15 JUL 2005 1 Device and nmethod for testing el ectronic conponents The
invention relates to a device for testing el ectronic conpone ts accordi ng
the preanble of claim1. The invention also relates to a net qJU@;ZUﬂS
testing electronic conponents. In the testing of electronic conponents
according to the prior art, use is generally nade of a testing head
provided with a | arge nunber of electrically conducting contacts. The test
contacts are connected to an electronig testing nechanism In order to
performa test measurenment a conponent for testing is gripped by a
mani pul ator and then positioned. The positioning is also referred to as

i ndexi ng. Because of the |arge nunber of electrically conducting test

cont act s Pgvige and meshegbfof teatingtelectronigayempsineptsyery conpact |y arranged

cont act p0|nts on the component(s) for testing, positioning nust take place
very pre has (have) been
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~wi-t-h-t he of @aith cThe iobrstioh plsb helatesrani pethad @ festipelectahicanmpbtenact ual  testing

is perforned. A robot hand for measuring the electrical characteristics of
sem conductors on a test socket is disclosed in JP 01 097585. The
mani pul atrettie tasking ofreldeiionit corgpanaets sesrrdiog thibe prigr artsusegs genedallt vadelof awo hands
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is does not enab etootlmse Ctlgn capamtyo a genera
expensi vare@apeaRy towe&lfcvpm%teﬁmgu rmréﬁ%wme'qlﬂr perfoppiadess meﬁSléﬁ@eg@ of one

mllion Ebtﬁﬁlﬁweﬁﬁ@rt@@ttngl@g@@b by aManlpBRr aRNtheRFBARIHEBNT Of the present
invention has for it to increase the avail abl e capaC|ty of a

testing haxRPsiioping &5‘?% f&P QRERINITHIG Beepyse of thedprge AEMbeIET advant ages of
the pri electdedily cdridudtind test20Mtacts bad {he laag@ Qilied'iﬁﬂr(‘{ﬁ gméréuya/efyl dofiipadBRfthged t he
pr esent ent| re is el ectronic
Corr'ponenfl;(m{El Bomg onQﬁe comé)onggtf\ﬁ%?e‘?g% po tl]d-' r}%ﬁ%‘*é llaﬁgl ngi ng t he
conponenysy precnsely Once the component(s) has (have) been positioned sufflmently

accurately, the component(s) is (are) brought into contact with the test contacts by the

manipulator, where after the actual testing is performed.

A robot hand for measuring the electrical characteristics of semiconductors on a test socket
is disclosed in JP 01 097585. The manipulated arm for handling the semiconductors is
provided with two hands placed parallel with each other. The drawback of this robot hand is
that is does not enable to optimise the production capacity of a generally expensive testing

head with peripheral equipment (prices in excess of one million Euros are not unusual).

At least one embodiment of the present invention has for its object to increase the available
capacity of a testing head with peripheral equipment while retaining the advantages of the
prior art. '



for testing into contact with the testing head with at [east two | ocations
for holding electronic conponents , wherein the neans for bringi B
conmponents for testing into contact with the testing head cdmbr gg.d ﬁJ

| east two separately driven positioning units which are adapted to handle
t he conponents relative to the comon testing head, characterised in that
the testing device is also provided with conmon pressing neans for
bringing the electronic conponents positioned with the separately driven
positioning units into contact with the testing head. In accordance with a
second aspect of the present inventiongthere is provided a nethod for
testing electronic conponents , conprising the steps of; A feeding an

el ectronic conponent for testing to one of a plurality of positioning

units, rat el aci ng an i ndi.vi dyal ositi yni vi ded
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capacity of the testing head wi th peri pheral equi pnent can be better
utilized, than in t rior, art urt her es are, |ne
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positioning unit provided with an electronic component to common pressing means, C)
separately displacing the individual positioning unit provided with an electronic component
with the common pressing means such that the electronic component makes contact with a

testing head, and D) performing a test measurement.

in one embodiment the separate positioning devices are preferably adapted to position the
electronic components in.a plane . By means of the device according to one embodiment it is
possible to load respectively offload one of a plurality of positioning units while another
positioning unit which is loaded with a component for testing can be utilized at that moment to
perform a test measurement. Loading and offloading of the positioning units thus no longer need

form part of the critical path of processing which defines the



costs of the nmultiple positioning units. The placing into contact with the
testing heads often has to involve considerable pressure Ggenqlﬂgtﬁnﬂ?re
than 1000 N) whi ch can be produced by pressing nmeans which' Pak

relatively heavy formand only need to take a single form Since the two
required functions of "positioning" and "bringing into contact with the
testing head" require considerably different specifications of the drive
means, it is possible by dividing this function anong different conponents
of the device to optim ze the individual conponents in accordance with the
performance to be produced. This inprov&s the quality, limts the tine
required for the purpose and reduces the costs of the individual functions.
The device is particularly intended for testing of electronic conponents,
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di spl aced wi,th h@ﬁ glurality_of conponents. The device can however also be
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pl ane thus lies sonme distance from the testing head so that no
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positioning units relative to the pressing neans; because of the required
rel at i vacagrdgpica véthbthe i preyfoemaranet foche arodiicednToiis be@mverythesqualityafignits dise time

desi r ab] e..%AB di spensi ng_with nechani cal hearing neans such rollers,
bearin grsquﬁ %f?{efhpi%pqsr?eand reduces qﬁe cogts & the nglwdug] fsuncHons. af%e evice I8
particularly intended for testing of electronic components, a plurality of which are mounted on a
carrier and wherein the carrier is displaced with the plurality of components. The device can

however also be used for individual manipulation and testing of componenis.

In order to limit the costs thereof, the positioning means are preferably provided with only a
limited number of degrees of freedom of movement. In an advantageous embodiment variant
the positioning units are displaceable with three degrees of freedom in a plane (linear X and Y
direction and angular displacement 5). The pressing means are then preferably displaceable
perpendicularly of this positioning plane. The positioning plane thus lies some distance from
the testing head so that no disadvantageous interference in the separate functions can occur.

All this can be realized structurally with limited effort.



construction can renmain sinple and relatively light. In addition, such a
gas bearing prevents an electronic conponent from deform ngjvﬁaemg&t ?ﬂgges
.into contact with the 10 testing head (B3n particul ar bendi ng'o‘f e
conponent for testing is prevented), since the conponent can be supported
~over its entire surface. Wien the testing device also conprises at |east
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positioning units to and fromthe pressing neans is further sinplified.
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vi sual 25 inspection neans noni tor i e position o ‘conponent for
i nspect i ngpregkuts v eletvomc cpoponcnofromglefrtingnilénit coaleainty eortacttwith thest i ng
head. e visual inspection . can. be_directed the position of. th
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the cycl e tomprisesd0leastionr gaidgissuizde Whidpemt ¢opnedtivata esahtingsurtase ofbni t or i ng

can be enployed to control the evice, in rt.icular, to control the
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rel evant, since the positioning of a positioning unit and/or of a conponent

can beldr egiessrgthegesp deatisnlscepent girtheinesitianing vmils ta and fromethe pessaingage of
posi tioning,.a, & ?u@#g?inﬁgﬁgpﬂﬁéthéroﬁ\r%%ﬁtgf]s'%%&?uc"f’ioﬁ?J'Bgﬂﬁgt per

production run Ts evice can
positioning units are permanently supported, which makes it possible for the posttioning

units to take an even lighter form, as they do not have to be self-supporting.

20  For automated feed and discharge of components the positioning units are preferably
connectable to feed and c_lischafge means for electronic components. An example hereof

is a robot arm or other type of conveyor.

111 yet another embodiment variant the testing device is also provided with visual

25  inspection means for monitoring the position of a component for inspecting relative to a
positioning unit and/or relative to the testing head. The visual inspection can be directed
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.

30 After a visual inspection the result of the moﬁitoring can be employed to control the
device, in particular to control the positioning units. Since a renewed visual inspection
can be carried out during each cycle, the reproducible accuracy of the device is less
relevant, sinée the positioning of a positioning unit and/or of a component can be

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



i ndependently of tenperature; expansion differences resulting from
tenperature change can be conpensated by control of the devh;e;&@igb SS
.subject to a visual inspection per production cycle. In addit ion - Q

i nspection for positioning, the visual inspection 5 nmeans can al so be used
.for a visual product inspection. The test options of the testing device
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testing device according to the invention is preferably provided with
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| east one ehRE 2R BEEARIHRPindRakedf Or el ectroni c conponents. Exanpl es of
—ot-her-processi ng devi ces are a heating-nodule-for - preheating conmponents-
for testing, another testing device, a |aser-Ilabelling device for

| abel ling t cOo nents. and so opn. Wuen the testi.ng device, .or. a part
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When thﬁ testing device is applied in an environnment with a non-constant
u

t enper aPur Preseinggngaas.rwhich drivemaansane wgeloted bymt prastaingeeniral contrdl units ual
i nspection neans for an active regulation during positioning of conponents
for testing. 25 In addition, the invention provides a nethod for testing

el ectroni c T@eripantoh also paoddedial gssehdiydld leadl $iR eRRLIdRIIE RYdQEribdE t est
measur enent ,as according to  processing step D), the electronic conponent
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| preheating components for testing, another testing device, a laser-labelling device for
labelling tested components and so on. When the testing device, or a part thereof, is
enclosed by a temperature-insulating housing, preheated (or cooled) components can be
20  tested at a more or less constant temperature. When the testing device is applied in an
environment with a non-constant temperature it is particularly advantageous to provide
it with visual inspection means for an active regulation during positioning of

components for testing.

25  Inaddition, the invention provides a method for testing electronic components
according claim 14. 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 of the common pressing means during a subsequent processing step E).
By means of this method the advantages can be obtained as already described with

30  reference to the device according to the present invention.

For a large number of (usually dssembled) components it is not sufficient to place the
electronic component(s) into contact with the testing head only once. Product carriers

often contain for instance a plurality of semiconductors (chips) containing many contact



el ectronic conponent(s) into contact with the testing head only once.

Product carriers often contain for instance a plurality of r?is)gnngﬂ%c%m@rs
» (chi ps) containing many contact 15 JUL 2005 5 points. The t~co ex”

testing heads have "only" 1064 contact pins, and a carrier (leadfranme, BGA
;and the like) with a plurality of sem conductors nust nornmally be placed

i n repeat eodmntEetmeut thmphe téstifg hawls heashdndy f%ﬂ'coﬁiﬁ&tﬁiﬁ? aff a Bdrtier
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15 The present invention will be further elucidated with reference to the
non-limtative enbodinments shown in the following figures. Herein: figure

1 shows a (TGP nwiteod AkoRin@HIBRT MR lﬁaﬁe@%ﬂdagbfé%hﬁ? p&ESALiAE BPadyust he
invention and a robot, and figure 2 shows a perspective view of "an

al t er ndfi vEcchBeRssiREstePH ) re) dgrgarpitopronRGompenerdifonfestmgtitbe laadedhanddor.

Figure 1 s ' | festing devi .and a robot co-act.i ng

t her ewi t h. B%ﬁ%@ﬁ%@ﬁg&ﬁ?‘gg?ﬁl?@gé 'R ngflgvélgrﬁimal@ase%o%%%sztsﬁs. &0?%8%1 track
3. The suppdspedtivebostiionding 81 thepositibMiap uditidpaesbt erefo eRREthE 8pde Brm@f robot
2 and di spl FCEd thereby to 25 testing device 1. Before placing thereof in
testing de@tg&stimepsyeciagniohesraedontor testing can optional ly be preheated
on a heating plate 6.

15 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
and a robot, and
figure 2 shows a perspective view of an alternative embodiment of an assembly

20 according to the invention.

Figure 1 shows in top view a testing device 1 and a robot 2 co-acting therewith.

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
25 -testing device 1. Before placing thereof in testing device 1, the components 4 for testing

can optionally be preheated on a heating plate 6.

Testing device 1 is provided with two positioning units 7,8 which can both be loaded by
gripper head 5. Robot 2 will load the positioning unit 7,8 which is empty. Each

30 positioning unit 7,8 is provided with a table 9,10 which is displaceable in the plane of
view by means of electric motors 11,12. Positioning units 7,8 are moved separately in
the loaded state to a position above in this case vertical pressing means, only the upper
surface 13 of which is visible in this figure. The upper surface 13 is displaceable

perpendicularly of the plane of view such that a table 9,10 situated above upper surface



Testing device 1 is provided with two positioning units 7,8 which can both
be | oaded by gripper head 5. Robot 2 will load the positionidg Mdit?#03
~which is enpty. Each 30 positioning units 7,8 is provided with a table 9,10
which is displaceable in the plane of view by neans of electric notors
-.11,12. Positioning. units 7,8 are noved separately in the |oaded state to

a posi ti on lahodieplaced ipvird age iNEESthoentd Baisd AYHIRAIS is QR%ed WHE sHPBRAt
surface 13 of which is visible in this figure. The upper surface 13 is
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Situated a r 13 i s..displaced.upward, until
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si nmul t aneobswyoponfit Udariesiirgndhe stedadagomiitihd'l aredivplacuidnnebot 2o or
testing. The testﬁd c&p‘ponents 4"' are displaced by robot 2 to a discharge
track 14. Hcﬁré‘b %“2 shows a perspective view of an assenbly of a robot
arm15 with a gripper head 16, feed and outfeed stations 17,18, a testing
device 19 and diverse peripheral devices 20,21. The robot arm displ aces
conmponkht s Fiagre 2 skawswypersnsaiivaec ved dn essenibdnofi ¥ robahineh 15 wsthsupipipeebeady

f ot i [ . i t.ati ith
por | pher al  Gachald SEREE safons Bli FRisify teof 1€ a5 RES oStierilatie  akes
-place as 130,2peHierobet adntdispleket@npenent ot Uity FomINOMIGIEBRI1Y, #hRht he

t abl es 23, 24 displ aceable in a plane and the schematically shown testing
head 25. 15 sypplicdippseans offranspgrt track 22, optionally via one or more stations with

peripheral devices 20,21, to the testing device 19 where the process takes place as
15 specified with reference to figure 1. Shown clearly are the tables 23,24 displaceable in a

plane and the schematically shown testing head 25.



1. Device for testing electronic conponents , conprising: - a testing head
, and nmeans for bringing the conponents for testing into contact with the
testing head with at | east two |locations for holding el ectrpmc nts
, Wherein the means for -bringing the conponents for testing?gkfggggﬂﬂzit
with the testing head conprise at |east two separately driven positioning
units which are adapted to handle the conponents relative to the common
testing head characterised in that th& testing device is also provided with
comon pressing neans for bringing the electronic conponents positioned
with the separately driven positioning units into contact with the testing
head. ®laimssting device as claimed in claim 1, characterized in that the
positioning units are adapted to position the electronic conponents in a
pl ane 3. Peyice {fgr igslincdedonisl compsents , 6bmpnsiny: characterized in that the

pressi ng HR&dIRIg Hesd gipspl aceabl e perpendicularly of the positioning plane.
4. Testing device a5 clained in claim2 or 3, characterized in that the
-t-esti-ng - dEwRBRfdr dripgiey theeomponents | fonieatipgivtorsontast wiilether at i-ng -an SR

OVET DI R3S RokP WREH b iWB ARl Ao Bl b kA LBfBr&RS! Ng means for gas

bearing of the positioning units re to a cafrying surface of the
pressi Wheran e meanstigsbringinodbe icompagerds domtestingrintarppniett wittetheltesting head,

char actgmbacthatiidhst B se tapﬁei%Sﬁ\trérﬁ%sqmﬁinggmg%?fﬂgg%’F@g%&%ﬁéd & hdriSthe ONe gui de

surface i ch can connect onto a carryi e pressing neans for
t r ans peemPeReNishielativelfov irgurammersiesiirgheas units to the carrying surface of

the pressing nmeans and transporting themaway fromthe carrying surface of
t he pr eBanagtprisedir that hejteglingiEyie igalbo pravidedivgthawommen pressihaimeads far any of

the cl B‘Iiir[@nnghé ’ele%ﬂgﬁi@%r%%%e%% E)gsit%on}%Ei v&itrl)\Eihg ggp;érétggid?@en positioning units into

contact with the testing head.

2. Testing device as claimed in claim 1, characterized in that the
positioning units are adapted to position the electronic components in

a plane

3. Testing device as claimed in claim 2, characterized in that the pressing means are

displaceable perpendicularly of the positioning plane.

4, Testing device as claimed in claim 2 or 3, characterized in that the
testing 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 {o a carrying surface of the pressing means.

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

the 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.



units are connectable to feed and di scharge neans for el ectronic conponents
. 7. Testing device as clained in any of the foregoing clains,
characterized in that the testing device is also providedﬁw@gﬁUszg 5 :
i nspection nmeans for nonitoring the position of a conponent for 1 @ cting
relative to a positioning unit . 8. Testing device as clainmed in any of the
foregoing clains, characterized in that the testing device is also

provi ded with visual inspection nmeans for nonitoring the position of a
positioning wunit relative to the testing head . 9. Testing device as
clainmed in any of the foregoing claing, characterized in that the testing
device is provided with drive neans for displacing the positioning units
and the pressing neans, which drive neans are regul ated by at |east one
centr co 1.5 . : | £as . i (o=

clai e i n gy o Wep s anCERTHR o 02 ofie £2~nbReliE WTWRLRL S8 Biing

di schar ge of wiitecdre conreectaitpfesd sndldischasgembhys & etdotroniedomposdras m 10,

as claimed in claim10 or 11, characterized in that the assenbly al so

conpri ges afedif@abvied @sQidiREd I D83 HdT8redBink cdfiths &rradtentdd mMARRERENt s 13.
Assenbly as clarnmed in any of thé clains 10-12, characterized in that the

t est i nipstey fedcs & asrpiovidad with yisualipwestian meansior aoniteyingdbe pegitioniofa Met hod
for test] t. i nen conpri.sing the steps of. 15 JUL 2005 9
A) feeg‘it)rlnng‘gnae(r?flt g%é’é%rrégﬁ?@%érgﬁ%gonéﬁ?s'?oﬂn?ﬂtt‘i ng to one of a plurality of

positioning units , B) separately displacing an individual positioning unit
provided with an el ectronic conponent to common pressing nmeans, C
separ abel yTeRliES HQ¥EH @starimpd i Aydi dhe igtpgoinosiaimg. eharactgrized ndbatihetesding
el ectr QoG ok R i . t .
ol et rgén\%lcge é%ﬁp%@@ﬁ@%%g@é S\nshgﬁné‘p%@ﬁa'l mBAESRE RGNS 6L id @ a $d¥ioning

unit relative to the testing head .

9.  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 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 .

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.

14.  Method for testing electronic componenis , comprising the steps of:



contact with a testing head , and D) perform ng a test measurenment. 15.

Met hod as clainmed in claim 14, characterized in that after perform ng of
the test neasurenent as according to processing step D), Qg pugaggﬁs
conponent is carried a distance away fromthe testing head } f the
common pressing neans during a subsequent processing step E). 16. Method
as clainmed in claim 15, characterized in that the el ectronic conponent
passes through the processing steps C) 9and D) once again after performng
of the processing step E). 17. Method as clainmed in claim?15 or 16,
characterized in that after being carried a distance away fromthe testing
head , t h&) ekdingreomletooicpompobent sforliestiitptogee dby piurelitposi ti oni ng unit by
means of gcesm%g step E). 18. Method as clained in any of the clains
14-17, c t'in that during perfornming of any of the processi ng
steps A) EPséC:f)ara"’fQIyQﬁéﬁﬁcw@Oaﬁi iR Dosibhing Qhit m&w&&m% dlelbdiRm%; Processing

steps is |lo d with an el ectronic conponent for testing. 19. Method as

~¢l-ai-med- |¢onem:5neat la emmiwbaprassing mEBNschar act eri zed- i n-that -during-

perform Ssi n ste el ectronic

conponent |5'58p8?$‘¥]3§5’85‘0¥1981530§ W SB'8E’?‘9%H| Oav'ﬁ%‘fwt%gt elgﬁﬁl%q 'Ced in these

processi ngn{ioRBAt with the common pressing means such that the electronic component makes
contact with a testing head , and

D) performing a test measurement.

15.  Method as claimed in claim 14, characterized in that 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 of the common pressing means during a

subsequent processing step E).

16. Method as claimed in claim 15, characterized in that the electronic component
passes through the processing steps C) and D) once again after performing of the

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 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) an other 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 an other positioning unit not involved in these processing steps.



