Met hod and device for cleaning el ectronic conponents processed with a | aser
beam The present invention relates to a nethod for processing with a | aser
beam and wbeasiosgs7@l ect roni ¢ conponents, wherein at | eagstTongoss@soizgsundary
surface is fornmed on an el ectronic conponent with the | aser beam The
invention also relates to a device for processing and cl eaning el ectronic
conponents as according to the preanble of claim 15. In the production of
sem conductMethed awdideviceifer ¢leaning plactrppic cempenegts prodebsed with adasstibeans t o be

j oi ned together in a conbined assenbly of sem conductor products (which is
also referred to for instance as a |l ead frame or a board). After conpletion
of the greathsPresent invertionfelatey tg@method forprespssing athadest hrae asdeleaningduct or

product s argeckORAEeHrerdts, WHeRAGR 1Rt BRI nei¥boBndIRCAHANI e LM dni N Oper ati on.
Use is also nmade for this ‘gur pose of |aser cutting technique. A significant

dr awback® ofelecHeniggemropeny withdherlagbeamn fheipreptprpiwgeiass irfedevicnr separ at ed

conponent s fIgdesNir 0 Bleaiih nid SorfponfiddstacVrdihd @ them@Imulddiclad. This can
be expl ai ned by, anong ot her reasons, evaporation of material (for instance

netal s, hydrocarbons which may or may not be fully conbusted and which cone
from glue, epoxy and so forth) and the subsequent deposition of this
material on the eJectraqnic co one%s. . The g%)ositi on consists of for
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particular sjligcon aoxides. The contam nati of the senj conductor products
processed Wf He‘gt°{}%r§8§tm’ﬁﬁésrﬁ1?%d%é‘f€tqré Paéia)r %ﬁé’rog’ipg‘f‘%‘h? & EBHE PRdsi ti on of
the new y noFdie ppedubslarseps the badbifed SinReRIUCRLHRIT & depaatds Bahlexchhave a | ess
smooth surface, as a.result of which cont ion wll ar}i cularly

accurul at e JHFT PHABIAHIRIPE PIHLng PPGTRon; gdza %a donhis ppposeoflaside by | aser
beanms. |n tdueing &Rheifud AshifRepdrabhciof ReRBIIGUEser Sutfild@eddhRE&IShag Of
Sem conguct o O o b Ot AMLNALL QN L SR SRR! L8R LS S). ThRagcept abl e.
be explained by, among other reasons, evaporation of material (for instance metals,
hydrocarbons which may or may not be fully combusted and which come from glue,
epoxy and so forth) and the subsequent deposition of this material on the electronic
components. The deposition consists of for instance the polymer and the filling material
20 of the plastic from which the encapsulation is manufactured, such as inorganic oxides
and more in particular silicon oxides. The contamination of the semiconductor products
processed with a laser beam is particularly persistent at the position of the newly made
boundary surfaces, since these surfaces usually have a less smooth surface, as a result of
which contamination will particularly accumulate in lower portions of the these
25 boundary surfaces made by laser beams. In the use of laser separation technique in the
processing of semiconductor products such contamination is undesirable or

unacceptable,

The invention has for its object to provide a solution with which the contamination of
30 the electronic components processed with a laser can be combatted, particularly at the
position where new boundary surfaces are created as a result of processing the

electronic components with a laser beam.



The invention has for its object to provide a solution with which the
contam nation of the el ectronic conponents processed with a | aser can be
conbat t edwopastasesrhar |y at the position where new boundacyanrofcasess ar e
created as a result of processing thejelectronic conmponents with a | aser
beam The invention provides for this purpose a nethod as according to claim
1. At least_two electrqnic conponents are preferably separated from each
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the same method and in the same device. The cleaning of individual electronic
components therefore also falls within the scope of protection being sought.

20 A
It is desirable here to place the electronic components for cleaning in a liquid, which
can be realized in simple manner by placing the electronic components wholly or
partially, subject to the conditions, in a liquid bath. An electronic component can thus
be fully cleaned externally during processing step B), although it is also possible,

25  depending on the desired cleaning, to envisage cleaning only a part of the external
surface, This may be desirable for instance in the case ultrasonic cleaning of an
electronic component has adverse consequences for a part of the surface of an electronic

component that is fully cleaned externally.

30  The electronic components are preferably cleaned at a frequency higher than 18 kHz,
preferably higher than 20 kHz. In order to optimize the cleaning process it is possible to
vary a number of process parameters such as the frequency; this normally lies between

20 and 150 kHz, more particularly between 20 and 50 kHz. Other process parameters



be fully cleaned externally during processing step B), although it is also
possi bl e, depending on the desired cleaning, to envisage cleaning only a
part of twe 2eotmseeval surface. This may be desirabl e for pcosti2om®s0138t he
case ultrasonic cleaning of an el ectrgnic conmponent has adverse
consequences for a part of the surface of an electronic conponent that is
fully cleaned externally. The electronic conponents are preferably cl eaned
at a frequelcifmReTaNE, ing,campesitionof the clepningliuid, pregmmes ofizania thediqwidz. * | n or der
t o opti m zent Befoeth SRAiFREhcPlcRERESwillbeinfadD 8BS BEBWL O Vary a nunber of process
paranmeters such as the frequency; this normally |lies between 20 and 150
kHz, nore particularly between 20 and 50 kHz. Ot her process paranetersare
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cl eaned can.al,so

e made, greater duri cl eani ng accor.di t 0 processing
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measur e orlmél%‘rwalhe FHgeIAg °§?“e"3’ﬁ‘ia§g‘°r° SURCE Rk q‘f HEEPRYf the 1iquid
i n whi ch t herfadetforaganing/ttel sedmenyr clsantrgyrof e dleotdnid @niponent.t han 200C,
preferably to nore than

Another measure for enhancing the cleaning result relates to heating of the liquid in
which the ultrasonic cleaning is carried out to more than 20°C, preferably to more than

20  30°C. An increased temperature brings about an improved cleaning result. Only a
limited increase in temperature of the liguid to more than 20°C, or still better to more
than 30°C, can already result in a considerable improvement in the cleaning. Depending
on the conditions, it is also possible to opt for heating the liquid more such that it
reaches a temperature of more than 40°C, or even more than 50°C. It is also

25 advantageous if the liquid is degassed before it is used in the ultrasonic cleaning; an

improved cleaning action is thus obtained.

It is simplest to have the liquid in which the ultrasonic cleaning is performed consist
‘ substantially of water. One or more surfactants can advantageously be added to this
30  water, or to another starting liquid, in which the ultrasonic cleaning is performed. A
surfactant is understood to mean a surface-active agent such as for instance soap, water-
soluble alkanols such as for instance methanol, ethanol and isopropanol, water-soluble

ketones such as methyl ethyl ketone, dimethyl ketone, diethyl ketone, and/or glycols. It



300C. An increased tenperature brings about an inproved cleaning result.
Only alimted increase in tenperature of the liquid to nore than 200C, or
still betwenoim3pne than 300C, can already result in apcomdi2omroanise

i nprovenent in the cleaning. Depending on the conditions, it is also
possible to opt for heating the liquid nore such that it reaches a
tenperature of nore than 400C, or even nore than 500C. It is also

advant ageous 239 advprtagepyp fprfogreasing dhecawiptipp ¥ Hedigmd under ydich théy t he ul trasoni c
cl eani ng; afrisoRE ¥ AEheChIRS Piabilis a€dabsod prict td ME AR RI MaRling] t IS sinplest to
have the liquid in which the ultrasonic cleaning is per%orned consi st
substantially of water. One or nore surfactants can advantageously be added
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cleaning. A further nmeasure far enhancing the_result the ultrasonic
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cl eani ntp t akesnpdndakhecaiioé the Liguip B3kdnhlisehdreyd ih amralaiondiyier Agethatvkly, r ef r eshi ng
the liquid,, filtering.t liquid, r i ng .deposition d sp forth. After

t he ul '? ras olﬁllsédsg P%Sglﬁgﬁ%%ﬁ'eonﬂ’f &'ﬁﬁec?ﬁgtg%éﬁnﬂﬁw f%n?ﬂgnt%fuégg%ﬁﬁ‘ﬁn% nponent s
can be act iligaldyis reaoede This hay the adhstageahdoyotrorBristhe liqud edmoved, bt abdof t he

i quid, thitﬁ goen'ga%gnar.ecormgee?% 1li)ec:‘.puse the liquid is then discharged in
control | ed RRANEFARPY BEFREINE 3% ¢ i s al so possi ble to bl ow on or w pe
off the electronic conponents such that adhering liquid is renoved. This

has thebady rét Onlc}?abr.%ali_dgsem%eg%%gorrgrﬁoggs\éiﬁgg%ﬁt al so the

. p?‘eq,gnt Enr;llaltlﬁopl trthe; eant
cont ani nat i of Ipresent 1n the 1 F s | SN Pur t her nor e
provi des a deudbtiecdmponprtossassirdig @rethim[18.88) meuns of such a device the
advantageous cleaning possibilities can be obtained as already described above with
reference to the method according to the present invention. The ultrasonic cleaning
means preferably comprise a liquid bath and at least one vibration source connecting to
20  the liguid bath. An ultrasonic cleaning can now be generated in the liquid bath by the
vibration source. A more effective cleaning can be obtained when a plurality of
vibration sources are used. The manipulator and the liquid bath are also dimensioned
here such that the electronic components held by the manipulator can be placed partially
or fully in the liquid bath.
25
In yet another embodiment variant the manipulator is rotatable, whereby the electronic
components for cleaning are placed in the liquid bath by the manipulator such that
during cleaning the manipulator is located on the side of the electronic components

remote from the vibration source. The manipulator does not therefore form an obstacle

30  between the vibration source and the components for cleaning.

The manipulator can also take a multiple form such that during cleaning of the
electronic components an engaging part of the manipulator lies at a distance from the

cleaning means. The advantage here can be that, during performing of the ultrasonic



el ectroni c conponents as according to claim15. By means of such a device
t he advant ageous cl eaning possibilities can be obtained as already

descri bedvekovmseésh reference to the nmethod accordi ng troTmNI0@rIEEEst
invention. The ultrasonic cleaning negns preferably conprise a liquid bath
and at | east one vibration source connecting to the liquid bath. An

ul trasonic cleaning can now be generated in the |iquid bath by the

vi brati on <S&aRiEsof smeslestremiq comppreatseihe argegigs parhofises maplaterdyinhign a

plurality ofistatbdfreth HRNIGAYE BRsJLsiteBAcoulBe TRARAMALGE wad the liquid
bath are al so di nensi oned here such that the el ectronic conponents held by

the mani pulSEbssaueRLtBOf pleciionls cpmpetients faF Peacessine pyd/oraneliendy clgasied bath. I n yet
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side of the electronic conponents renote fromthe vibration source. The
mani pul at or,daes not ther%f(g‘%i%kform an obstacl e between the vibration
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mani pul ator_,l ying. at .a distance fromt‘g cl eanin ans can sinmul taneously
be | oaded &% gﬂ’aectt firpentsis b g Regs &At © @? E‘ﬁmg‘ﬂat@‘?“é‘g?}]’%ﬁ? E‘S‘?:ﬁ)tr?'ponent s for
processi ng distaibofrom thealactady comdpednes) thixadh e Feslf in@dse alsfuptidrCof@i@Tponent s can be
of fl oaded therefrqm . The.critic h at h. of the,processin fe per f or med
with the nanipu 1%c§i%e1;1mlgs ﬁ?@fg Pg??g’ et‘ﬁ%"ﬁ“%&?s‘f‘?ﬂ‘ rwlt?‘ﬂi’g“%@’/gée can be
provi ded wiehgpgigpbsitimsohemutugisiisagaci wigchdy adjesdbie. This bacisofpii@gsur e on t he
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ends 019B|t ut ﬁ?ug}r)as ¢ o?latd%g‘fscrg?eg NS 1&’1‘%%“’8??@%8? R%S% H‘%Ps“@ ’é’&é%f’r&’“}al arge nunbers
of very snwldanigprggdnent s usi ng such a mani pul ator can be realized
efficiently. The advantage of the
In order to heat the liquid bath the ultrasonic cleaning means are provided with heating
means. The liquid bath can likewise connect to dispensing means for supplying an
20  additive. See the description above of the method according to the present invention for
further elucidation. If the ultrasonic cleaning means are also provided with at least one
actuator for displacing the liquid in the liquid bath, a liquid flow or liquid turbulence
can be generated; once again in order to enhance the cleaning action. The cleaning
means can also be provided with cleaning means for cleaning the liquid in the liquid
25 bath.

Another advantageous embodiment variant of the device is provided with means for
removing adhering liquid from the electronic components cleaned by the ultrasonic
cleaning means. This is possible for instance with a suction means which suctions off
30  liquid adhering to a single side or to both sides of the electronic components. It is on the
other hand also possible to blow on the cleaned electronic components such that the

liquid adhering to the electronic components is removed therefrom.



tubul ar contact elenents is that a large part of the mani pul ator can thus
be held at a distance fromthe electronic conponents; this can result in

| ess di srwptzo@msed7at he ul trasonic cleaning. It is also posaithb@/sosprovi de
the manipulator with a plurality of eggaging positions, the nutual distance
of which is adjustable. This can also bring about, as already descri bed
above with reference to the present nethod, an |rrproved cleaning result. In
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This is possible . for instance vmthn%t%gct jon neans which suctions off
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conponeHt s. bathtsud:lﬁas(%hﬂsfpertgfﬂieprekbaﬂﬁvgl’hh&g aﬁmsshbl e tot bl ;)\r/]v onI t hte cl eaned
el ectronic pnen ch.th t t he i eri 0 e electronic
conponent s f?gélngg (59%8 rsé‘fy? BﬁgeTﬁterB? Y a}‘i‘?fé’ﬁ‘fqg‘éiﬂg tRithe Presents yr t her

el uci dat ed ioventidneenpaet 8 nafibel bieltadnit comgoatitye exenpl ary enbodi ments shown
in the following figures. Herein: figure 1 shows a schematic perspective
view of a device according to the present invention, figure 2A shows a
section t hriagugh! shokws gudededifohpracedsing Wilna Tasdr déaa 2 snicdibRGudnfly Gegdfet of the

present 15'». nvc%%fng& ¢lectronic components 3. Laser beam 2 is generated by a laser source 4 which

is also adapted to control laser beam 2. The combined electronic components 3 are
situated on a carrier 5 and are divided by laser beam 2. A manipulator 6 engages the
separated electronic components 7 after they have been divided. Manipulator 6 consists
of a double manipulator head 8 (see also figure 2B) which is suspended rotatably (arrow

20 Ry) in a manipulator frame 9 which is displaceable in three directions X,Y,Z. The
separated electronic components 7 are then immersed in a liquid bath 10. Liquid bath 10
is formed by a liquid container 11 on which a number of ultrasonic vibration sources 12
are arranged. Electronic components 7 are cleaned intensively as a result of the
immersion in liquid bath 10. The separated and cleaned electronic components 13 are

25  subsequently set down at a discharge location 14. Blow nozzles 15 blow away any

liquid possibly left behind on electronic components 13,

Figure 2A shows a liquid bath 20 into which contaminated electronic components 22
are carried with a manipulator 21 such that they are moved below a liquid level 23.

30  Manipulator 21 is provided with flexible seals 24, as a result of which an underpressure
exerted through channels 25 acts on the contaminated electronic components 22. A
vibration source 27 is arranged on the outer side of a liquid container 26, as a result of
which schematically shown ultrasonic waves 28 which provide for an effective cleaning

are created in liquid bath 20.



figure 2B shows a section through an alternative enbodi nent variant of a
liquid bath and a nmani pul ator such as formpart of the present invention,
figure 3 wbaws/mB2eecti on through a second alternative erpbwdNuressiosyiadsi ant of
a liquid bath such as fornms part of the present invention, and figures 4A
and 4B shows two stages at which a mani pul ator according to the present

I nventi on engages a nunber of electronic conponents. Figure 1 shows a
device 1 for processing with a | aser beam 2 and subsequently cl eani ng
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any liquid %§§;bly | eft behind on electronic conponents 13. Figure 2A

shows a |i Bath 20 into which contaninated el ectronic conmponents 22 are
carried with a mani pul ator 21 such that they are noved below a liquid |evel

23. Mani I 1is. ' dwth fl i bl I 24, It of
whi ch thﬂdﬁéﬁé?é‘gﬁﬁiﬂgﬁg¥@g§'?ﬁ$8ﬁb%m§§§hﬂgvgﬁg%§£e §¥§§ﬁ$ﬁggégntaﬁinated
el ectroni ¢ iowapan sl Bath 404s priokiked witina ﬂm:aﬁty&ff ﬁl’t’raéoaihca/ﬁtrrﬁfbgedmﬁa%ﬁuhe ﬁUt er
id f i, quid taj 26, J t. o i sche | ca shown
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provided with a heating element 43 with which the temperature of liquid 44 in liquid

container 42 can be regulated. The condition of liquid 44 can be monitored by means of
a sensor 45 likewise placed in liquid container 42. Sensor 45 (or multiple sensors) can
form part of a measuring and control system not shown in this figure, with which for
20  instance conditions such as the temperature, the degree of contamination and/or the
composition of liquid 44 can be monitored. A turbulence can be effected in the liquid 44
in liquid container 42 by means of a propeller 46 driven by a motor 47. Liquid bath 40
is further provided with a conduit system 48 through which liquid 44 can be pumped in
a direction P, by means of a pump 49, as a result of which liquid 44 passes through a
25  filter 50. The liquid 44 in liquid container 42 can hereby be set into motion and liquid
44 can be cleaned. Disposed above liquid container 42 is a dispensing unit 51 with
which an additive 52 can be added to liquid 44.

Figures 4A and 4B both show a part of a manipulator 60 with which a number of

30  separated electronic components 61 are engaged. In the position shown in figure 4A the
electronic components 61 lie in a single plane; this will be the situation during engaging
of electronic components 61. The manipulator consists of a plurality of segments 62,
each provided with a tubular engaging member 63. Figure 4B shows the situation in

which segments 63, which each form one engaging position, are moved horizontally



are created in liquid bath 20.Figure 2B shows a liquid bath 30, wherein
conponents corresponding with the [iquid bath 20 shown in figure 2A are
desi gnat estlowdinspetent i cal reference nunerals. A mani pul 2cemriod/oselses a
dual form such that while an undersi dg of mani pul ator 31 holds electronic
conponents 22 under the liquid | evel 23, electronic conponents 22 can be

| oaded onto_and/or offl oaded froma top side of nanipulator 31. Mani pul ator

3 1 is rot dPRAEIPEVeRtcR Paaararnvhesiby dhecontact sides R pfeleaironia componasi#dlsi on of a

hatch of el ety RRhd 26 RRENENhS1adr citiS s Bkt e iR andlcathhii C
conponents 22 can _be rapidly subjected to the ultrasonic cleaning. In order

1 Pl . ! . :
to further HisgHeadly cleancdiin sagispindbettsr aansidt isetheavipsgigdihas mogingpy e
mani pul at orap&iofs@%;h@ﬁmaghlom ioRe diedctibrCighlsélad §fbhon as according to arrow Pi.
Figure 3 shows a liquid bat% 40 which can formpart of a device according
to the h?esent invention. Liquid bath 40 is provided with a plurality of
ul trasonic vibration sources 4 1 which are arranged on the outside of a
| iquid container 42. Liquid container 42 is further provided with a heating
el ement 43 with which the tenperature of liquid 44 in liquid container 42
can be regul ated. The condition of liquid 44 can be nonitored by neans of a
sensor 45 |ikewi se placed in liquid container 42. Sensor 45 (or nultiple
sensors) can formpart of a measuring and control systemnot shown in this
figure, with which for instance conditions such as the tenperature, the
degree of contam nation and/or the conposition of liquid 44 can be
noni tored. A turbul ence can be effected in the liquid 44 in liquid
contai ner 42 by neans of a propeller 46 driven by a notor 47. Liquid bath
40 is further provided with a conduit system 48 through which Iiquid 44 can
be punped in a direction P2 by neans of a punp 49, as a result of ‘which
| iquid 44 passes through a filter 50. The liquid 44 in liquid container 42
can hereby be set into notion and |iquid 44 can be cl eaned. D sposed above
liquid container 42 is a dispensing unit 5 1 with which an additive 52 can
be added to |iquid 44.



Fi gures 4A and 4B both show a part of a manipulator 60 with which a nunber
of separated el ectronic conponents 61 are engaged. In the position shown in
figure 4Avoheomisecur oni ¢ conponents 6 1 lie in a singl epplraieoosiososswi | | be
the situation during engagi ng of el echronic conponents 61. The nmani pul at or
consists of a plurality of segnents 62, each provided with a tubul ar

engagi ng nmenber 63. Figure 4B shows the situation in which segnents 63,

whi ch each €8 one engagi ng position, are nmoved horizontal | y(P3) and
vertically (P ) apart, whereby the contact sides 65 of electronic

conmponents 6 1 newy fornmed as a result of the laser cutting are nore
readi |y acclessi Bleghogfer peesgssing ydthizdasgy erddine sybssaventysi@ming n easi er and

better manngdcirodié cdnSpoREMEGI)SEnippikiag the BalceIRY hdSesFRBEbps@k: segnents 61 in
only one direction is also an optlon.Ogrrqr)s 1. thod for processing with a

Me
| aser beamPIPrmipgRtdeasiang teh PPupdary sUREH (I LPan sleshpric empossii it 4 (3, 7),
conpri si ng 13022, sUCEASES MSer BEREE@FShg Steps of . A) forming at | east one new
boundary surface (65). Q el ectronj.c conponent (3, 13, 22, 61) with
the | aser E%’é’?ﬁct“é‘? a?ﬂﬂi&] @??ﬂdd’i‘frﬁﬁ@“‘?ﬂhy glegni tgea t&&’?ft 3%&1}6 BEYY Fedi cal |y
cl eani ng atbousdsi suefag@acs). of the newl y nade boundary surface (65). 2. Method

as clained in claim1, characterized in that at | east two electronic
conponents (3, 7, 13, 22, 61) are separated from each other during

pL oc esaimglzt ep Mithod 3s clB{BIebﬁdclﬁi(:‘n 1 Lt A el ided irCihat mléasﬂﬁvo'%lec@&@d acteri Ized ijn
that the el ectroni 0 ents (3, 7, 13, 22, 61) for cleaning are place
inaliqui ocowa?wnﬁ%?” %39’3685 a&fcfﬂ?af%?df%ﬂ% other %P&g ROeSPIRE SFRALE t he
foregoing clains, characterized in that the whol e external surface of
el ectroni c conp nts (3, 7, 13, 22, Ql) is.cleaned during, processing step
) 5 Nt Hoa et indinror ot Sie FREl B HesBhar actor | pad i 1
that the elmapoRats¢3,FoM) AR} for Cldaning ard flaced 2 a Kiqlid WKE(10) BaBEkdoRAt a
frequenfsy hi gher than 18 kHz, preferably higher than 20 kHz.

4. Method as claimed in any of the foregoing claims, characterized in that the

whole external surface of electronic components (3, 7, 13, 22, 61) is cleaned during

processing step B).

20 5. Method as claimed in any of the foregoing claims, characterized in that the
electronic components (3, 7, 13, 22, 61) are cleaned at a frequency higher than 18 kHz,
preferably higher than 20 kHz.

6. Method as claimed in any of the foregoing claims, characterized in that the
25  electronic components (3, 7, 13, 22, 61) for cleaning during processing step B) are

carried into the liquid (44) by a manipulator (6, 21, 31, 60) such that during the

cleaning the manipulator (6, 21, 31, 60) is located on the side of the electronic

components (3, 7, 13, 22, 61) remote from an ultrasonic vibration source (12, 27, 41).

30 7. Method as claimed in any of the foregoing claims, characterized in that the
mutual distance between a plurality of electronic components (3, 7, 13, 22, 61) to be
simultaneously cleaned is greater during cleaning according to processing step B) than

during processing step A).



6. Method as clainmed in any of the foregoing clains, characterized in that
the el ectronic conponents (3, 7, 13, 22, 61) for cleaning during processing
step B) awee@wumted into the liquid (44) by a mani pul at @ecT(N. 208050134, 60)
such that during the cleaning the manjgpul ator (6, 21, 31, 60) is |located on
the side of the electronic conmponents (3, 7, 13, 22, 61) renote from an
ultrasonic yibratjion source (12, 27, 41). 7. Method as clainmed in any of

t he foregoi%‘lg cﬁ%%ffl}?g,as@WQ&@Vioﬁ@ﬁfqr?got%ﬂalm%éhamct@eﬂeddh gtaathee bet ween a

plurality aiquidl(@Dtis @hicE tHe UERSEHRIISan{ng is chrricd But i€Reatd1d mtn%tpa%ﬁi’(ﬂul taneously
cleaned is géfea]her durlﬂ%% cl eaning according to processing step B) than

during prodZEepy tapers then 38°C.\et hod as claimed in any of the foregoing
clainms, characterized in that the liquid (44) in which the ultrasonic

cl eanin iq) carl\Mﬁ% out is heate? to nore than 200C, preferably to nore
than 300C. “o. MYHSE axdaimed famy of the fyiseope clajas, ey agienised it Mt Fe,

charact er i Zigeidi(#)tiahich the ultiagpnicckidadihy id fRridiicaRofshR subddnBRRrGafkk €ani ng i's
performed consists substantially of water. 10. Method as clained in claim
9, characterized in that the liquid (44) in which the ultrasonic cleaning

i s perforndd. i sMethod hsldaimed intlam SUdHaesd@nkd inldhar e 1iHAE @FinGlAdnERd i n any of
t he foregoiu Sgnli&i;rrs character.ized .in that the liquid (44) under which the
ul trasoni c cl €ani r%%a“{n%{se%e"%f“é"t?és?rg‘” withasyrtagiant. \pt hod as claimed in any

of the ¥0oregoing clainms, characterized in that the Iiquid (44) under which
the ultrasqnic ani ng .takes place_.is ¢cleaped. 13. Method as clainmed in
any of theq]‘1 or e@Sﬁlﬁga%‘g%H“ﬁ‘i‘,“ aeﬁaf‘ﬁ&ff’é?@%&ﬁ}% ehpapctetized in that the(44) under
whi ch t he Uigtid&60nhder ehichtienfirdsaliededplngthed flastagasaqey. 14. Method as
clainmed in any of the foregoing clains, characterized in that liquid (44)

adhering to the electronic conponents (3, 7, 13, 22, 61) is actively
removed af tldr pMoethed sd cigmed @anByf hafordperp cRBhY efaBderia in BaViee (1) for

processisng h%g (éﬁtl) GRdL: WHick lthee(%l trasolic cleaniig takes. Iglgce(iss éleazéd. 13, 22, 61),
13. Method as claimed in any of the foregoing claims, characterized in that the

liquid (44) under which the ultrasonic cleaning takes place is degassed.

14.  Method as claimed in any of the foregoing claims, characterized in that liquid
20 (44) adhering to the electronic components (3, 7, 13, 22, 61) is actively removed after

processing step B) has been performed.

15. Device (1) for processing and cleaning electronic components (3, 7, 13, 22, 61 ),
comprising at least:

25 - alaser source (4) for generating a laser beam (2), and
- at least one carrier (5) for carrying an assembly of unseparated electronic components
(3,7, 13,22, 61), wherein the carrier (5) and the laser beam (2) are displaceable relative
to each other, ‘
characterized in that the device (1) is also provided with ultrasonic cleaning means

30  and with a manipulator (6, 21, 31, 60) for displacing from the carrier (5) to the cleaning

means the electronic components (3, 7, 13, 22, 61) processed by the laser beam (2).



conprising at least: - a |aser source (4) for generating a | aser beam (2),
and - at |east one carrier (5) for carrying an assenbly of unseparated

el ect roniwocoempepents (3, 7, 13, 22, 61), wherein the cacrimrodsisoadad the
| aser beam (2) are displaceable relatiyve to each other, characterized in
that the device (1) is also provided with ultrasonic cl eaning nmeans and
with a mani pulator (6, 21, 31, 60) for dispjacjng fromthe carrier (5) to
the cl eani n%- ne&iexice (o aptlaimed syalamd grabarasteriged i3 that the@trasppic clganingyr ocessed

by the | asepedeadtidd a kuid RRY (10820 30, 485218 aRlcAE Ghel m&é&isaar&égz,%ar acterized
in that the ultrasonic cleanggg means conprise a |iquid bath (10, 20, 30,

40) and at 4lesemecsing tqthe Hignid bah €9.4%20.49%2, 27, 41) connecting to the liquid
bath (10, 20, 30, 40). 17. Device (1) as clained in claim 16, characterized
in thatdg pluralig% of vibration sources (12, 27, 41) connect to the liquid
bath (100 20 3&cvign(D) asgaimedin claim 14, character ged nthats Riyralitof gorgtion 7,

char act er i z@grcks(12,2af 41) benneB b b kigli@batk £10, 251 30,38). 60) is rotatable such
that the electronic conponents (3, 7, 13, 22, 613 for cleaning are placed

inthe liquid bath (10, 20, 30, 40) by the manipulator (6, 21, 31, 60) such
that duringiscl emeiiog(lh Beclamal piahab of 67, cRardeterdzed i Bat e rhapatagd on the

side of the el.ecironic c onents (3, 7,.13, 22, 61) reppte fromthe

vi bration s(glélcglt’(s%z‘,s f%af?bqgﬁfl? B‘fét.he &‘W’E’é cerppongats (3, éi Red-00fghy of the

cl ?i _nrvsI 1(5]: J&anmgafeqadﬁedindmjdumﬁalhﬁm_tzb,esm, ib@‘ﬂ{e&fiﬂxﬁpu(a@)r_(@,bﬂ,33-160)60) t?ges7a
mul tiple for uch .that durjng ¢l eani 0 e el ectropi ¢c_conponents , 7,
13, 22, 61)“&1@%‘#&%&% r‘fﬁe‘?‘mu%‘rf(a%éjr}a% 5%\05%“5#0“(‘8? sigeofthe; g0y | es
at a di st arg@ubiiosativaes Gani 1306 MEmote Bom BRI Ridnkburds (18] B #Bd i n any of
the clains 15-19, characterized in that the device (1) is provided with

suction openi ngs engagi ng by nmeans of underpressure on the electronic
conponents 193, DevitS(l) dclaifhidd in ad} of (ROVIRER 16118, hGr4eterizB®@th thik t¢ ai m 20,

char act ?g ! Zneugni;; atgrQ&tZI:[ ?1? G&Utz(x:l;[els gnmuﬂi?)leer}gxgng ssuch that during cleaning of the
electronic components (3, 7, 13, 22, 61) an engaging part (64) of the manipulator (6, 21,

31, 60) lies at a distance from the cleaning means.

20. Device (1) as claimed in any of the claims 15-19, characterized in that the
20 device (1) is provided with suction openings engaging by means of underpressure on the

electronic components (3, 7, 13, 22, 61).

21.  Device (1) as claimed in claim 20, characterized in that the suction openings
are formed by the outer ends of tubular contact elements (64).

25
22.  Device (1) as claimed in any of the claims 15-21, characterized in that the
manipulator (6, 21, 31, 60) is provided with a plurality of engaging positions (63) and
the mutual distance between engaging positions (63) is adjustable.

30 23. Device (1) as claimed in any of the claims 16-22, characterized in that the
ultrasonic cleaning means are provided with heating means (43) for heating the liquid
bath (10, 20, 30, 40).



are formed by the outer ends of tubular contact elenments (64). 22. Device
(I') as clainmed in any of the clains 15-21, characterized in that the

mani pul atwo 2067032¢t4 31, 60) is provided with a pluralitycoiNieo@agi3g
positions (63) and the nutual distance between engagi ng positions (63) is
adj ustable. 23. Device (1) as clained in any of the clains 16-22,
characterized in that the ultrasonic cleaning neans are provided with
heating meatfs (28yic¢ dp ahdaimpd i anp ef the elaims léa?gwhelmterzedmsbatth@) 24. Device
(1) as cl ai iRModid clefingdheahfe 9+oaide§wik§a§§mm§§ﬁea%§kﬁ5 k& Gebpiyind At the

ul trasoni c cl eani ng means_ are provi di spensi ng neans (51) for

suppl yi ng ﬁﬁ%f??@@%lﬁﬂ)dﬁa@é)ﬂéol?‘hﬂ@d bath (10, 20, 30, 40). 25. Device

(1) as clainmed in any of the clains 16-24, characterized in that the

ultrasonjc %ﬂeanl ng means ,are, provided with at |east one actuator (46) for
g

di spl acih Peyis o) E‘%ﬂﬁm’ieﬁmﬂ%"f‘ihﬁﬁﬂﬁ’&‘sﬁétzﬁ qhegpctesized mghaidhy . 26. Devi ce
(1) as cl aiumedodi clomingdheahf@re ptodide® wikP atdéust hBAEBROEBE)ZEidphcinB@te t he

ultrasonic cle ng.a vid wi th cl eaning neans (50) for
puri fyi ng t%é“dlat%d?ﬁ‘"@& bF‘h?{(ﬁé&PPq «d bath (10, 20, 30, 40). 27. Device
(1) as clained in any of the clainms 15-26, characterized in that the device
(1) is pro ed wth r enpvi adherin id (44) fromthe
el ectronic %;d Bgise gge?scqu‘g&f‘%‘nyﬁ %lilfnségggrfgﬁx gﬁ%“'f}g?tr%%om c cl eani ng
means. 10 ultrasomc cleaning means are provided w1th cleaning means (50) for purifying the

liquid (44) in the liquid bath (10, 20, 30, 40).

27.  Device (1) as claimed in any of the claims 15-26, characterized in that the
device (1) is provided with means (15) for removing adhering liquid (44) from the

15 electronic components (3, 7, 13, 22, 61) cleaned by the ultrasonic cleaning means.



