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METHOD AND APPARATUS FOR REMOVI NG MATERI AL FROM A
SUBSTRATE SURFACE The present invention relates to
nmet hods and apparatus for rempving material froma 5

- substrate surface and in particular to nmethods and

apparatus for the cleaning or etching of surfaces of

el ect r oni METHRPANRAP TUHFEIR REMOVING MATERIARe
manuf act ur e thereo%Rdﬁﬁ’ﬁgﬁ'ﬁéSTﬁ%\TﬁﬁlﬁlﬁgﬁﬁgnderSt ood by

the skilled addressee t I nve t limted to
such uses. 10 Failure of electronics circuits due to

Ol e AT RESER T el oS AR bt bk refigng iaterial from o
tsypstee sprfadd amd insparticutarno nyethdds aiba®shri@s Fdiehe cleaning or
ani ¢

S et B oo Soinenls wid Sorpanentigeated o the
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such as, sol vent residue and epoxy bl eed-outs.

IMYEBEQ LBt mitedifq UG USep. are manufactured in a
mul ti-layered process of noul ding and bondi ng of

conmponent parts. Bonding typically includes wire
belite phelegienies cifgyits sijede erbleras espgrienced dudngmaantietire is

i | ' f the .adjacent .
B 6% P VRS, BB 0B B 6 00H
tdmmialyreibtiieddo 20 peistenes of material swuh, ag residuti aigfaica organic

-1 ral ak band, and thus a defective |C.
SttarhiMaRe @ i, HERCR R et R BF ot Paletl Femifiterrig
manufaetaning gtades, stmitrds sulvap@ essiduy Al efdxytsedasngi ng
process. Two cl eani ng net hods are known: capacitive
cleaning wusing a radio frequency (RF) power source;
lategiratod cirbWBN( ) 26 nuRittired iDadIiihyared #Bcédsy &2noulding and
envi ronnment at SO%eV RF cl eaning is achieved by
hanging of goptPangniparty. Randingtypisally Psbdesie bepdinguwhers two
aljaent DEANPSnEhtSs AFPREIRIEG HyaHYing vikksHeid fﬁgﬂg :

{source of tfjAr IS introduceyggi n gﬂltggﬁe gh@é&n‘grgfﬁgn aélﬂ;ofthe
ACERRCOTEPE IR P robigias pamepruriin e kansindpmrsssritthetmounting
At Bird R rb gt int 3 f 0 t i
B R e or B R ol Wi, PG a dorective I
cleaning. Firstly, it is only possible to 30 control

OrleEorBpYEsd Sdlitin foPirRstoR L Bdngig | A ¥unti

t'_%:‘:r’ eﬁar e Si gninfi cgﬁé} © ﬁgglb‘%ﬁ’ng%gngp@t&egb?@ggﬁée'béHPgng pads
peastgdha beadingmoesser dwongedriing methesisette RRowerapasiing cleaning

. i F a dgesn't affect. .

g i e dUERLY (R e Sou S S 5igS y8ha Pien beam in an
Arl@q@nviconroent atxl 5086 hiRfFgclesring iskscHievea | Byasplying RF to an
electrode in a vacuum chamber which also contains a component requiring surface
cleaning. A source of Ar is introduced into the chamber and a plasma is formed.
The plasma ions chemically react with the material on the surface of the component.
There are several problems associated with RF cleaning. Firstly, it is only possible to

control the power input to an RF cleaning system. Secondly, there are significant

 health and safety requirements associated with operating high powered RF

equipment, as well as ensuring any RF leakage doesn't affect nearby people and
equipment. Thirdly, RF generators require complex matching networks to allow
greater flexibility in cleaning regimes. Different matching networks are required for



greater flexibility in cleaning reginmes. Different

mat chi ng networks are required for -2 different
applications or different opepating pressures. Both RF

and ion cleaning may al so danage the conponents being

cl eaned by vol tage discharge or arc formation, O her :
pﬁlﬁbr@l&spﬂwﬂﬂms eredafﬂerent mpératrrig wekssreanBbiheRB and lmblbamng may
r t he Qtur Faor exanp

B dEabE Mo BebilclheRgd BY welias digrdibeare formation,
resi dual epoxy fllns mhlch eventually need to be

cé aned .fromthe no . . Current cleaning processes

f

ShBIANRTS H@V@d’é‘eth@ tq lack off clgapliness g€ pass ralated darihen
biabAsfactdeyervay IOM F& éik%?rﬁ)lé? |n$&ﬁdié"@séi'?d(ﬁ'9§5th% h‘f‘qhd'ﬂ?H# grocess may

and shortens its |i and chem c¢

Cc
_ fél"&tfﬁ%v%‘ @Péﬁ’n’ﬁw‘éh’[@% @p@%aﬂmeldda begieaneddra e moald.
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Of %C%g'nlnfgﬁgbéegs%s %}%OJ"F@'“%HE%@HQ %H&bh&&% """" %?g}'em.céu -

I Nérease resi s
chatsy eHowevarwirechatin u@hnmge@maggs thwhiroaldeartdestdirtegss titsdifecycle,

s O LSt D B
anaLdd hieys b:i cmatéhe ntoeitdohidfanfelu:hnh 3l O oF CAlN, orl'ﬁalrd chrdni, to
t he i ment

teiin 2bisbioee FERoaSe i BF BEGeB SR dehle Sendinstthe e of

dmemmdt tnaned@amg pesithREBtAREAC bddhashathgd hhltethll difddvantage of
at | eas gt%?rowdeaswtable alternative _

glg&heREE‘UF‘BYH dntendeqd groulddigensigns.t he present
|nvent|on there is provided a nethod of 20 renoving
terlal froma substrate surface conprising the steps

fs ap PBIECHPIRY Iepst pae phthessmigedimpalaaf thepresent invention to
s@Rlicatd &%Je'?&rﬁé* Qfslbé@cg]lesdl’rtﬁé‘ﬁﬁo%ﬁﬂab@ﬂ% é’srso\[}\%feed Qih the prior

ions, atons or free cals o
ateorstIRast Koprovideiassuitapls al@m@tweawatq abl e vol t age. 25
According to a second aspect of the present invention
there is provided a nethod of renoving material from
Aceaisg e a dirsf aspaciaf @mrpnesenhgverhmn :tlm'pss plovidedaciethod of

e_chanmb
e aeFRbirom e AE B B SoGRANAG e SEPE Bge o
t he @reddingdeplasmapusing depaveyisaaree; and t he 30 chanber
bet V‘%Sﬂtatcﬁﬁg ﬁ'!ees%brsf)rg% S%r}%cg r\}velthso%te)esc}rrn"i‘ctwg ‘of lon% atoms or free
radicals of the plasma,

wherein the power source is supplied as a variable voltage.

According to a second aspect of the present invention there is provided a method of
removing material from a substrate surface comprising the steps of: ‘
placing the substrate in an evacuatable chamber having an electrode therein;
providing a variable voltage to the electrode to provide a plasma in the
chamber between the electrode and the substrate; and |
contacting the substrate surface with one or more of ions, atoms or free
radicals of the plasima to remove at least a portion of the material on the surface.




contacting the substrate surface with one or nore of
ions, atons or free radicals of the plasma to renove
at |east a portion of the mat%rlal on the surface. 3
Advant ageously, by supplying the power source as a
vari able voltage, the problens of arcing are

pnﬁeivenmgdousﬂﬂ dy shepiphgtiee b&\ﬁeﬁ%&?ﬁéé é’s‘h§ vbﬁatS]QtvPItage the problems

Fecessarll damaged. Prefera
8l 2%y qre P@Vﬁat%an@mraf@ée twmﬁate ip nef enratweysarte damaged.
voltage 5 is pulsed in consecutive 3-30kHz peri ods.
Bé prOV|d|ng the voltage in a pulse, a plasm can be

Fefa@bbm therwnisbletvoltagesi a puls e voltdger aad niceapyefBebly the voltage

iR SRR s ke SRS, QB Blibeialiton 578 pufe.

- g@gmv canrbe fomned witledue lpab,hd{in@ aARréMd WltﬁoMQJnhégéssanly heating-the- -

het preferably, the voltage
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i g app egg%%aﬁn%‘et'ﬂat%@' rﬁm%’@grﬁ’? Pgﬂsa%'loyldedhe pul se
is provided once per 3-30kHz period. Alternatively,

t f }g‘ 3/ % provi ded nore than once per period.
or %Q '%Ehee" ria g‘thltal? ipulseq Fam 0\5te aypeltage hrdwesr -300V and
pr OOtV ethd R6fe pref 7 DR 0Pt o %élt{geeée%é&‘l Yséd“\Féﬁq Hdov. Also

two_opposed el ectro wher el ower sourc
élﬁ%fﬁraté)d the woltege l%ﬁpmlhad :a|a&tor2mssamw FPrhérab!lyeihe pulse is

f er.ei ubst r i.S
T T R AT T -
éﬂtafmmmrlgmngd oBodexhmsle, 4 peir oﬂB;E@bul@é@%%%%rt‘ fay be provided

rounded, floating or of generally equ
g’{gﬁr"f‘gfl PEB°Yhe one 20 el ectrode, and the substrate

is on the one electrode. Preferably, the plasm is
rejvﬂi_?% d in an 02 environnent, and nore preferably the
ET S @eﬁériaﬁ,tw@@ppﬁs%eiggyr@as wherein thegpowerZBurce is supplied

& eiecomhbklddeded asd
evactgat ed to abgéut SOelt‘?)t it l%mxﬁ[%?nat VRgrgin g substrate

stpdoatingelectdsy @tﬁan@twalxe iﬂi&f&@meveleeiredn lscgtesndddj or the
@tp@ﬁ éfébtrodﬁ its%rtﬁéft ﬁné‘écf ﬁ?BFS %1‘I nib%r fal Rt u%hgcl)tlérnfa ar't5 Yhe one

Sp aced electro

?'%%tﬁ&ﬁ Bpethe %'-lhﬁﬁ@tet ISaDnrtbs;maetele.cerodae of a plurality
of said substrates. In 30 another alternative
arrangenent, at |east one of the el ectrodes supports

Rrefarably; the\ptasnsnis previtisd inedre®, envienenait, H8d hobé pidférably the
PR isn&m?lhg& it an 6ZICF4 environment.

Preferably the plasma is provided in a chamber evacuated to about 80 to 1500mTorr.

Alternatively two substrates are provided on respective electrodes. In another
alternative arrangement there are a plurality of spaced electrodes, at ieast some of
which respectively support a respective one of a plurality of said substrates. In
another alternativé arrangement, at least one of the electrodes supports at least two
said substrates on one or both of its opposing sides.



5 10 Preferably the substrate is one of an IC, IC

conponent, IC nould, die, wafer, ball grid array, IC
package, |eadfranme, PCB, m crquia, disk hol der, reader

arm or hard disk. Also preferably, the material is

one of an organi c substance, organic contam nant,

s 6refersplyrtbe isHbgtrate iseprsxgf arelss, iC componeitnty tould, did, mdfer, ball grid
a t i ded an

Aohap ACheckae. Rekate, PLEE Wik, {5k folddr Beaer . 8 har disk.
sAisbarefesabiy thesmatgrial & ormomﬂan arbanib eubstance loegdri®eehthMinant,

t and a power source for providing a
vgcrﬁléall I?é(;éﬁ{jpoﬁ&a‘g%x?&e?ﬂe el ectrode, such that a plasm
is fornable wi thin the chanber and one or nore of

di cal s of the plasma contact

f
t%‘é“"é‘ﬁ! ? n%t“g{ dsQFIP%gE%fr tﬁv\ﬁé%@inhfnvﬁr@i%a@ie is gravided @n apparatus for
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qt@ﬁﬁivlr@dnﬂ%nél ¥t iaib8triiel guﬂg@e Cgﬁng,ﬁ%er ably the ...

vari abl e voltage is provid d vol t age.
Pr ef edafAcyurtdiagbare t wo opposed el ectrodes, wherein

the p%\’\’%rlec‘ﬁ%%‘?ﬁmeﬁva% BN &ethbdroapne of the el ectrodes

and the other el ectro e 1s Ioatlng, and wherein the
subst RdO¥er sQuish f@MOf/ltius@ta vqpaé)leemltagddao the electrode, such that a

t d d
BrAsPSDR shofasle i 0 BRAwBer iRl BAE ot Gt &t 00T cePaigr e
sadigala of thlel plasrgal abntaot thetsubbtrato stxl‘facegne el ect ][ odebI
dt t { tr P r
the cRERHPHERMArsBuh* SeiPleStrerabiiaeasabut o

wth a surface of a conveyor, the substrate being
For the purposes of t he

It d on onvey
?g%ﬂafb?ﬁgﬁvgﬁabl?wg i Wé)m\’i‘fj%‘gﬁ§ APulsgRdottagehi ng” when
used in the specification are to be considered the

a "material renoval" or "renoval of material™
EF‘“&% 333’ therepreiwe [ePeRRet plerkedaso whersin theapaweragurce is supplied

Wﬂﬁbﬂfﬁ@t—ﬁacﬂ%dé@ ﬁndi fﬁée&thQleWréde f@?fﬂaﬁﬁq ARAHANED thE ¥ubstrate

vva f exanp th reference
ﬁﬁﬁﬁ?ﬁ‘%e’éﬁm% géffef ﬁaWﬁf)c fthe Gﬁhguelectloalaslsagrounded or, the

&th
t hg"%’?‘gﬂggﬁ §%\%ﬂoﬁn&é@‘%%n@8r BRRHAN 2 REFR5EhE 1 Bre one
electrode, and the substrate is on the one electrode.

Preferably the chamber comprises an opening for hermetic abutment with a surface -
of a conveyor, the substrate being positioned on the conveyor.

For the purposes of the specification, the terms "cleaning” and "etching" when used
in the specification are to be considered the same as "material removal" or “removal

of material", also as used in the specification.

Preferred embodiments of the invention will now be described, by way of example
only, with reference to the accompanying drawings in which:

Figure 1 is a simplified schematic view of an apparatus according to the present

invention;



5 Figure 2 is a graph representing an exanple of a
pul sed voltage used in the present invention; 5
Figures 3 and 4 are sinplifieg_schematic views of
alternative enbodi nents of apparatus according to the
present invention; and Figures 5a and 5b are
sinplified schematic views of another alternative

L to t
R N RCRE I L S—

alnderntivnuse positions. Referring to Figure 1, a
preferred enbodi nent of the invention is a nethod and
apparatus for renoving material froma substrate

SEigfiRe @ anthd bes Sftplified %%%?jat%%ég\% ofteFAtRY ShinARithd s of

exanpl es of the substrate include electrical

c@ﬂ?ﬁ@ﬁ%ﬁ?%corglﬂéﬁoﬂée presenf in@ntip, ammckage, ball grid

array, or_a_conmponent_of _an_|C or 1C package.. Such
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conponents may i nclude wafers, chips, dies or noul ded
gagures Sﬁ‘mﬂ@ar@wnpﬁf@dca‘chembac tigps whnembshﬁahgtlwwﬁﬁodlment

h t, des the
surPaces cﬁﬁdﬁ%?@@%ﬁ; %e&igs%g' %‘ZW'%(%E%ICEW gﬁr ipsesnrstive
pﬁefraﬂ’cetband iramsk pesitimsd in 1 C  package manufacture, or

medi a hol ders for holding hard disks, etc, during 20
manuf acturing coating processes. A preferred

&Efmdng;rtmﬁgofe 1 hfpmeécaémsodaménf bEMIS ifver6H W AIRATERE N
trode l1l2a therein connected to a power

B0 R ensing Rberoh o Sttt paTape. Mhioetatonded fo be

h eghzdtioe 1igh
;ﬁzgrﬁ " ﬁeor : eiiéémlpfse@\zﬁgﬂg}jsodvﬂlétrﬁ aaf ﬁaﬂﬁ? @%cﬁrﬁ%[) é{%{ép@ 'such as

g% Rt Bid ey, phé sompenemtatiser!C omc(mckage Such
edhporishts iz ifQudls QUIAHS Q:h‘ﬂ:% bilks o‘?%ﬂi’c?éd é&rtg OArpotlp?r example of

connection to an external vacuum cont
hedyrasalsubsirate whosa wﬁacenn@wmmrnaoad by thesinvéntiondncludes the

ARPRES P RIS &éschg?& 99(5\{ in réfgﬁorppc}"\ﬁur q?ng? ﬁ,{t&ﬁc’%géj "o in e

to provide a varia e
RAfkagel Mmasydadtvie, Obmeelgid'mdmp for tedding hast diskss etd) diigyir e

;%an.wgbﬁhnge g@.r&g’%,logg Jfelow in 30 nore detail. In

al ternati genents, any power configuration can
be used to prow de the variable voltage. For exanpl e,

Rpfeftod oo iimdtR o e HPrau® hodards Sradding spember 1thend an
Qb&nﬂbdel1l2arthelt?em connected to a power source in the form of a DC power supply
14. A second electrode 12b is provided in a floating configuration. An inlet port 16 is
provided on the chamber 10 for the introduction of gas into the chamber. An outlet
port 18 is also provided on the chamber 10 for connection to an external vacuum
pump. A controller (not shown) is provided in communication with the pdwer supply
14 to control the power supply's output, to provide a variable voltage, in the form of a

puised negative voltage supply as illustrate in Figure 2, which is described below in

more detail. In alternative arrangements, any power configuration can be used to
provide the variable voltage. For example, a rectified AC power supply or a
monostable muttivibrator circuit may be used as or as part of the controller.
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In use, a substrate 22 is positioned in the chanmber 10

on the second electrode 12b wth a surface 24 to be

cl eaned facing toward the el egtrode 12. Material 26 to

be cleaned fromthe surface 24, illustrated

schematically in the rel evant Fi gures, may include
gl@ﬁ!ﬁeaﬂ sobgfraie @2 dupetiineesn tisaicliavkera0ganhe second electrode 12b

O LA 208 s i ) W o
mlsa!mﬁdwmdumfacblﬂ ﬁhe@éted@eﬁerﬁaﬁcaﬁ?mtﬁ@bel'eﬁalﬂ?ﬂé‘ﬁres may

ts may range from
T8kt SHheralrBheC sHETRRCas b aea & Yatia chelapTiaantchangiC-H and
tOE bdreBNEdIgerteadidie ofléhokyFesiRanber 10 is then
evacuated via outlet port 18 to a pressure of about

_10- 50mforr, and gas introduced into the chanber

Y &hi$ Bhiblod Pr%rﬁ tﬂéldas@arlcgcﬁe%ﬁégn sy n%é%@%%g ﬁ?g a#ﬁ 1%%%5 L

150niTorr, thou ternafive e
ibyE F’éga@foemb@fég@uise’nm;arlge fram BHe 10@mge deperding an the substrate

1@99%}}%5&1 Jﬁﬁhb%éﬁﬁgﬁanﬁs is typically a 15 nmix of

at a ratro ere the CF4 acts as a
catalyst to inprove the formation of a plasma. In

ShbERAbLL Fo FReh sVt vid uBladt T Brecamiscalianoit 10-
SMTgHsaMQa:bmtréducddintdﬁhé chERDEr 1B Ma, inlkhSor9 a8 tb ﬁ'ncrease the

al | th h. the chanmber 10 during t
gt&“:”g Ffé ﬁf‘@&é ol in@lfernatige smbeémermﬁthetfn@r@gaed

pnesahl’eeﬂan&bda itﬁth@fm@ﬁi HFEZ0 © ‘FMIT"I*CWV THY Rtrf8Yc oat%%els lt)§P|ca!Iy a

f 000sccm Asi fromkeeplngarealv
B (g’t \%?a“i‘qi?é'Pu ﬁ*bfﬂf@é%ﬂlﬁw‘a 4 Bth af eraatalysiderimprove e

fol‘rﬂﬁﬂitﬁf ofldplakma. A Qﬁérﬁétl\ﬂ?ém%éﬂqe?\?g thd At OW& ﬁ{ffﬁegent or CF,

fl ush out any material 26 residue reénoved duri

PRLARS bRyPIRseRlkds yet anathemembadimenttiee gas mawezmr 25

The controller then activates the power supply 14 to
rovide a pul sed voltage to the electrode 12. -

Euﬂyﬁ egbpdimentsthesiasds epntinvalty passed tlarqugh ﬁmﬂclva]hb@qm during the

s PS8 gt oy ML By b SRl oo pipeing s re

flow rfaggg@ab uamg;gsfrm'p 58 tg apaﬁmcmchsnﬁg mmrrckijﬁg SeswBally consistent

iy 156 0 s, SR PEM Y, BN Sonpancisto

syp@p peﬁusﬁ omtrmnyphatsnal 2tomesitie refevediBsinghe cfedfimfSrocess from
lﬁ:g[ eact with the material 26 thereon.
|&em c@r %g ction breaks down the material 26. For

The controller then activates the power supply 14 fo provide a pulsed voltage to the

electrode 12. . Figure 2 illustrates an example of a pulsed voltage waveform for use
with this embodiment, where -800V is pulsed once for ous during 10kHz periods.
The pulsed voltage builds up a capacifance-type charge between the electrodes 12a
and 12b and the substrate surfac'e 24, and a plasma is formed. Atoms and radical
species of the plasma contact the substrate surface and chemically react with the

material 26 thereon. The chemical reaction breaks down the material 26. For

example, plasma atom and radical species formed from the O, gas present in the
chamber during plasma formation can contact and break, for example, C-C and C-H




exanpl e, plasma atom and radical species fornmed from
the 02 gas present in the chanber during plasm
formation can contact and bregk,. for exanple, G C and
C-H 7 bonds of the unwanted material 26. Al so, ions of
the plasma bonbard the substrate surface 24 further

r bg0ds dfithe Lnwaeted vadteddl 260 wWsd, echsarttes paisn%ﬁbdrh@amttﬁ@substrate
i mportant to redu

urf ac t he
> HORA L R BB d b iBiqubLo R cBptesaL2] FoR Engubstrate
12brfaced?24t he substrate 22, as di scharge nmay damage the
surface 24 of the substrate 22 on the second el ectrode
12b and render~the substrate 22 unusable. On the other

hﬂlﬂsdlmdoﬁaﬁﬂ@ ré’@léef’!ﬁé risﬁ of 9 dIQ:W’aEP% bdigEeh B Qlle@t?éﬁaes 12a and

not form not provi Specl es

Uf‘l? arg @ﬁtsusﬁféqtgﬁt @s d@ﬁb&reem danagd thie @@fabe @hof ttes substrate
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%rh&t] Eh%t s%c%ﬁ& E%Eﬁ'odé'cbggﬁdv e?fthe ?nglté%?\?%/ ﬁ%’]lﬁiﬁﬁ%ﬁe (fs)n ‘the other

t her ef ore ‘advantageous i n t
s'ﬂﬁf\ﬁi dithenvoliage u&\]tpoﬂow, eithea thenlgasraa wilbndtdome tor willhbiprovide

cfeb%lf %cngbt:&c%‘?@gg) lleﬁ'lorvgg tertqhgé het {ﬁ%&*@gr%tg%%rface
b&quw Qflaqrmbd ditagelis mewbde@dvamgubms indthata plasma with ions of
nore efficient use of

R SR B Pl 2Bl S0 B A ey i roducea

ﬁuﬁh%mb,&ﬁmél@lemfcﬁ dRRh¥rgROYRILEEA, thd B1dEroRBE bhd EQ positioned
0 the process, in the present invention

;9&15 H@Sé&&f desyiing ’ﬁd’éoref?f@ﬂ%rﬂ'ﬁﬂ% apdlr@@e\ﬂf@mm ¢iae of space

lrethienmepdad ?@t FMrtﬁ@r'Fﬁdr@' rfifle Eﬁopﬁ RE & ﬁlﬁ]pr%}ee%g% g&ger can

rocet§ I'n the enbodi nent déscri bed a ove
Cﬁ&ﬂ’éomﬁfmlsthe IPERESSAGN tlaas;/ pregentinverttionghe perameters of

Qblee! ﬁg%enrcy%lﬁd ul wiahes e g?@@iﬂlﬁnpg gé”@@ edqg Bptimise the

12a and ing the su

Flepaing peIsespeduced. However, the cl eani ng
effectiveness of the plasma is also relatively

reduced. For this reason, this enbodinment is suited
indhe legrbeidinaentidessritrddaatiovef themreeose plectrode 120 FPRUMEAY S , By

Aoling ¥ LeDRS MK B sl Rebiidtaho efdos {e‘:%sagb
tﬂﬂ,maglrr@ﬂ'@embﬁttaml smrtace(ﬂﬁ ib selgw@m@adceoByH@wewrdth@%iéd?ﬁmg
REBhosS oF il B65ing | SEE0 it turfy Porveesen thiny

ambadinestis dultad tor @baiiny tHeysurkice &H@é%éﬁﬁtl\%‘@orﬁﬁdnr%rnés as
'S

@e%g{dg ' Vepegéeggl{gﬂﬁt;gg gc EB’ﬁl‘qéi'ﬁt fggbtsgtg!ﬁt%h gtitlylaced on the
sebeadeldciisdd) but e RITBAE BRI RSGoLREEH. Y Buhding the second
e?eec'ir%it:ile,' disé}\a?ég ﬁék is increased, howevér voltége magnitude and pulsing
parémeters may be adjusted for relatively more effective and more aggressive
cleaning. Hence, this embodiment is more suited to less sensitive components than
would be cleaned using the embodiment described above in detail. in other
alternative embodiments which prbvide a more aggressive cleaning regime than
those embodiments previously described, the substrate is positioned on the first
electrode 12a, and the second electrode 12b is either fioating or grounded. In yet
another alternative embodiment, the substrate is on the first electrode 12a, and the
second electrode 12b has a generally equal negative potential to the first electrode.




__dnigutespeemparedmgth thawpbechamicalty |

30 alternative enbodi mrents which provide a nore
aggressive cleaning regine than those enbodi nents
previously described, the subgtrate is positioned on
the first electrode 12a, and the second el ectrode 12b
is either floating or grounded. In yet another

allbisramhddireemtrbaydbereptimistt ¢orthid slebning defoP@xérHSIef I foulds,
and .th d electrode 12b has a

12
géﬁeé’ia; ‘iq(?e%&ﬁﬁts ed fopls’ dattglﬁﬁ”ﬁtodtraeftfh@efgapsttetween component
etamtbmmrbed e$ech®tfé canbadisnRadi é’@aﬁ’mhteto%r‘nntvﬁﬁ:ﬂ %Ilgws tfcg]'q'nore

cle n exanpl e, |1 C noul ds
a'é@% &? ? 8’8&@““@% o exagi di 'ﬁr@ﬁﬁSlblteWetfg%\pmbetimm to remove
C20[90 "RIUm @f@b&ﬁm \/\g 'c?ﬁlFBQr%}frﬁﬁt u%ss%fgggﬁ%?ess than 10

3nmto 8mm whic unirorm
sedipnbeart méthods, or to remove
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SRR EF-HBMonkiFiks %%Y)ﬁ é%@?%@@%@ﬂaq‘% - gf? ﬂinﬂl%ln Ilesg than 10

compound from a nou

rie6Ondss, conpared with 1 hour for chemically based
prior art nethods, orto renove 3nm of dianond |ike
carbon (DLC) coating froma nmedia holder in | ess than

Higureedendst illudirake gitsrastid @nBodimchtsUstth@leatideivRali e
the ipvention where like reference

f
Eéﬁnge?tgggtﬂ %I gep?tleélkﬁ &erts. a%whwglhnlmsypgﬁr@tes and/or
emmu@et & anplbpsd. @l F&@ttrteqﬁﬁﬁo @ul?stn%mi daeé?nd bgb ElOMLEed in the

ubstrates 22a and 22b are.pl ace

Eliﬁaa“'ﬁ%@'r 'Fol%” BisPEEd S PRdedyplacterias @be Ctheydee pogibiondhsych that
ﬂfe? f@&Sar‘i eréBﬁGdé5 Ygd tHé?@tSet\gEQrTWhe aeeuBle §bg ?Jbtngchegagvely biased

égre et ween, he electro a bel I Ng nega
Y B2 E@Wdﬁaere#ga priped degatnreevcétageaaqademued ergeiation to

wehioad %mtﬁﬁtrﬁ@rﬁgr F%%?e 14WIJsﬁ'%rﬁg'tagtgeréﬁodéﬁgg%c?@ﬁ?&ng two such

enbodi nent s. Cg
pegRbvely binged\aediodhs 138 gatithrekbyfiobting eldctebdst T2Isieih ddestrates

e ubstr
23 ORGnd BRLept? BRI Ll e BB et i
nm@eé@emsnmctsabcafe Ipmramnmdhaemm&hemmsa’@%nl ure 1.
relation to the enbodinent illustrated in Figure 1. 2
IC packages are manufactured in several stages and may

IS packrgdscareumanlifacturdoicin cbestapstagys afd N HEMBhuiab @S in

di ttached t k
R e O o6 e Ghe S Prinraicn Mewtecheiosa package

spbgtBite, smwsrawefev,r printéX ciéuitbidrd (POBYJ, @eadTr'Ea‘?rtéjbreﬂéﬁ:lrcwt
b&tg'r%q .Qier@ ed to the ackage substrate by a I'ng

e Br% 5‘ Vs hended tadbe Backasesubsisate divatiaghing wire
strandy betyepa dos RtV CorRAPORERgTHAR NG Rds on the package substrate
and the die. An epoxy layer is then moulded over the die, wire bonds and package
substrate to form the IC package. A secondary layer may also be attached to the
package and wire bonded thereto via secondary wire bonding mounting pads.

Preferred embodiments of the invention may be used to clean: -

. the package substrate prior to attaching the die;



and the die. An epoxy layer is then noul ded over the
die, wire bonds and package substrate to formthe IC
package. A secondary |ayer may, al so be attached to the
package and wire bonded thereto via secondary wire
bondi ng nmounting pads. 30 Preferred enbodi nents of the
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to w r e0GgRemhgTMidronik Baplasenhasintiodnbet gadf amt @RS tieesubstrate

100- Zoﬁﬂgﬁr{ed\l&ié;ﬂ‘?%i”é quct;%??;ent as introduced gas

and w e su positioned on a floating
ekect ribdeprkadeeaierakagsorafiigeand\biict th eRsliidigg 38 dmprdvemould

ing, to e mould 5 adhesi |
0 o HSEn G <sPBelRPS Bhardesof proHTORtabsL ROGMTgr with only

02 pr eOgpiesentad intrb@eieeRshsOaRl VA dlstrate positioned-on a fleating:
_the-subst r%tg - posi.tione; onafoatlnaraeﬁ?gmﬁgﬁ?gg@ﬂeatmg

packa ecﬁ;q ' to attaching the secondary |ayer to

cd ean ) | di cess, whi.ch, ma
e SO S50l 45y B R GEl  Bon
ex arrplt&ﬁqdfgqﬂélh@mm@lidimg processwhieh T B BovEring thé sdcdhidbiry wire

of 02 Lnt.roduce as and w he ,
Subst S daTERB Bl saipkielh ot Rbend” efScuEolalS0wgorr wih 01 of
t he nmMIGF nrlesxblft asi imnmf(r)uooaﬂtlggg gnﬂ@viﬂﬂ?lfa Gubstrate ®|6§ﬁ§n<9c§ ona

mor e . G af t.er - uses (for exanpte in a
chamtg¥gﬂérpa%?%t§%({?b¢a about 200mTorr with 9:1° 15 of

62: CréhepmeelarifscAithart 47aH bRe &lAding Procst '&aHg)l‘?% ytpricgcllg Saf'ter 600-

subst ﬁﬁﬁﬁf goséti oned on one of twdb oppose
wher e Ho%s dek Gie By @ chambegdidrassune af phowEAOmTorr with 9:1

negat b, CFl, pbAtRnPaY¥RirodlBs ¥as arﬁi%lﬁ ﬁ?eengt?ogiﬂf%égsitioned on one

illustrate another alternative e
i nven?’ 410 QRnesed elEgipies where bethoalestntesairs pawittdewith a pulsed

l'i ke dtve vbithde Sm%dbﬁgﬁ_di s configured for i PII i ne

substrate surface cl eani uring manufacture o C
packages, the process of which is described

R 8 8 s dhcl R HOR TRy b R Bt wner
Heaiefrrenamauneras demite like pads t Thistemisodimamey @6nﬁg§ﬁed for in-line
L0 ol Wl MBRIGFlB adGobt 16 e cr e
ip dedcriftedgmamediatelyedtiaves dmthiskinbotingert AR¥eMMmbet 104,MaS an open
side 28 which is sealed when the chamber 10a comes into contact with a conveyor
30. Aleading edge 32 of the chamber 10a may be lined by a seal, such as a silicon
or rubber seal, to aid in producing an hermetic seal with the conveyor. In this
embodiment, the vacuum pump, gas and power supply (not shown) would typically
be positioned on the outside sui'face of a top sidewall 34 of the chamber 10a.

The conveyor 30 carries substrates 22 to be cleaned. Once the substrates are in
position to be cleaned, as illustrated in Figure 5b, the chamber 10 is lowered, either
mechanically, hydraulically or pneumatically, over the substrates 22 to form an
evacuatable vacuum chamber with the conveyor 30. The cleaning process then




enbodi nent, the vacuum punp, gas and power supply (not
shown) would typically be positioned on the outside
surface of a top sidewall 34 6 t he chanber 10a. The
conveyor 30 carries substrates 22 to be cleaned. Once
the substrates are in 30 position to be cleaned, as

Ilbﬂottééds’iéﬁdeécﬂbgd 9!9’(5\,% Bl wFtH&t%’?U@@Bf a8 dopid! é?&ﬁh%% and thus

@{1 nmechani cal |y, 'y raulically or pneunatica
th ﬁ%‘%ﬁﬂ@t@eﬂ'@@"@ ytfloatiog Hpamthespavayar 86l e vacuum
chanber with the conveyor 30. The cl eani ng process

then -10 proceeds as described above, but w thout the

udds gpparagiscan @ealwdtfomleamag dfteharsy oneath stdi: of the IC package

T M
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s . descr.i par at us.
BBy B ool s 6 B hrambAr T4 avaies flowiet 80rmm
th) B 23@mmr @hdtef x P
$M )ment ( exaf I em? a‘gj:‘ nﬁéﬁsﬂérl]\%atrﬁl? % %ﬁg)ngodesqrbcan be
Ecipe r'@r\'b@ f"é(ﬁ’ﬁﬁmP(Qi dGtnRrkagemowds.( fibdskoh an application,

@ﬁr@éﬁﬁé houmvﬁlﬁg‘%vo‘mﬁﬁ@?ém@%Iﬁ%{g%mﬁ%utﬁgsthgiggmtb%rs 10a

clean in-line, for exa package no

gpem fags vt fa@atrel@hvempwarcﬁse atnldebemmngurea\to tbiearoveilsivardly to
fael I

e N el i BOBLES 0 AR RO sglaoSTo be

eleAredured to be noved upwardly to forn1the vacuum

chanmber with the nould and about the nould surface to

be cleaned. 15 The enbodi nent of Figures 5a and 5b

Eimambodinent b FigatessSd and 6bahows two hstiatds @€ cleaning. As will be
t he chanber Jg.

| t t od t
ARROE I athaive Sl SriS Be e RESE 107 O b AcRaled iRy
wmbetm@d&te fdverr o8 inork tedreaus s @ stakdsTor suhﬂltérﬁ‘éﬁﬁbeéleamng

alternative enbodi nent, the power supply may be
connected to the 20 substrate and an el ectrode

lpmothe@ Iat‘td'naﬁvd EbEBBTERR the RIRARE dup ity G b%“cgﬁh%@feﬁ to the
e

ctrode, belng ei t her ground

SI”EB'ES? : e@“é A8 e(eﬁcﬁ'Pd% poditigesd indbe Cia?mbﬁreomseﬂéq the substrate

saffdce, A6 electrbge BERgYthel Q?b%ﬂhb&’% r iGstingever al
advant ages over the prior art or exdnple: 25 the

risk of formng an arc is reduced; operating

: h ,
PIrslﬁrgE %g]fﬂnﬁggttdo%f @?ﬁfg‘geﬂleﬁ ai?d?éé?é@ thBRJVeﬁ?sern? HehBsh hAE several
advantages over the prior art. For example:

. the risk of forming an arc is reduced;

) operating temperature is kept to a minimum, thus reducing the risk of heat
damage to the component:;

. the system is less complicated compared with prior art RF cleaning systems,
since no matching network is required, and there are no similar concerns with
regard to health, safety and effect on neighbouring equipment;

. there is greater and easier parameter control compared with RF systems;

.. when used for cleaning moulds, the working life of the mould is increased, due

to less damage to the mould, and the quality of moulded components is



the systemis |l ess conplicated conpared with prior art
RF cl eani ng systens, since no matching network is
required, and there are no sigklar concerns with 30
regard to health, safety and effect on neighbouring
equi pment; there is greater and easier paraneter

cont r ompravegiasiade withinn&Fhary &tcﬁﬁﬁpmté&ﬁ@ce&ﬁ@ Ja‘ﬁrbe used on the

cl eani the working life of the noul
mcrea@gwgo [fg é'to | ess damage to the noul d, and t he

qual i toleatlingMHbslar: RAMONTAS: ﬂhéntﬂc?se'dmﬁé’kﬂﬁgr £l nce a

t hi nner hard nickel protéctive coating can be &ed on
the rAPSratinguostscare lowremnnayed ionemvardeardh@bystemny; and

ve | GOtk ARy obIR s ST ptoetEi ignisn can be

. due t aiskdwt oes BiaquQ dasg ﬂ]e&ﬁéhlﬁaéfmé &M 1bYpARkages, thus i mcreas:ng B
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oper.at 1.0n. Ih, nven Lon..ca .used.at..nore_stages.
dur i nd"EHE! PR ?@%QB?VP% packages, thus increasing
I ntegr al package production yield. Wile the preferred

have been described mainly with reference

te‘&wftlhgefgé H Srthadimantg heme peemdasaridet unainlyiwithwiefdrenee to IC
%ﬁ%ﬁb@@%nﬁhﬁélr Rt C?EYLF}Qt it @n Hesu%%ﬁ'etbéﬂl'{a‘?ﬂ'zen@g%rﬁogds not

Ieanln such g cts or exa
ﬁw eqrumg otsushmradudiar Bommmmemhamntamgmtbemsed for
p
5?%?@%*?&5“2‘5%? ufthes: MiddhBhe rdldeP Bt ol @3k kel prorgp coating by
p@e@iwmqr otiwr dayersi micswiasnsidewalist 6feCB Hel hblee, and so on.

I onent sur ces,
EOASSHRD PRI S5 iy 2, 00 D AR R LR AR, auch
-adwmidaauqﬁaaqsetoumpmve\mwedﬁdmm prepaitieon has been

described in reference to its preferred enbodi nents,
it s to be understood that the words which have been

Wehild thae mveotictshay b@k&ﬁ@éSGﬁbe@m refetbhed totlﬁaﬂ“reférmdté?'ﬁbdﬁ?ments it
gl éhat chan de to the invention wt
%8 § HEP?ES&%OC&%B%‘%O@% he{savameﬁé@eﬁm werdspfeleserption

- ratfadr ivan livaitation dkt hadéhangds W@hﬁﬁe Ed’fher ﬁMfoﬂ Qvttthout

rraterlgéj froma substrate, such as an
dePartfadmn dts gconmas detinpshiy theanpeaded @'&tmﬁg a pI asma
in an evacuat abl e chanber, by providing a power
ource to an electrode in the chanber, 25 and
aPethagsiand anpgsatusfer removiag enatetal feam beabstrateesih as an

IC%&poﬁbﬁF&r@@i@!clB fné‘ﬂ%@%o@ :R&u&é‘ﬁ e%hﬁ? gaq!a]sg\a in an

power source, pre era I's suppli
e¥peyataklg shamber, by prowdmg a power source to an electrode in the chamber,

and contacting the substrate surface with at least one of i ions, atoms and free
radicals of the plasma. The power source, preferably DC, is supplied to the elecfrode
as a variable, and preferably a pulsed voltage to prevent arcing.




as a variable, and preferably a pul sed voltage to
prevent arcing. -12 CLAIMS: 1 A nethod of renoving
material froma substrate surfgce conprising the steps
of . 5 contacting the substrate surface with one or
nore of ions, atons or f radicals of the plasma,
wabAdMB: t he power source is supplied as a variable
voltage. 10 2 providing a plasna using a power source;
and A nethod of renoving material froma substrate

sur f ack nethgy ofseR@vinenStbBRS M a k8" ifnd
aq_evacuatable chanbgr havi ng anQ%?g%¥€gHg§#£é%éﬁﬁﬁhé{heS&ws
ptovi ding a variable voltage to the el ectrode to

provi qﬁoﬁd;gb@%mgugiﬂgfﬁﬁﬁggﬁg%ﬁen the el ectrode

and the subStrate; an he substrate

__sur f acenigcling Bieesubstratorsirfate withonealr onse of idhsegloms orfree.
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material on the surface. 3 The nethod of claiml
or 2 wHergh the pewesrsoueds ie supplieaies 4 sarbiNsiedeVvol t age.
20 4 The nethod of any preceding claimwherein the
voltage is pul sed once per consecutive 3-30kHz
@er i odsmethodloé ramed g mekerii rofl £ Saskitrats ﬁlr?dc@dﬂﬂﬁj’rﬁlr@ the steps
tEe vari able voltage is pulsed fromOV to a voltag
B&t ween -300V and - 1000V. 25 6 The method of any
pr ecegiab@gthbiHtes B \ I ' -
from %\/ tg'a voI_tagembeg} %%Hﬁ%é%@ﬁ _h%%%@_a’n%l%}éo%%qherem,
met hoBroYIdiNg R vaiaiewliage tethe aleiedatorprovide agllasmeini the
aiithb&thétivedn thd AectdYPARt I SBstrte Tilfy Met hod of any

precedi ng claimconprising two opposed el ectrodes,
contacting the substrate surface with one or more of ions, atoms or free

rrﬁgflcﬁélo?tﬁ’éﬂpl. heaplasma to renove at |least a. portion. of
t he '

radicals of the plasma to remove at least a portion of the material on the surface.
3 The method of claim 1 or 2 wherein the variable voltage is a pulsed voltage.

4 The method of any preceding claim wherein the voltage is pulsed once per
consecutive 3-30kHz periods.

5 The method of any preceding claim wherein the variable voltage is pulsed’
from QV to a voltage between -300V and -1000V.

6 - The method of any preceding claim wherein the variable voltage is pulsed
from OV to a voltage between -380V and -600V.

7 The method of any preceding claim wherein the voltage is applied ina 3 to
20us pulse. '

8 The method of any preceding claim comprising two opposed electrodes, -
wherein the power source is supplied to one of the electrodes and the other electrode
is floating, and wherein the substrate is on the floating electrode.




wherein the power source is supplied to one of the
el ectrodes and the other electrode 1is floating, and
wherein the substrate is on thg.floating el ectrode.
-13 9 The nethod of any of clains | to 7 conprising
two opposed el ectrodes, wherein the power source is
supplied to one of the el ectrodes and the other

ehect rade round erein the substrate is

oo mel e anler et T 10 o Rbsha Fr Bhitseargogtodes.
cWherein thetppwér eourpe isssuppliédvid ORPERAE eRLAGEELEES the other electrode
wher ei n, the u is supplied to one of the

o Sgnigdsand Whoteirbthg substrate inep fhaserouadad diackods.

wherein the substrate is on said one of the

e{%‘gtrodes 10 11 The nethod of any of clains 1 to 7
c T$edgethed obapyekeiaimsetto baemprising bvaeoppdased
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SPGER thE pOHaPLATCh KuaBfely SieoRhERERFS e

oHedieidg e fleatisi, wherem hetsubdieste i4 2n Thid anetdfdie efectoyes|
clains | to 7 conprising two opposed el ectrodes, 15
wherein the power source is supplied to both of the
ellect Tbdessthachdf arneofatdims 1etbe7t¢dmpﬁsmgsmfd dtﬁids@ﬂ electrodes

substrate is n of t el ect r odes.
S e Pl Gl Sypdisdio g ot B ippiarasnat dhe other
elezsiode issgpuadéd) @therdin &b Sbst@is/ANYIRNbne 8pthédelércﬁa%des
met hod of any of clains 1 to 12 wherein the plasma is

provided in an 021CF4 environnent. 15 The net hod of

ara TR 8y Waheh ot ' '
o e € oy BT DpploR Pecibles,
Fheror iTRpvetr saHipeds Sepplioddo @oiivoitse eiasiinged.mgdthe other

sRHoS RHJBhE SWALRERLR O? s@strali st&Hh'e\l@eedf%’?é &%ﬁ&édes?o

17 The net hod of any al s rrsing
plurality of spaced electrodes, at |east sone of

Wi ChriesRadd dfeé{n Igin‘f \?Jﬁ ﬁﬂh}é%laos'?ﬁa i%fprgv:ded inan O,
PR dia g

plurality of sal
environment.

14 The method of any of claims 1 to 12 wherein the plasma is provided in an
0./CF4 environment.

15 The method of any preceding claim wherein the plasma is provided in a
chamber evacuated to about 80 to 1500mTorr.

16 The method of any of claims 8 to 15 comprising two said substrates located on
respective electrodes.

_1? The method of any of claims 8 to 15 comprising a plurality of spaced
electrodes, at least some of which respectively support a respective one of a plurality
of said substrates.



18 The nethod of claim 18 wherein at | east one of the

el ectrodes supports at |east two said substrates on

one or both of its opposing sifes. 19 The net hod of

any preceding claimwherein the substrate is one of an
IC, I1C 5 conponent, IC nould, die, wafer, ball grid

atg ay, THeGnqzﬂaodi afjelain ¢adiheasin at REBL o8 offthE ietectidideX supporis at

Pt sg BB e b Bhe G thal i onoshe - of an

or ganr c substance, organic contam nant, solvent
10 21 Apparatus for renovi

A er .ufgﬁ metbod 4 sf{ygiflﬁgsql@g slamaderein M sustigle ispne Gtan G, IC
\pApoRe AN RTREII, AR, eta%ai b §rid eré??()i%?gﬁge q‘%‘%‘f@i@ . PCB,

and a_power source for providing a v

tiErQvjse disk balder.gaadenaiay, onhantdigh.asma i s formable . . .

wi.thin.the. chanber..and. one. or.nore.of. ions,..atons. or
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free radicals of the plasm contact the substrate
£0r f adbe nwirdedfrantypre pading clronmderdirs theupptdriatiisamesnt an organrc

SREGRL AP CRrafbapl SoBRRFIGHIE o6 o1 ovi dea

as a pul sed voltage. 23 The apparat us of cI aim 21 or

coppris two o se ctrodes in the,
b uor AL e ei e Baer B con bslralecistace souPising
t he oéh@rfuu@rb@l@érh@@}e is' floating, and vr/nerer n the
substrate is on the float] ng el ectrode. 25 24 The

appar &l glecirdecingheaquusn chambefi@pdsi ng two opposed
el ect4 peRss soMh@! B amvtcnﬁg BAREDLIE QS foSihé légéétroeg difth that a

one of the el ectrodes and the other el ectro

grsmadetrrmahle within Hierchamberapgtangtas maremi ianse atprotindiees
@dﬁfatsf &48e pRenatohifit g@?ﬁ@éﬁé%e qekdi m 21 or 22

onpri si ng tmo oppose ctrodes, mherern t he power
sour dehergindiug ppwstjsqttrce) iscsupipliethes alvadabledeiagand t he
other electrode is floating, wherein the substrate is
on said. one of the electrodes. -15 26 The apparatus
& cITaherﬂpZ)araius bclaionPt idiengjn theovarabtsestaglds toufitesed to be

t ource is supplied to one of the
'Wﬁ ro es‘ﬂl‘? Wﬁ%&ot her el ectrode is

23  The apparatus of claim 21 or 22 comprising two opposed electrodes, wherein
the power source is supplied to one of the electrodes and the other electrode is-
floating, and wherein the substrate is on the floating electrode.

24 The apparatus of claim 21 or 22 comprising two opposed electrodes, wherein

- the power source is supplied to one of the electrodes and the other electrode is

grounded, and wherein the substrate is on the grounded electrode.

25  The apparatus of claim 21 or 22 comprising two opposed electrodes, wherein
the power source is supplied to one of the electrodes, and the other electrode is
floating, wherein the substrate is on said one of the electrodes.



grounded, wherein the substrate is on said one of the
el ectrodes. 5 27 The apparatus of claim2l1 or 22
conprising two opposed el ectrqdes, wherein the power
source is supplied to both of the el ectrodes, and the
other electrode is floating, wherein the substrate IS

0126t heTb@appéraMslcd oﬁduﬂ@l r&@@%am&%unﬂﬁoﬂfb‘ﬂ%&@& H%c%des, wherein
of clains 21 nprising a urality o
= D Semek s oulads Fubiied taonp Bhthe niEodss. and s ofher electrod s

r gfR@abl MehsreMUR Eﬁd}ﬁ rality
ofg sai d subs?r atggﬁbs"t@m5 a%ﬁg}sg?%gﬁ‘gfé‘g%/ﬁo# cl ai ns

21 to 28 wherein the chanmber conprises an opening

S0 thd i T 40 YR e B, o

cthereyer sogge Theupnipd taboth afthaelecbda, andshdthkPe@8trode is
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Ieadfrarre PCB, mcrovia, disk holder, reader arm or

%d sk 20 31 aratus of any of clains 21 to
whel'&i 4PPEFRIUHR %’FX%’D DS FHOR? anprisingamplurality of spaced

Seixsitcaiee Cat 104930 GFaTHicH TeRPEttveRAUBBE o 1B8He4Se %fwe of a plurality
32 A nethod or apparatus substanti
r@ ?é Ug’éts’@‘ieﬁbed with reference to the 25 -

accompanyi ng draw ngs.

29  The apparatus of any of claims 21 to 28 wherein the chamber comprises an
opening adapted for hermetic abutment with a surface of a conveyor, the substrate
being positioned on the conveyor.

30 The apparatus of any of claims 21 to 29 wherein the substrate is one of an IC,
IC component, IC mould, die, wafer, ball grid array, IC package, leadframe, PCB,
microvia, disk holder, reader arm, or hard disk.

31 The apparatus of any of claims 21 to 30 wherein the material is one of an
organic substance, organic contaminant, solvent residue or epoxy resin.

32 A method or apparatus substantially as herein described with reference o the
accompanying drawings.




