further drive media (16), independently
of the transverse carrier (15) and of the first handling
device (2).

10. Device according to one of the foregoing claims,
characterised in that the measuring device (5) is at least
one mechanical or at least one contact-free optical,
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the field of vision of which is directed essentially
towards that section of the conveying media (1) which is
adjacent to the electrical contact device (8), whereby the,
at least one, measuring device (5) is in connection via
this with the drive elements (16) of the conveying media

(1) and/or the handling device (2) and/or the movement
device (4).

11. Device according to one of the foregoing claims,
, characterised in that the, at least one, measuring device
(5) comprises at least one image-processing device with at
least two camera-type measuring elements, the direction of
vision of which is essentially directed from above,
directly and/or indirectly, at least onto the end section
of the conveying media (1, 9) delivering the electronic
components (3) and/or onto the electrical contact device
(8) and/or onto the beginning section of the conveying
media (1, 9) removing the sorted and deposited electronic
components (3), whereby the longitudinal axis of the
direction of view runs perpendicular to at least one of the
two camera-type measuring elements, in a side view, or is
inclined wupwards in the direction of the electrical
) contacting plane (7).

12. Device according to one of the foregoing claims,
characterised in that, on the front face towards the
electrical contact device (8), provision is made for a
device (26), capable of being pivoted outwards and inwards
from the area between the electrical contact device (8) and
the free end of the component holder (18), pivoted upwards
in the direction of the electrical contact device (8), for
the deflection of electromagnetic radiation, which allows
for the representation of the underside of an electronic
component (3) located in a component holder (18), pivoted
upwards in the direction of the electrical contact device

(8), on the representation plane of at least one camera-



10;; 10;; 10;:! “f* 10%;& ()-nf* 109& ()-m +#@L0%W& () - 4KzxJ<4! 180BN 2003
10DD! 97f #1090D&' () -! ?-f#10%5&' ()-!C' @10% "' & ()-!'M

T&1I0% : & ()-Gl0% & ()-fBCDrPB4! 10ee 10ee! 5y +z#10%e& ()-1! Hf S&10%CC& () - S
10%&' ()- Y109&' ()-'1Z10%&' ()-

10DDDERWT P. 4!, g&10% " & () - G% , g&10%4.) - % V

#109%&' () - MLO%&' () - S10%&' ()-s' nl0%& ()- 10eepuSl!!:z#10%&' ()-!, @&10%} & ()-
I, @109 ()-. 3,109 ()-F(3Z10%&' ()-3 10°° 10" 10 " Nornml" "Heading 13]c"
"Headi ng 23}%te MeaHGBHAevicendadi ng 43] ¢c" " Headi ng 53] c¢" "Heading 63]c”
"Headi ng 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Fontj$, 34;

CIJRY, aj how-zDf } / ME\ zo\ ~ )
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characterised in that reference markers (27) allocated
unambiguously to the co-ordinate system of the electrical
contact device (8) are provided for inside the field of
view of the, at least one, measuring device (5) directed

towards the device (26) for deflection of electromagnetic
radiation.

l4. Device according to one of the foregoing claims,
characterised in that the, at least one, central data-
processing device (6) contains at least one programmable
microprocessor, which is designed in such a way that it
determines, from the measurement signals incoming from the
measurement device (5), the position and/or the angle of
rotation and the geometrical surface centre of gravity of
the electronic component (3) which is to be moved, the
deviations of the place of deposition of the accommodation
surface (11) of the component holder (18) on the electronic
compcnent (3) from the surface centre of gravity thereof,
and determines a correction signal compensating for these
deviations and transmits manipulated variables to the drive
) media (16) of the handling device (2) and/or the movement
device (4), which are imposed with the correction signals
for fine tuning, whereby these manipulated variables are
determined essentially by the location and position of the
electronic component (3) which is to be taken up,
determines the deviations in the place of deposition of the
accommodation surface (1) on the electronic component (3)
from the surface centre of gravity thereof, and determines
a correction signal compensating for these deviations and
passes on manipulated variables to the drive media (16) of
the handling device (2) and/or the movement device (4),
which are imposed for fine tuning with the correction
signals, whereby these manipulated variables are basically
determined by the location and position of the electronic
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component (8) which is to be taken up, as well as the
position and 1location of the ©place of deposition
corresponding gg the particular quality class, and whereby
the, at least one, microprocessor issues these manipulated
variables to the drive media (16) of the handling device
(2) and of the movement device (4) in such a way that the
electronic component (3) taken up by the component holder
(18) initially comes in engagement in a precise £it with
the electrical contact device (8), with sufficient contact
pressure for the measurement, and the component holder
(18), loaded with the electronic component (3), following
the measurement, pivots downwards out of the measurement
position, horizontal or pointing vertical upwards, and the
electronic component (3) is sorted according to quality
classes as a function of the test result, and is deposited

on the, at least one, conveying device (1) for removal.

15. Device according to one of the foregoing claims,
characterised in that the, at 1least one, electronic
component (3) which is to be moved represents a compilation
of several individual electronic components (3'), which are
designed as strip-shaped, lattice-shaped, rail-shaped,
tubular, bar-shaped, or plate-shaped.



