; WKe3enlnl , (T6HTO06 WO 02/ 056037 PCT/ NLO2/ 00029 Device and net hod for
testing el ectronic conpo mlm ”lnventi on relates to a device for

testi ng N@eve50937C conpo ! sing: a testing headPERNLAZNG29 f or
bringing the conponents for t*esiss*ng into contact with the testing head. The

20 25 30 1 ReTke ofa Bl S sEhe A BhickEmbbRth €' 200000 MTEARUMANR o °

art, use is generally made of a testing head provided wth aghgpHpge nunber
of electrically conducting contacts. The test contacts are connected to an

el ect r oni cTheywepipnstarsiPSricvics foF g GecHoprSoRMRPNERISI COMPESHISeAent a
conponent .t esti [ [ ] : ' : kuigped. The
post t1 oni g BRSBTS R Eber o
el ectrsi cal legticORAdCThahverissn slontadatestoandethod [draegmgalmhbnicompogener al | y
~very conpactly arranged contact points on the conponent(s) for testing,
«posi tioning nust take place very precisely. Once the conponent(s) has
(have) bee ikl LG r he. hsdéare)
brought 1 nEb S A B T b e b ey e T
t he act ual of gakiimghdas pevitier mittl.a lArgeetihbdr afweatedllyecohductingsoitagtselct r oni ¢
conponent s which functions ccordlﬁgg t.o the above .de rig%%)gri or agt are
shown i nt eFeSREQUACESATE FRNRGGice A AR ClRTHPRIG AESER MR R A FGh gfergLE eshy

dr awbpck Obleﬁgﬁerﬁéﬂt rﬁoﬁ{ﬂon@ﬁt fapestAdg g‘i’ﬁgé&@? a hinifiddtof {13 RELHSEHdrR.
capacity of a generally expensive testi| head with peripheral equi pment
(prices i nTaxpesitonhg tndsandfdrraino B inkxmgeBennsanithaddrye mgmbaridfi zed to only
alimted extent, The, present inventi as for,.jts 0ob'_e t to increase the
avai | abl e EpEECAYYCPHugHRS LS ‘?‘Pé‘tar?gsa?ﬂ“d&ﬁ? Eu%%}anH@r%qDegéaﬁ%%glg{tcowetg'
retaining éﬁ&ﬁ fontthecdthp MenRb)tfor tEXEnd, PYERbAIAR niisOMkepRcé OF this
pur pose a hg\%?g%g\égﬁ&t e Itngp())gtst%t el(b:l ieﬁﬁt?hgr pre?arrgl e, clhaPac.teri ggd in that
t he means fery dredisedy.rOnoetibe camparent(sshas dhavepbeenmpsitioned swficigBtly wi t h t he

testing head c rise at le .10\ posi tioni ng. uni . ' ?19% ed for

co-action \?&F“t“ﬁﬁ%ﬁgethgﬁmﬁn‘?%é’b i’snépﬁ%g’éodl.g 1l|461?o[ %&%acénda]t“el[e%gcsol%%iﬁém ngEdevi ces
are pref er ghlnymadanedrdaeP@siatiuantetthey iehasmadi o wemponehisicafoatestiane and
the testing device is al so Erovi ded with comon pressing. neans for bringing

t he el ect r elcomionponenins which fongitons caprding thidie batq ¢rgCedpriosgtdans of
the device according to.the |nvention it I rRQ108/, or=Ye pyely
of f | oad onéfil i HQ%I at iﬂfeylnE)efma\éld)g%ltri’a(t)eﬁllt n@hﬁ)ﬁﬁéﬁgWvﬁ??/élbg%%tﬁgrrﬁg%g?t&%tl(})lni ng
uni t whi chpligr hearahdwiah davieesip ang e froductios thm@itg i algendrhlly expedsia¢ t hat
WO 02/ USfi 037 -2 PCT/NLO2/0(1U29 nmonent to performa teﬁ,t easurenment.

Loadi Y andesting heaswith peripheiel qaumandmrisgs rixeessiafwse iy HOB%E?S #e&at f orm
part of the_crjti.caly:pat olc | whi ch defines the m ninum cycle
time of a 1?185{‘{3&131%?&1#%%3@tomyAEEs)hgﬁ?ggﬁgt&'t he relatively costly production
capacity of the testing head with peripheral equi pnment can be better
utilized than in the prjor art. Fyrther. advantages e gai.ne separ ati ng
the functi dvg Pé‘fsentd8§$rit§°8ﬂ}aﬁém S RPISahEq W@‘ieﬁﬁqilﬁgﬁa@%iﬁcﬁg?m (fc%ﬁb%ﬂl %t esting
head” of t Aphé&t W&R%'l ThginRRsht bRy BF ths peidPafier eby take a
relatively %?Cgklﬁﬁ%grﬁ? " I é enhanégs n%lxi"m}m posin% oni ng pgpeed and limts
the costs of the nultiple positioning units. The placing into contact with

the testing heads often.has.tg.involve considerabl e ssure rally 10
nore than LEGA"YGUARPER? eér‘fof)guspﬁ“lfa?ﬁ?e@u&&?eﬁsg‘éesVﬁas%gﬁ% v?/rﬂr%ﬁg@g’ke a
relatively JpgaviiQr im BRdhoHedndRe SrihSink dleotpdnBats €orf testifg iiorvoatathwith wo
required functions of "positioning"” and "bringing into contact with the
testing hede testinpiicad compsise el st ywel ppsitieming uigevhich @t 19RAdPT §heFgRi ve
means, it is possible by diwidi his f [:00.: it onponent s
of the devitul g caRon Yol bl Snd tﬂgﬁ%@%ﬁgggﬁq%&fgé Bl T th
the pepf or nRRSEd tPpdrerid e el dtonit Rbmpbigtomesplateargitat idsting Hevitd is atshe ti me
required for the purpose and reduces the costs_of the jndividual.functions.
.The devi ce freviged vith GPBEYRGR PIASERHEIBEATSIPT PEEGGE SACCHPRBCCPBRPECE D bnent s, a
plurality of i C i : o] i IS

di spl aced vﬁoflﬁgiwgh %Feﬁtf ga‘ﬁ#gt%e%gfggg%ﬁgﬁéﬁb gae"lﬂ'ﬁ%adggﬁlgée%ctgﬁﬁlﬁgé{éc\g/dei?qsal so be
used for i ngisvbBualoatreigeatiedli offl@dbn2ef b ehirility ofpositopogenitswhilnamtioer to

limt the costs thereof he. posjtjoning nmeans are. preferapl. rovided with
positioning un?t whicg 1s lo%gec{ W{th a cm%ponent %ora%esefln% can be u 1{1¥edpat Wk



only a limted nunber of degrees of freedom of novenment. In an advantageous
enbodi nent variant the positioning units are displaceable with three
degrees sWohreediym 25 in a plane (linear X and Y directi oRCEMNLOAMW2? ar

di spl acenent ). The pressing nmeans are then preferably displaceabl e
perpendicularly of this positioning plape. The positioning plane thus lies
sone distance fromthe testing head so that no di sadvant ageous interference
in the sep ' ' he 1tB@Fossidrined wiigyl | Yy -
W h e o B g
device is finswodenkenintdd folnmiano frikacrgichbpatlyefpoatssimg vanchdefigpsdks ur e

bet t he .posi ti oni j t d th ] f 02/ (1(1137 -3
PCT/ N Uz L5UDSTa 6y e Bihert e enreswageRt Saangiinns Spail ronll eBlibdtd 77 ng
surface of fheiPheasingindBRAS wih RAShIAR LR nOSREEAbdtdér BYlizRIARS i@fthan

overpressure of” air) nmakés ot her neans unnecessary for bearing the
+posi t isoni ngrionart. Furaknidvastages athgaipee by sepgratinglss fupetensse “opsitioring’ etiid r ed

relative displaceability a papticular farm.of bearing is in case
desi rabl e. I‘ 5:]1‘%53?@?‘%“\/&’ ‘ﬁh{hﬁé‘%‘ﬁﬁﬁﬁlﬁﬁq G qleeiromiss én%odlgﬁtsgg%r ol lers,
bearings apgsitibenk ukfs ENEnGORBlaksls tdI AT eBATLH S5FH, WiiE Bl iRnasdnd:@haii vel y

light. In addition, such a gas bearlgg prevents an el ectroni c conponent
f r om def or ppsijonihgspéed and ity the cosioat the mulinle pesidonias upiigy The pépcgqnte -

ticular bending of th t for. testing.is hoce th
Comonent Caoba S sartBa Ta0m orp et i B9 PRI ML RENHE R eBINTE (00, ce

al so | compyrt 8RS 1800 N9aticlo Beh Bhrdeudet bl e B intdane 8midonkes telaivety a
carrying surface of the pressing nmeans for transporting the indivi gual

posi ti oni ngeamyi fosmtapd phly reed ity fakg asinelefoan ofinehidie fve SeqUF drfEGHONSA
transporting them away firomthe carryi r A4 ' ans, the
di spl acenen 0¥ he % sibfﬁlgﬁ}brr}gtoucﬁﬁng%{. \Qﬁ%ﬁﬁﬁ%&@?&%&? h%ﬁg?é?é@%d&%%”gns i's
further si gpidrkhiegecifonidneios atviiveagansfit i bbssislobgidividingahisifendtioat the 15
positioning units _are per rranentl%/ supported, which makes it possible for
the positi @niong diffierert compoarms ahthederice fyprtianize BiepdiyiduhegmRReRSEM have t o
be self supporting.; . : bEhAb AR O NgAS tehe

posi t!lgtc)ni nggﬁiﬁ?%l%gaxf@qgggwe@a ggé‘{)ﬁ (O:t %Fgﬁé%egeangqﬁi@harge nmeans
for el ect r emiccreqoingboe diespurposeaxd nplueeshibe eadts @the sndividodldtinetroms.grheot her
type of conveyor. In yet another enbodi t variant the testin evyi.ce is
al so provi d]éHICWStIP?rW‘ﬁ%FéX mt?&dﬁgé‘?qtﬁﬁmﬁfé’ RECHC ﬁ%rﬁp‘f’%qni?shd ‘H@h%é’gi“%{\l%h of a
conponent f.or G & Al Wt Rrdi PR cRORE fsl BYING Uk (R ENtyTogl ati ve to
the testi n&%rggg.&ggﬁg avi suala ?nsprecti or? can Sbeﬂidi rected 25 alt the position
of the posicbmpnnergs.Thctdegicepan hewttrerBobe asal fohengivgival manphlatipe aebnponent
for inspectj@sgj%. A significant aspect of the visual inspection is that,

gi ven? hi st Sc?ifﬁ%‘i‘?g,omi“lls'can take place as an operation which does not
affect the cycle tinme. After a visual inspection the result of the

moni toring can be enployed to control the device, in particular to control

t he positi dniondgr tmlingt thecagethgraodibopesitianingmeinsase praaablypreddeditear r i ed
out during each..cycl.e the roduci| fr.t Lce ks |ess

rel evant, <P c%ll{rﬁtgdﬂggﬁjf 1 %ﬁl‘? éee(%fogglQ%o@él?ﬁﬁéé?eﬁl%enﬁnllntal;llgarcllg% %g?:’e?f’l E;a conponent
can be reguhioadnefRariaitehy peetionnduiatdrodisplateabl With tres degtvantf digedah
positioning a w0 112/11SGJ37 4 PCT/NLO2/0(1029 positi gni ng .unit and/or a
conpoAent pee pmedlinedrshandiy digctomandgnguigedisplacengnts b 8E PERSINA AR HENL | y

of tenperatyre. [ ' e ' LMLt RIRETAL Yo S hange can
be corrpensa{b]eendp rﬁgégoeoigta ;Sgplcg%bfl% ﬁ%ﬁ%@%@ﬁﬁﬁt&%%ﬁgﬁégﬁaﬁt to aHvi éuél

i nspect i on figafe thnioléscdoirandistyndesfrorh theatddingihead t@thatng dspécinitagaodsor
positioning, the visual inspection nmeans can.a

product i nopeeerae InTihe sgpaggte @Htcitlﬁﬁ%ca@f“?‘?f'eﬂléglt%i%ﬁg%a gsf'ﬁ‘%% gt;‘éﬁlr\ﬁ]hﬁz&%r t her
increased. jinited effort.
30
In yet another preferred embodiment the testing device is provided with blowing means

for generating an overpressure between the positioning units and the pressing means for
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For accurate and autonmated operation the testing device according to the
invention is preferably provided with drive neans for displacing the

posi ti onw@oumsicey and the 10 pressing neans, which drive REaMNSOH0929

regul ated by at |east one central control unit. The invention also provides
an assenbly of at |east one testing devige as described above and a

mani pul ator for feed and di scharge of electronic conponents. The .

mani pul at or, her o ; : -1 oho : ; .t
e el so- 15 2e0RrBE LB S ALIR G SeRu bRl esRi NFfod e BlesIBENRNEL.
processi ng Augdstbehtitig @Jeaeriallp bl GreaaspdaeatSprefxnangl £9 noficeodther mpaidcessi ng

devi ces are a heating nodul e for preheating conpgnents, for testing, another
testing deWPREessgry 08 bparngybe PPHBORBY MBS ¥ WFé‘bEWIWW@“*Sé%?"@Eﬁ 1@6%‘&81‘? nts

and so on. y¥e 1if‘e!aer.efa'ﬁ§hidﬁglag§e}ﬁiiﬁt?’ liti@héﬂ' fm BP@%&?@E is f11san§'3§§eoc§e§9a}ﬁ¥. a
t enper at ur é-i'nsul ati'ng housing, preheated (or cool edy conponents can be 20
testeds at Byndispensing mddsmednaicalieatiagpesaat such .as Yéiens, bhaitgeahd tig ldenthee i s
applied in an environnent w.th a non-constant tenperature it is,
parti cul ar PYnSEYGHoR capdsmein gmpleapddelativelyilight. Ji adifion, st B41F2HBANs for an
active reg i LAG I NoTe] . . i :
2ddi 11 on. Ehaeh O LB RAT LA o L oA RSk (DB TEh A% withtld!
conponent s testingrheddsiimpartibelasbepingod £ thayohpadinhfpr amsting egirevamital),camedhent  f or
testing to one of a plurality, of posit.ioni its, b).displacing the
posi ti oni nﬁ‘_"&?ﬁ?@e“ﬁP%}{;}i’%%lﬂ’pﬁ{t%/qf‘éﬁﬁ_”éIe"-}Efe_r%‘ﬁT{;ge' g}g]ﬁ’&h%f%mf%a‘g"d?ﬁﬂ pressing
means,, ) ‘ébl%ﬁﬁ?éé'a??ba@t%e%@l?dééu?ﬂ%@@h%‘ dam RELAS o WickiyiaB s@fRetdram ¢
conponent wth the common pressing nmeans such that the 30 el ectronic
conponent pedssisg comahabir tinsgorang thetindigiduekmbsitenhgd)nity ¢o fheroaitmogautiecs
measurenent .. After. perform nﬁ_ of the test rreafsurﬁrrent as agfcoraii Eg to
processi ng , ot I I r S away

ob fhepregringHeans B FREROH T RRY HLh B rTetpe S IHr &t At
from the { gakiing nGag diyagpatsment VOHRAIIBLLME it b RATOK (42400629 of the

common pressing neans during a subsequent processing step E). By neans of
t hi s met hothepheisdunbertsayplifieih dniotheo bd eantagg ob thiatenstitstionds drat Bed wi t h

reference to .t.he devi.ce accordi to t esent invent.i,on. .JFor -l.arge
b or postiafing SHLEEsBRaRI S s, FIER Rt MYERINIC Ry oo, |
el ectronic uﬁﬂi@ﬂﬁ%érﬁévdnﬂi@t&qmcak thdyt db Adi@atedtienglfhhapsbranty once.

Product carriers . often contain for instance a plurality of sem conductors
(chi ps) containing many contact points: The nost conplex testing heads have

"only" 106 ' el i 1(1% sa@ Pgﬁn dothelibke) with
a pluralit ;1/: Og%ﬁé%%{eg %%fj%%dgdr}gch%n{%?o fr?glr%&r)g n)? fgﬁ)ﬁg{go% cegg]l fcltpr egleaa ed
contact Ww kbnidoebleastfedtiandatsthbeye ednk fhredédmogicabnmbhertorpoaeanie héreof t hi s
pur pose an_electronic-conponené preferably passes through the processing
st eps2t) amtlR WPObHEROLYAFITYRS PEFOYYEY Y or ni ng of the processing step E).
After being carried a distance away fromthe testing head, the electronic
conponent is preferably discharged by the positioning unit by neans of
processi ng Is yeimnether &hbdtimentriroat thecestilignigvice istdie pmvidnd imoth walebs i t
possi bl e during, perform ng of any, of . : . .
mspection means ior onltormgthe position of a component for inspecting relative to a
positioning unit and/or relative to the testing head. The visual inspection can be directed
25 at the position of the positioning unit or parts thereof and the position of the component
for inspecting. A significant aspect of the visual inspection is that, given this
embodiment, it can take place as an operation which does not affect the cycle time.
After a visual inspection the result of the monitoring can be employed to control the
device, in particular to control the positioning units. Since a renewed visual inspection
30 can be carried out during each cycle, the reproducible accuracy of the device is less
relevant, since the positioning of a positioning unit and/or of a component can be

regulated separately per production run. A further advantage of positioning a



the processing steps a) to e) for an el ectronic conponent for testing to be
| oaded and/or offl oaded onto/froma positioning unit not involved in these
processi WP eXep®e37 Loadi ng respectively of fl oadi ng of the POBINLOZ#IRAY unit
does not therefore restrict the cycle time 20 of a test neasurenent to be
carried out. The present invention will_4oe further elucidated with
reference to the non-limtative enbodi nents shown in the follow ng figures.
Herein: fi e ' . t est i '

nccor ding 00 Hordng HOERedoh e Buth it er oG lnts Bl M AIMNIBIARR e
vi ew of animiep@ideatly vLteaipeasigbekpandiondi f@sseetreyuldag Godi Rfhpemttre@hange
invention. Figure 1 shows in top view a testing device 1 and a robot 2
.Co-acting tHebagdmepensaed by aprirrdef theqleyige wiadyis §ubigetdo suppial BEPERfoRPshs of a

feed track_3.; Tk ' . 0 : qri - .L.pper head
s°or robor PHuREAEF 1) B8 GRTROBRB=AoFR shil B SRS Rty R0 0020
testing dewieass dan 4bef iy @eplf@cd vigudl baxdaof inspecti@s tlhegest eptions df, the testing
conponents 4 for testing can optionally be preheated on a heating plate 6.
Testing de@fuee ﬂreit@‘f‘pﬁ-‘ﬁgfﬂdéﬁf%ﬁeflh two positioning units 7,8 which can both
be | oaded by gripper head 5. Robot 2 will |oead the positioning unit 7,8
which is enpty. Each positioning unit 7,8 is provided with a table 9,10
whi ch i s dFepieoesbiel amomhed ppantomthe véstng dyvinearsrdifig & thetinventionior s

11,12. Positioning units 9 10 are noyved. separately.in.the | oaded state to a

posi tion aBEﬁf%ra]i’l_E’f RrﬁYlge‘_i‘é(étE%_%(F fegad %bg@gf%aﬂh‘é% londng Vn‘lt%?é%}g_ﬁer surface

13 of gahi CPréslﬁng in?éaﬁ%,%vlﬁgh Hmesmfeérg%@regﬂﬁ?ed%@pﬁﬁeawlfe%ﬁtrgd?bdlﬁ'oﬂhﬁﬂ| aceabl e
dicularly ot the pl I

| 0 perpen pl ane of view such“that a table 9,10 situated
above upper surface 13 is displaced upward until the conmponent 4 |ying on

the table | s carri.ed with sufficient fo into contact .with a surin
head di spolérza H&'BB{}%‘] Er]\émf)BFové @'aéése ly ﬁ%i?gﬂwtﬁ%ﬁ&ffeé’?%“ﬁ?%ﬁﬁ@% eﬁ o

perforned, jbh\g 4@ AGhiEAARE A Thedtand EsdiRMRG 1 BcEbBBLasibBEerdth erHeel evant
table 9 to a position at a distance fromupper surface 13. A follow ng 15

conponent . &tangeirtoovanerdabe fathedpytaabbes or@titen typepdspnvayer-dbisedsa he upper
surface 13 so.tﬁsfto be t\%g[ etd, 1V\/ni | e tabl eﬁ? can. Si rrrul tsz;;th1 OIH]?JL rbe

of f1 oktded BRFINE Fdhe AP0 RINRERMPLNH AHERT OU° PP RIQSYS ng. e tested
conponent s efcirodt @ofhipSidras tal)plck @PothePprloBesdindideitays ge atlisatikg bdulklfofi gure
2 shows a perspective view of an assenbly of a robot arm 15 with a_gripper

head 16, f edheating empionentsJerestnigs anorherdesting dewes fgawstaedlingdeyice @f ver se

i pher al | deyi 1T | est |
From tne. 1 AEtisE3Bratedooni R A8 RBbu LT SRR AT BB L FY ks

opti onal | y eNélasedrts DienipefAurstiadul aing holdihg ieelicpted(ad caddad) cempaferd cartiee t he
testing device 19 where the process takes_place as,. 25 specified with

ref erdhce testadiayameore or &seapnstant igmperate. YWhen thadesinesevios 15peNIeddBABl e in a
| d § g o5 3 Brsb s
% ginrensaBev}eggircfrgx?&{{g‘;lfhcﬁkéﬂfﬁﬁ&mqteﬁ@ga'nﬂg 1th§’ﬁ%§1@§lﬁ11y Aol RrprbdRig.

sting el ectroni conpone , C.OITDI’I.S‘I ng: - a testing
head, and it with visual inspection means for an active regulation during positioning of

components for testing.

25 In addition, the invention provides a method for testing electronic components,
comprising the steps of: a) feeding an electronic component for testing to one of a
plurality of positioning units, b) displacing the positioning unit provided with an
electronic component to common pressing means, ¢) displacing the positioning unit
provided with an electronic component with the common pressing means such that the

30 electronic component makes contact with a testing head, and d) performing a test
measurement. After performing of the test measurement as according to processing step

D), the electronic component is carried a distance away from the testing head by means




PCT/ NLO2/ 1) 0029 - neans for bringing the conmponents for testing into
contact with the testing head, characterized in that . the neans for

bri ngi ngwdhe/sersgonents for testing into contact with t heP€BEELIHYHead
conprise at |east two positioning units which are adapted for co-action
with the coomon testing head. 10 2. Tesfing device as clainmed in claiml,
characterized in that the positioning devices are adapted to position the
el ectronic )| I

o ovi ded vPt RCOERY ot R B ol oA S K B e onent s
i nto cont agis Mﬂbﬂlﬁdﬁlﬁ@dtv@ﬁthgdfb@ah%dmbtah&d&s alresdyi degcidleadi with aeferched togle i n
claim?2, characterized in that the pressing neans axe displ aceabl e
perpend| cufl%lvri?%/acﬁPldﬂ?ﬁé%@%l"i"’ﬁ%ﬁl“ﬁ‘@?“ PAne. 4. Testing device as clained in
claim2 or 3, characterized in that the testing 20 device is provided wth
bl owi ng neans for generating an overpressure between the positioning units
-and the prBesa hggaramiter bo(usgaldy asambled) mzfmpcmem[scnisllsmlobmfﬁgleuhhouéaqeéh%lt| ve to
a carrying surface of the pressing e as clainmed

f? ﬁ eshl n%i dewﬁ g )

any of ~t he®\eptEpMHEG couponenis) iRt contars yithy ?Wéttm&}ilfé’ ST QL) HPCHE\AATE) so
conpri ses gft 4 gcﬁﬁém ?&Qnghﬂééea S}ﬂyfafh?}?@f é@ﬂil@&hdﬁ&@fﬁ@ﬂl@?ﬁéon%ﬁﬁoanzﬁﬂ* do¥ita88
surface of 'the ressing or transporting the i ndi vi dual posi tioning
units to tbemcra’frhg/mgt mﬂlactestmﬁg héwls paes Sinkyg D64 csnianiching, amé@mammg t hem

away fromthe carr ng of .th essin devi ce
as cl ai med(p3liEme, ﬁ@%ﬁ%ﬂu gﬁ‘ﬁ?swfhﬁ" ?E'ﬁr[:{?ya 3 ﬁ%ﬂ%ﬁ 'Stﬂrstrﬂ‘é{% HPHBa E?'o elgtl oni ng
uni tsare ﬁfﬁ@&?ﬁltréﬁ Fed QnlLEFitBIGe %Waﬁf%ﬁﬁﬁﬂ&tﬁﬁrof alieehipentts. For

conponent S 2/ OSGL137 PCT/ N 111029 Test i ng devi ce as
cl ai med i ntiaspurpbse dnesléotroaipoiomypagieni prefer p@semséhrfwéb thenPHORSISINEHEEPS €3t i ng

device is al ovi ded w t h_vi sual ectl.on g the
posi tion oPnczg)c‘gT‘Fﬁ(?ﬁ@H@ftF’bPerfm%?f tb? Fézle%stlrh/séel% o %egrgfpl[&omﬁ%%d 2{rjnea
Testing deyiemcasway 8biRfe té@tlﬁﬁ'}ieﬁ tﬁé’@ec&x@hﬁﬁ%kﬂ}@n@ﬂlﬁs ﬁ&«fel@b@rMQ@'eaed in
that the testing device is also provided with visual inspection neans for
moni t or i ng by hlee prsdicningrnif byamgens afipsedengngeians)-rel ative to the testing
head. |0 9. Testing device as claimed in any of the foregoing clains,
charabterized in that the testi ng device is provided with drive neans for

di spl aci ng Thhenduasd dceedidpoUhé tnseatish fbleesit p@slb&gdtffﬁgnﬁrfo\nﬂmng}bfchny\oé means
are regul ated by at | east one central control unit. Assenb(i%/ of, at

| east one thssprpeggsiaevicpeakt® @ Ifef B(Ye'ﬂeqtlf?n&rﬁ?“ﬁ?on‘ﬁlﬁefof E?F%‘b%fon]be lopdsdANA®E ang
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Assenbl y ad cIarme aracteri ze |nt at the rranlpulator is
respectively offloading of the positioning unit does not therefore restrict the cycle time

20 of a test measurement to be carried out.

The present invention will be further elucidated with reference to the non-limitative

embodiments shown in the following figures. Herein:

figure 1 shows a top view of an assembly of a testing device according to the invention
25 and a robot, and

figure 2 shows a perspective view of an alternative embodiment of an assembly

according to the invention.

Figure 1 shows in top view a testing device 1 and a robot 2 co-acting therewith.
30 Components 4 for testing are supplied by means of a feed track 3. The supplied

components 4 are then gripped by a gripper head 5 of robot 2 and displaced thereby to



formed by a robot. 20 12. Assenbly as clained in claim110 or 11,
characterized in that the assenbly also conprises at | east one ot her
processi Ngo uzdt0f70r el ect.roni c conponents. 13. Assenbly a8CENLOXBMP2? N any
of the clainms 10-12, characterized in that the testing device is encl osed
by a tenperature-insulating housing. 25g14. Method for testing electronic
conponents, corrpri sing the steps of: A) feeding an el ectroni c conponent for

testing to efwc% ﬂe&fogé Rla)éhl%fthagﬁf ihit&@ihgqieueéﬁsthe B ‘lﬂbﬁéﬂt@@ I Gedhg |

p05|t|on|ng u prov an electronfc conponent 0 conmon pressing
means, 30 @hdiin@ﬁﬁlgclbmehémed)@sa héatmigmdpteifi t provi ded with an el ectronic
conponent with the common pressing neans such that the el ectronic conponent
-makes contact with a testi ng head, and WO (12/11Q037 -9 D) performng a

test neasuy %ﬁﬁgtdev at ) %%ﬁ{ehjlv{ngo wjosposm?xﬂ 188 794 AR EahBotd B IBhded by

characteriz ter performng of the 5'test measurenent as
.accor di ng gopper beaksiRupos? epll Mad théposti@dng onit ¢,5ceipbreeptysEedr ri ed a

di stance away . fromthe testing head s.of .the es nmeans
during a s%é%ﬁ%?mbiéd%g@i" dé’f‘ %R@@&Wﬁb{hﬁaal%ﬁa °& 62? Pégt %nﬁggi m 15,
characteri ged 3 toftenetrﬁ;' B6tbion £2. %gﬁﬁeﬂi@l@tun;l@gp@sawﬁmwa espathdipe
processing ste D) once aga| n after performng of the processing

step E). 1fhe ldmteb (stdtteals a(pcmtrmchbom ol thismadbvestica pressing maganardntethejuppehat
after belng arrie fro thetest ead. the electronic
conponent &g P%él‘?g?”g‘&gl 1By st nﬁ%“‘i@‘a%%%‘}r?% i Bg a"g} r‘r%%ﬁ%la%efab%r ocessi ng
step b)) . 18 é(ﬁ%;&lﬂé’rl}aéftﬁleﬁ!a'f'i%‘élfmx@élﬁéh@riatfah@olgbqormuﬂ{éd aoveol Elaﬁirﬁf:d: zed in
that durin B orm™ng of "any of the processing steps A) to

)
posi ti oni ng3 isndisplawst vpmaod vt thecarpaenit bersel Hg tahlepscarged il éwffweph an

el ectronic_co ent for.testin Met ho | Ny A%pQf the
claims 14- faice n@ﬁod?%?céwl?eadmfe?f“ﬁﬂ%ﬁ ﬁ%‘?%ode%hl?qve 4 %‘g&% g%;’/ %ﬁ& t*’ng
processi Ngph&RSméNt Ha®b&h perfotfit€dheteset rc@mpsnermnimma bysdigfiddigatied from
a positioning unit not involved in these processing s

. A5. AA&. A{ selvaningblel 9 infagpositiepat a mz\pg]ceé@@}(upper surface 13. Apfollowmg

15 component 4" can now be carried by table 10 to a position above the upper surface 13
so as to be tested, while table 9 can simultaneously be offloaded and re-loaded with a
new component 4 for testing. The tested components 4"’ are displaced by robot 2 to a

discharge track 14.

20 Figure 2 shows a perspective view of an assembly of a robot arm 15 with a gripper head
16, feed and outfeed stations 17,18, a testing device 19 and diverse peripheral devices
20,21, The robot arm displaces components for testing from the feed station 17, which
is supplied by means of transport track 22, optionally via one or more stations with
peripheral devices 20,21, to the testing device 19 where the process takes place as

25 specified with reference to figure 1. Shown clearly are the tables 23,24 displaceable in a

plane and the schematically shown testing head 25.



ML #y
"), | El wnhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]
ca] ca] capaadrepex] ca] ca] cal ca] ca] ca] cal 82Zm o " PCT/NL02/60029
# ##SYSY vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] cal] ca]calra! WIB&R& "\'t' " ((h))**" *+*; **
++, . R U .//00%A1=2@| w mhc”"XU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cg] ca] epdilzal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @K2Q2_222456077799
o Lkibir:g
<]<S : L>Ji3/d> 577@@\/\[ mhc” YU ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca a] cal.ca ca ca] ca ca! @aoohqAAB] Bk BBBJ CCADDDD
@EEEF+GyGEGGGthb'/gq gé z‘a?]lic W}‘H&}’E&Eﬂ PEEY€au] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]g@ e heal ¢&d ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! HFI I 1 JVJJzK} KKkLm
L DDD@EEEEF H%HH{ vakf " [ V] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cm]eaan] foa puagiog Hreaddnmnents def testingaiptoadontir it djectadtoreSTRARY 7;
10%Z& () - yl /Z &%' S& O%)b&' ()-& s&I0AU]& ()-&
0s&10%& ()¢ ' ()-&Z] cpodE! 10%Z& () -! 10%Zb& ()-9s! 10%Z& () - K410
W& () - 10%%‘%143)113%{%@1‘% th® KobEHkeh@ R Ye68in g 1mt& ¥dntdAWEH the testing head
110928 ()-@10%& () -&10%Z& () -"@109%Z& ()-L # y bCF9! 10‘%55&
! &10%3& () eBNO9RGE! le(a)st HOIeREY(Ng ul GAvgy arrGReged forgcign ywth the
, | A ?bC$L0%E () 109%=& ()- !'"$10% /& ()- ,!'10%=% ()-4
M 1006 )¢ %’3)&‘ fing e
| EaBb@4 @ 0%6&' () - 1t 110%Gz& ()-'Y. $109BB& ()-+s! 10%:& ()-f) @ 109 () -
S&10%6& () bCl 910%Z& ()-y OW&'é) s910%Z&' () - 10G 10G
2. Testing dev1ce as claimed in claim 1, characterized in that the positioning
devices are adapted to position the electronic components in a plane and that the testing
device is also provided with common pressing means for bringing the electronic
components into contact with the testing head.
15
3. - Testing device as claimed in claim 2, characterized in that the pressing means

are displaceable perpendicularly of the positioning planc.

4. Testing device as claimed in claim 2 or 3, characterized in that the testing
20 device is provided with blowing means for generating an overpressure between the
positioning units and the pressing means for gas bearing of the positioning units relative

to a carrying surface of the pressing means.

5. Testing device as claimed in any of the claims 2-4, characterized in that the

25 testing device also comprises at least one guide surface which can connect onto a
carrying surface of the pressing means for transporting the individual positioning units
to the carrying surface of the pressing means and transporting them away from the

carrying surface of the pressing means.

30 - 6. Testing device as claimed in any of the claims 2-5, characterized in that the
positioning units are connectable to feed and discharge means for electronic

components.
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positioning means relative to the testing head.
10 0. Testing device as claimed in any of the foregoing claims, characterized in that
+ the testing device is provided with drive means for displacing the positioning units and

the pressing means, which drive means are regulated by at least one central control unit.

10. Assembly of at least one testing device as claimed in any of the foregoing claims

15 and a manipulator for feed and discharge of electronic components.
11.  Assembly as claimed in claim 10, characterized in that the manipulator is
formed by a robot.

20 12.  Assembly as claimed in claim 10 or 11, characterized in that the assembly also

comprises at least one other processing unit for electronic components.

13. Assembly as claimed in any of the claims 10-12, characterized in that the

testing device is enclosed by a temperature-insulating housing.

25
14.  Method for testing electronic components, comprising the steps of:
A) feeding an electronic component for testing to one of a plurality of positioning units,
B) displacing the positioning unit provided with an electronic component to common
pressing means,

30 C) displacing the positioning unit provided with an electronic component with the

common pressing means such that the electronic component makes contact with a

testing head, and
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processing step E).

17. Method as claimed in claim 15 or 16, characterized in that after being carried a
distance away from the testing head, the electronic component is discharged by the

15 positioning unit by means of processing step E).

18. Method as claimed in any of the claims 14-17, characterized in that during
performing of any of the processing steps A) to E) a positioning unit not involved in

these processing steps is loaded with an electronic component for testing.

19.  Method as claimed in any of the claims 14-18, characterized in that during
performing of any of the processing steps A) to E) a tested electronic component is

offloaded from a positioning unit not involved in these processing steps.



