1 Method and installation for exposi ng the surface of an integrated

circuit The present invention relates to a nethod for
exposing 5 an integrated circuit by ablation of a polynmer coating
which initially covers the integrated cilrcui t . I nt egr at ed

circuits are etched in a block of silicon which is provided with
| ateral connections which are constructed particularly from copper
and allow the 10 connection of the internal circuit to a printed
circuit carryehed rpd ciretablptiednfonctRosing thyesyriaes L En

circuit is encapsulated in a pollygg% §€&§i jch rigidly maintains
the connection lugs, with the nmanip TatTon © e circuit being
al |l oned and it §hES ppreateect iionvdreiing erdurted. to a mdthoor derr texposing

anal yse the aperation of .the .ntegrated.circuyits, it is necessary.i.n
st cdsedht SE ARG S & AETES Ko e RSP hd R AT S Y it
retai ni ng iirtis iigtlggrddwe rand e siropeyaiteenali reagdaci ties. 20To t hat

end, it is kno to lqcally carry out ahl ation of e pol r ..
coating, allow ezﬁrsa&ﬁfg&)éré:fmt e 951t & Ci”teéjd R racfﬂqtoct&o %remsé%pl&é)éld.

I n order twnhiadd atse drieripRidyy Merticaattaigl idonnedoioms twhiapplarea
hi gh- power | aser beamto the polyner coating and to 25 sv&%ﬁ) t he
e

i nt egr at e EFEII G Border“ WG b ig Bh SitPRfdg Padatdi o "of

coating. connebti®nM®ihacthd siGaidiad Autcdit asspegdingddstialduatd on
allowing the application of the |aser to be precisely controlled.
30An excesSNeIN 9 AP Tapa CRITOIT FETRPHE S-aser beamresults in an

attack on the sijd Gonnddaimge &0t he diGHdulated in a polymer
coating which rigidly maintains the connection lugs, with
the manipulation of the circuit being allowed and its

15 protection being ensured.

In order to analyse the operation of the integrated
circuits, it is necessary in some cases to be able to access
the integrated circuit whilst retaining its integrity and
its operational capacities.

20 To that end, it is known to locally carry out ablation

. of the polymer coating, allowing a surface of the integrated
circuit to be exposed.

In order to ablate the polymer coating, it is known to
apply a high-power laser beam to the polymer coating and to

25 sweep the integrated circuit in order to bring about
degradation of the coating.

This method is carried out in a specific installation
allowing the application of the laser to be precisely
controlled.

30 An excessively large application using the laser beam
results in an attack on the silicon and damage to the
circuit. ’

In order to avoid such damage, the laser is applied in

a moderate manner, but islets of polymer remain in position



In order to avoid such damage, the laser is applied in a noderate
manner, but islets of polymer remain in position 2 on the circuit,
whi ch inpairs subsequent observation of the integrated circuit.

It is further known to use a plasma in ¢rder to attack the pol yrer
coating in the region of the integrated circuit. 5 This attack is

carried owWn ithed Suidahl, e Weadred nesse subs ittt e GiviaUidn icS the
arranged. This vessel allows a plasma to be produced above the
circuit. TRESIEGRE GHittgs Sabout an attack on the pol yner coating.

However, the actd an afurdthe Plasim it WY SIHWard 130 Rldaws Onrlttaz k
very small thickness of the plastics coating to be renoved.

Docunent US4 Pe89™e7 chedcrihed! & Nfe\isdd Forfe s g te PreddsetGigiruit -

conpongnt whiCh dis gonsd ruched d IR a Singhs v ida1 chhe dadice in
conprises a |aser and a plasma gun. 15However, this |aser has too
hi gh a powgrldreviéle 16 tsetidblie o5 e desed T smivé@sselledtllonics plasma

The plasmg gun isJdidheraabavedl l-;an.ayxi liary energy generator

whi ch heats the production conponent in order to cut it nore rapidly.
Thi s gun cannotThse Risetha & EIss @ 2@n mtdgcdt e dilrec wal vedause it

woul d have. the of f egh, Ofc relting, the ol yer, ¢oating.; 4 he Connegt i.on
t ?here Iﬁgh a

conductors an e conponents of the circuit. ore, s
pl asnmeO0gurd Mowlsd cddaivage wary prmialtledheickngss wii dhe o lgett st coating
integrated., 2pAs. dhdicated in [ine 40, colum 11 of this docunent, a

Document US 4 689 467 describes a device for cutting a
production component which 1s constructed from a single
material. The device comprises a laser and a plasma gun.

15 However, this laser has too high a power level to be
able to be used in microelectronics.

The plasma gun is further above all an auxiliary energy
generator which heats the production component in order to
cut it more rapidly. This gun cannot be used to expose an

20 integrated circuit because it would have the effect of
melting the polymer coating, the connection conductors and
the components of the circuit. Therefore, such a plasma gun
would damage the printed circuit which is not yet
integrated.

25 As indicated in line 40, column 11 of this document, a
corona discharge, that is to say, an electric arc, is
generated in order to produce the plasma. Such an electric
arc would destroy the integrated circuit if it were used to
expose an integrated circuit. The stream discharged from the

30 plasma gun has a micro-abrasion effect at the atomic level.

Consequently, the cutting device described in this
document cannot be used to expose an integrated circuit.

The document entitled “Multichip module packaging of

Microelectromechanical systems” describes a method for



corona di scharge, that is to say, an electric arc, is generated in
order to produce the plasma. Such an electric arc would destroy the
integrated circuit if it were used to expose an integrated circuit.
The stream di scharged fromthe 30 pl asng gun has a m cro-abrasion
effect at the atomic |evel. Consequently, the cutting device

descri bed dupdiing doeUMEp 1GARNQF hey WSed thorRxPese AN Mledsatedn
circuit. The docunent entitled "Miltichip nodul e packagi ng of
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m cropl at V@S dsy ePrBy Cail gty orf IdiRtilng e dappisicdatice® aficr st |y,

of a | gsers pramang 13 subseauentdnr A pl asma at t ack. However ,
this docunment nmakes no mention of the mcroplate being held on the

sanme support af®veyetrhe tdarfe dpsswEintdmeiieg tive rgppliicdattiforhef t he
jaser and ihe ARRICHIION, o NPl AR ARG TLEORALG J 3RV ed
pplied, it is no Ionger possible to carry out
t he pl asnweststedeiduraxactthe atrrliedtocat icdn tdhel detsed, anakitig i nt o
EO”Si der ata!ggﬁj;t#%%i%nz%fc’fthteh 1P ORg Qf e pinkegnated ;6 peylly to
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15 t heopl asrer ithe dderowi s @pprlepar e itthe st est -lpingee Ipp smedhaniteal |y
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grated circuit.
selected, taking into consideration the size of the portions
of the integrated circuit to be processed.

Taking into consideration the low ablation capacity of

15 the plasma, it is known to prepare the test-piece by
mechanically or chemically reducing the thickness of the
polymer coating provided above the integrated circuit.

To that end, in accordance with a first embodiment,
flat polishing of the coating of the integrated circuit is

20 carried out using a grinding wheel, thereby allowing only a
small thickness of the coating, which is subsequently
removed by the action of the plasma, to be left.

According to another embodiment, the majority of the
thickness of the coating is removed by chemical attack using

25 an acid and in particular a nitric or sulphuric acid.

The action of the acid is complex to stop and may cause
damage to the circuit or the electrical connections to the
casing.

Those two implementation methods thus provide for

30 preparation of the test-piece outside the vessel for
application of the plasma, then a subsequent step for
processing the test-piece with the plasma in order to remove

the final thickness of polymer whilst the test-piece has

been placed in the vessel, in which the plasma is produced.



To that end, in accordance with a first enbodi ment, flat polishing of
the coating of the integrated circuit is 20 carried out using a
grinding wheel, thereby allowing only a small thickness of the
coating, which is subsequently removed By the action of the plasma,

to be left. According to another embodinment, the majority of the
thickness of the GPaldtihds damMvEd-y:GhemLalomt tagle Us Nthrds, ant
acid and in particular a nitric or sulphuric acid. The action of

the acid REEOHA &b ao PP Ehd-ifayr arse dumetd e atte adiaddian or
the el ectrigal,cppnections to the casing. Those two inplenentation
met hods thus provide for 30 preparation of the test-piece outside the
vessel for applArcatiinrtofot Hérpliasrantidren sa ulrsajuelt astegyfast for
processin ﬁﬁ)es testpl ege M £ Iafw[f r + efpve, b
final t%hi (%( essmﬁ %%1! yrrerf/gvéélqlit e%rﬁel tes -%eg:%%hras een placed i ne

t he vesselragidwhicr i phas mendlsstpradiseidiy 4 satisfauch ymestuiddse
take a relatj.vel y- | ] carry.  qut caus quire the use
of two dif eérteent&/fabﬁqg%qiloﬂn{éfgegcaf%neicgucrelsr. nt B)If)(i g)t:ét %cﬁggt%ﬁleercﬁnventi on is
to provide a netchathdtorersl exposiingdrhel surfedeg af tan d mtesgraat eobr

circuit which may be rapidly .carri.ed out whil,st .allow
sati sfact oerX5CF Ossulrr%/gacag1 S rgcteeg lyoafteta#]eé]ir?] uelgcr at'e bts:llartgiu?rf Vé%fggdbgjoo Hihed.
To that endyattimey iwhderit iiont tried latye scdwe s netehdd fegyr ssqub siinge it ,

integrated. .circ Olab.l at i on Oift a olly.rrer 10 coebt.i whi

it .b n h .
initially Covers etnnles‘yei ht'dgriated of retiitt Cifaracter |lsneegj i E%%hlactati]torl of

conpri ses laa onatkick taippl iavat ioplofsaser tradiatd aimand iactpliasing 414 v
the Coaiirg%&ggéjkﬁéﬂfgégéégted circuit, the combined application
being carried out in the same vessel.

15 Specific embodiments are described in the dependent
claims.

The invention alsoc relates to a shear test method for
the connection conductors of an integrated circuit which is
initially covered by a polymer coating comprising:

20 - an initial step of exposing the integrated circuit
and the connection conductors by a method as described above
and

- a shear test step for the conductors which are
exposed in this manner.

25 Finally, the invention relates to an installation for
exposing an integrated circuit by ablation of a polymer
coating which initially covers the integrated circuit
comprising:

- means for applying laser radiation to the surface of

30 the integrated circuit;

- means for applying, combined with the application of
laser radiation, an attack by plasma to the coating which

initially covers the integrated circuit; and



covers the integrated circuit, the conbined application being carried
out in the sane vessel. 15Specific enbodi nents are described in the
dependent cl ai ns. The invention also relates to a shear test
met hod for the connection conductors of San integrated circuit which
isinitially covered by a polyner coating conprising: 20- an initial

step of exposing i he 4t egratedLGud aRd iHhe GARRRCT 00 GANdHGL QLS
by a nmethod as described above and a shear test step for the
conduct or $hghirdte carss idghdded §af t Ringl Fln P 125RItH&IN yeamige fogvémei on

relates 19404 RelAldlAd DR IO X ROTING AN I HRGEA! 6 Cldrelidh ddha are
abl ation of a polyner coating ichiinitially covers the i ntegrateél
circuit compeisiengf ardamy far tAysplapneg Sueperr tr @#disdtsi-on to t he

surface of 30 i rated cirqcyit; f ing,. q:
conbi nd w th TaE MO il beteer oA AOR Y Reding,
to the coatfi rgrendicdh dwrintd aldsc wigweres: tving dhntiegodtved giumedivt povamngy B
a plate far or f.i t i nt egr.at Ci J. uri.ng e..processing

t her eof , %ﬁﬁ#ﬁ% evl}plptl%?craettk?eollr?q’nce%nt;% %glre t ]%Wlasgceér' rlgldiwtgtql%ﬁ and the
appl i cati on neang ifgorret He ipd asrechame tdapatilesy off a&ctfiing torendoel igreemes o f
support pl_ate. nventi on wll .be bhett.er undecrs oad fr.om.a .

Tendi ng of 1t RETEI ARG deSor o WA Ch 1€ rIEn Ruray oy ey o
exanplie witich thef émerece itoo;t he drawi ngs, in which:

- Figure 2 is a perspective view of the chamber of the
installation of Figure 1;

- Figure 3 1is a flowchart of the method used for
exposing an integrated circuit;

15 - Figure 4 is a schematic front view of another
embodiment for the installation for carrying out the method;
and

- Figure 5 is a diagram showing the successive steps
for processing a test-piece comprising two circuits in the

20 same coating.

The installation 10 illustrated in Figure 1 is capable
of ensuring the exposure of a test-piece 12 formed by an
integrated circuit contained in a polymer coating by
successively using a laser beam and a plasma under reduced

25 pressure. The circuit 12 1is carried by a plate 13.

This installation comprises a vacuum chamber 14 which
delimits a sealed vessel 16. The chamber 14 is illustrated
in greater detail in Figure 2.

The chamber 14 has a flat bottom 18, a generally

30 cylindrical lateral wall 20 and a cover 22 which is
generally of frustoconical shape underneath a flat upper
portion 24. The upper portion 24 has a transparent window 26

which is provided perpendicularly above the central portion



Figure 1 is a schematic view of a first enbodi nent of an installation
for exposing an integrated circuit according 10 to the invention;
Figure 2 is a perspective view of the chanber of the installation of
Figure 1; Figure 3 is a flowhart of t Re net hod used for exposi ng an

integrated circuit; - Figure 4 is a schematic front view of
anot her ergrodiHEMo o tifke idnstalilat it Tk teannyiiRg 10k tlie iretrhodire
and Figure 5 is a diagram show ng the successive steps for

processi ng &NE@st-fpildeé e onPASitigT vo TIFOESES 19 (he 20 TSt
coating. The instaldationAQ idd ust rated Jdy Buguigel the capals afs
ensuring the exposure of a test-piece 12 forned by an integrated
circuit cdmcintedhion vAnsEly g aEshtlisngliBp Sircc é9siarelsy Hisi n§ S& Pasér
beam agd 3 pl asnm junder jreducgd 25 PIRSSU @a 1THe Lilaid, 12 jisSer of
carried by a plate 13. This i nstallation conprises a vacuum
chanber 14hghiNeh @& itviness o Sealfed vessdlases.. The scHamser 1B4 qoginected

illustrat i_n ar r t.aily in ki a has a fl at
bottom 18,%1% agec%enf%[alqy cg)glt?y l| rldéllrllﬂcgj:'br I%a(%ercg}lecmfgﬁ '{g%rrae?]o ‘a cover 22
whi ch i s gener dlley agfntfraistagdnicdalursiapd urdéarestch £d1 axanpper by
portion 24. The u I rti t ar. Wi [ .S
provi ded paerppré)r? |52581%ar 3‘ é&%&e%ﬁ%@éﬁ%ﬁ%ﬁﬂ% tl?%&]lt éﬂlgfvgt\‘ﬁg) Unggtct%r()}r?’l:s'
18, atiowhi ch t MepllaterlFduwrdeodt ed iar Figur eyl melrers (X2 ifon maying

position gl roseeslah, e sl e o5 A AN 9RUES PR, g

t owar ds t hel teesti-quiecehich are mutually perpendicular. Those movement
means are connected to the central control unit 30 which is
capable of controlling the position of the laser and which

15 allows scanning of the upper surface of the circuit 12 by
the laser beam.

The frustoconical wall 22 of the cover is further
provided with a transparent window 34, behind which there is
provided a monitoring camera 36 which is positioned outside

20 the vessel and which is directed in order to observe the
test-piece 12 arranged in the vessel.

The camera 36 is connected to a viewing monitor 38
which allows the development of the exposure of the surface
of the integrated circuit to be monitored.

25 As illustrated in Figure 1, the optical axis of the
camera 36 is angularly displaced relative to the normal
relative to the circuit 12.

" In this manner, advantageously, a circuit for
correcting images 1s interposed between the camera 36 and

30 the monitor 38. The image correction circuit is capable of
implementing an algorithm for processing images allowing
rectification of the image of the circuit obtained, which is
initially in the form of a trapezium, so that this image is

of rectangular shape, as if it had been viewed with an



512. The laser is, for exanple, a galvano |aser, a |aser of the
Nd: YAG type or an Excimer |laser. This laser is connected by a central
control unit 30 for control thereof. The central control unit 30
is formed, for exanple, by a processors’which is associated with
i nput and output cards. 10The | aser source 28 is carried by neans 32

for moving the hagen sbegming theblane of Jhe GLECuit (12 1R twe
directions which are nutually perpendicul ar. Those novenent neans are
connect ed red attheecépt tale comonglt .unit 30 which is capabl e of

controlling the_pQsiti f the.l r_an [ l.l-0 ni:ng of
t he upper surfgge%okggggnerEU|lr%%%bf%f%gw?§§g9£§ggﬁf Wﬁr§%§$hég
f rust oconiacalangald i22icf tthe cewerli Seftwrekeherthpr oringed witt hna the

t ranspar ent. wi ndow.34, behi nd i ch.there | oVi i i
canera§36qﬁﬁfgﬁ%i§bp6§iPfgﬁgdtgﬂkggiggb %thegé%égﬁ%%ﬁg'&ﬁ%c%gﬁgqg
di rect ed iamdorcther ctiacoliseavel tthe rtedst £pl ecsul2, abyangedeict ithe of the

vessel . . The c&g&ta 6sto %%%CE%% to a vi ewi ng noni tor 38
whi ch al | WS 1EFe §&T& 6&@'&(& the expos@fé of the surface of the
i ntegrated cirauichriddnke trprintahed. <2bAsiinenust tated aime rRisguriehl, the

optical axjs of the camera 36 is angqular]ly displaced relative to the
normal reldtiNve G ?ﬁ@qesréﬁﬁtpffﬁé%oned R Pﬁ%?rngﬁngﬁferve th

advantijageeusioyita @hkeCUirtagfe®r otafaieeid ny ithRgeso Samatrerspesed between
the canera 36 and 30 the nonitor 38. The .inmage .correction._circuit is
capabl e of-FeRSTeNeRc 1§ éﬁldf%ﬁ%ﬁtﬂﬂﬂQQﬁSlﬁﬂb%§§§iW&lp géqmslﬁmjng
rectifi catgit@nofs ddpe d MaEe Ofot hecCigicuti tohloaire ghr oaticeh .i
initially in the formof a trapezium so that this inmage is of
rectangul ar shapeCradd g 5 AMad B+ AF%Ensd e\ﬂ]btoﬁlgﬁntopttih@alt%éﬁes of

the camer @ RIPENY GYHHA6 AP dshe MROImlb inglaat itve tha st ReneldrGUitto

15 cameras are, for example, used in order to obtain a
stereoscopic image of the circuit whilst a third camera is
associated with a set of mirrors or with an image processing
unit in order to obtain a rectified rectangular image of the
circuit.

20 A nozzle 40 for injecting a cleaning gas is provided
through the frustoconical wall 22. This nozzle is directed
towards the integrated circuit 12. The nozzle 40 is supplied
from a source 42 of pressurised cleaning gas. The supply of
the nozzle 40 from the gas contained in the source 32 is

25 controlled by the central control unit 30 which controls a
valve 44.

The gas contained in the source 42 projected by the
nozzle 40 is, for example, formed by carbon dioxide which is
capable of atomising the materials which are not removed by

30 the plasma.

The vessel further comprises means 46 for producing a
plasma at the surface of the integrated circuit 12 to be
exposed. Those means 46 comprise a ring 48 for injecting a

gas which is capable of being ionised. That ring is provided



In a variant, a mrror or an assenbly of mrrors is arranged inside
t he vessel between the canmera 36 and the 5 circuit 12 in order to
nodi fy the beam between the canera and the circuit and thereby to
ensure, by correction of the angles, reétification of the inage.
Accordi ng to another enbodi ment, two cameras with different angles

are posi ti;oned JJ Qr rwﬁQﬁPQ§§{%ﬁdkh%fckm%uk%anig% IiTRIeS eblai ned

by the two caneras are transmtted to an image processing unit which

al l ows a sthewdescdpiss dendde ofindsel ¢ig.clie trgrige 49r schieed.ses an
Accor di ng ats% A% lca}ﬂn,\éﬁ;p lrﬁtﬁ_@l%d '\Jlrﬁr?;th’ atr}ée dti@rtpr%.b%rt%%le(ytng:he

approaches are ¢ i'S manner, two caneras are, for

exanpl e, used phemr dére e foltral whel Gt err@o SIGapEicd sidnmageragfd st Rdreciciagivtt t
whi | st sa tlly rd camera is associated with a set of mrrors or with an
i mage processing unit in order to obtain a rectified rectangul ar

i mge of the ciltheuitin?@A& nicz Auppld dorby rredtdmigad icirearRisng qyase 90
provi ded thr.ough the fr.ustoconica i| .This.nozzl.e.i irecte
Povar ds 1 HA T 6t A0ad o0 1 T2° TS (SFIPE a0 s Bugs 14T From a°
sour ce 42 cafnrpreessuniised ctedard g gasichlrhe suppinpldfed ey rozzlcend@al

fromthe gas contained jnh the source 32 is 25 controlled by the
central cg:r?rnrtorlor}uﬁjintl%d;qr;\mi ch controls a val ve 44. T%e gas

cont a:med in theesayLedXpmjeciredHy dhe qwzd 6 AGdsyed,orfor

exa e, fornmed by carbon dioxi de which is capapl e of atoni si t he
TRror 5l s TIEN ) Sohat e R, o PSS aih R Gk e
conpri ses Meansrid rfein Proslutd NG Pl ASTR atp s Wit ofcditerise a
integrated circuit 12 to be exposed., Those nmeans 46 conprise a ri.n
48 for injEHiHG HGIE IS t%g‘a%l@%f:“ bel 76 . ForHAtS Al
is provided &) mspgeardancen tdedthg iaxdes. afhdtheyghamerr insiide the

chanber besi de the wi ndow 26. The ring 48 conprises an ‘ass<-:-,n@1§%'lrﬁ\;‘A{(Hq1
per f orldt i iR farks Wt M buTed HtStHe P&rd PHERPIHER I ih

are directied touayds 4Me CidEUd about ionisation of the gas contained
in the chamber.

The generator 54 is connected to the central control
unit 30 for the control thereof.

20 Intake openings 56 are provided in the bottom 18 around
the test-piece 12. Those openings are connected to a vacuum
pump 58 which is controlled by the central control unit 30.
The openings 56 are capable of drawing in the gas contained
in the chamber and the debris produced during the

25 displacement of the coating under the action of the laser
radiation and the plasma.

As illustrated in Figure 2, the plate for supporting
the test-piece 13 is mounted so as to be slidingly movable
relative to the chamber 14. The chamber 14 comprises, in its

30 lateral wall 20, an inlet opening 60, through which the
plate 13 supporting the test-piece 12 is mounted so as to
slide. The plate 13 is fixedly joined to a sliding member 62
which is mounted in a movable manner on two lateral slides

64 which are fixedly joined to the chamber 14. The member 62



512. The ring 48 is supplied by an ionisation gas source 50
which is provided outside the chanber, to which the ring is connected
via a valve 52 which is controlled by the central control unit 30.
10The gas contained in the source 50 is%fornmed, for exanple, by an
adm xture of oxygen and carbon tetrafluoride. The neans 46 for

produci ng ;a RlRSHR of YekhRenCAMYIs3€ i3 3di0LLeq¥eReY ngenakalarh o4+,
which is connected to the plate 13 for supporting thetest-piece.

That generat o184 ithec@pabiee iof splosdaeitiglan iontensle é&hecthemighetite
field which | ,capablie of, hijnging.akqul, ioni $ationof stheygas tn
containedggﬁ'ﬁﬁ% %%#%ér? © %;Thg gen rator'54cis éoﬁnected to fhe
central cedttel lniand3@afrdrd cvie rdantthel telvéreskce2@irst akeadggeni ngs 56
are provi i - t r.ound - t-pi ece 12. Those
openings %gp§%ﬁﬁg§%§gl&ﬁ@%ﬁ%@ﬁ&%ﬁl%ﬁ%@% 8%%Hich is controlled by the
central controlTheniptla3@. IBhendpearthiengerb@rare eapalplrevafdedr amithg ai n
the gas caqntai.ned.in the r d e I I e i_ng -t-h

25 displaggﬁgﬁpgbﬂoﬁﬁg 3%%?%?%ﬁ&ﬁ ert%hesgggﬂgﬁ %Fogﬁ% %ggg%eq 1620
radi ati on ban@nishie-epl adrem. the platAs iid liwstr goed tilwnFifgur @ rdcetslse ng

plate for ,supporting the test-piece 13 is _nmounted sq _as t e
slidingly tﬁ)&? & Pglegtei'vﬁeo pﬁﬁgcecﬁéal@ggrlsff. a?hgngﬁaen%gr %f?f
conpriiges,pasi tito$1 130 Itateerialt analadt €20, ciaruinl é2 .openi ng 60, through
whi ch the plate 13 supporting the test-piece .12 is nmounted So to
slide. The pl atdird s A Q&&%?ﬁ diHiod e z%sllisdipﬁﬁvﬁ%era%§fev\%%@h is
mount ed i rigadmvablnel mManreraArd Wy kateerdlatsl ildes T64 swWhiaGhx ale@ imits
fixedly joined to the _ch er 14. The nmenber 62 _ 9 is novabl e t ween
a positi o™t GPEFESITS dii AT FESCiFFSHATE 1O WiiScH 351é IS4t ¢! i
subst ant i gilagneutssirge ridiewahamberr bt iard tiohe hpogidrtaf @f pmecessi ng
the circuit, in which the plate 13 and particularly the test-piece

are | déat ed 5 IFEHFENGIEN A A oW Ahé Widid G P26 €9 - The plate 13

and the nenber 162 &R PHOVicded W th angeadaned Gitcusi, Chnal lcawe tike
seal ing of the chanber 16 to be ensured when the plate is in a

position fior Trete SGHE HRET &3t Hicedd 2 trhd pPgleve disr eSS &F rangred

66 for the plate is introduced into the chamber. For creating

vacuum conditions, the pressure is subsequently reduced in

20 the chamber using the pump 58. The surface of the integrated
circuit which has to be exposed is subsequently subjected to
laser radiation from the source 28 in step 72 of Figure 3.
The laser beam used preferably has a power level between 1
and 50 Watt. It is applied for a period of time, for

25 example, between 5 and 30 seconds. The laser beam is
particularly applied in order to allow ablation of the
coating of the circuit over the majority of the thickness
thereof, leaving only a residual thickness between 50 and
200 um and preferably 100 pm.

30 During the processing by the laser beam, the
development of the circuit is observed via the camera 36.
The debris removed from the coating are received by the

openings 56.



W positioning the integrated circuit 12. Finally, a protection
mask 68 is provided above the circuit and is carried by the plate 13.
This mask delimts an aperture 70 for the passage of the | aser beam
and the plasna perpendicularly relativelGo the portion of the 15
integrated circuit which has to be exposed. In order to expose

an integrated gi i h i reui:ty i i osi.ti d - pLat e
13 bel ow t he n%g&%ESEH%%eﬁh%hgggﬁgfgii Ogﬁksgdégégggﬁt5gﬁﬁggghahber.
For creat ipdgswacuasnpcondiceidonsart liepressuné L8 subséguentl ywisdaoed

i n 20.thet%23€ﬁ%2u“ ‘g%vH% RUTR, 98,10 %%%bﬁ%ﬁeobegggliQ%egpéted
circuit whiich“has“to bé&'exposed is subsequently subjectéed to [aser
radi ati onwhridmtt he sSeulste 128 unnest epdizedf pFegsnee3. Thhe basemabeam

used preferabl as_a power .l evel .be en_1 and 50 .Watt ., Lt .

aop i o 1 oFcabel By P Bty G B R s be® el Rall 4eamils
seconds. Thenkaser fheam beipar irodluarldy bgpphieedenp ratder 540 al | ow
abl ati on of the, coa ingﬁof tE@ c'ﬁpué: ogsr t he na'orit¥.of thet

t hi ckness t her é3F, PLEETPNG TSR 2R e SRduar St fPERAESS "BEFwESEn 556 TaR¢®
200 pm andopr ehenabhy 306 ppmce3Rbur iofg thhe rpsacepsiengnhy trhe | aser
beam the devel opnent of the circuit is obsgrveg vi%ttge anera _36.
The debri $FBREFEY TEr oM En& OC5at i § Ta e YrEceVET By t I eoﬁéﬁﬁnﬁé 56.

10 10 Abkes oBky the esicduald pel wieb reeakiengitemehes tyadepbasm is
produced near the circuit 12 in step 74, without the circuit having
been renpVéd CFPEmSt RE FESI- 16 and whilst it is still under reduced

pressure. This1pl agMaphs i2dPrRAUGEHRY gas heiing bejreeked 3for amdt heo
ring 48 and a nmagnetic field being produced by the generator 54.
The pl asmilipréférably has the characteristics suitable for ensuring

di spl acement ofrpkhe @8R PeseMe plherkerneLatyr 8wihhe twokkicNGction
pressure | evel and the type of
15 of the ionised particles, complete removal of the residual
polymer layer even in the undercut portions of the circuit
and under the copper connections.

During the application of the plasma, periodic

atomisations of carbon dioxide allow the residues produced
20 to be eliminated.

According to a construction variant, the first step 72
of using the laser radiation is carried out whilst the
integrated circuit is subjected to a plasma.

When it is found to be necessary, for example, owing to

25 the unequal thickness of the residual polymer layer which
covers the circuit, the successive application steps 72 and
74 for a laser and a plasma are reiterated in order to allow
ablation of the residual layer in the regions in which it is
thickest by means of the laser beam, after previous action

30 by the laser and the plasma. After the second application of
the laser radiation, a final step of processing by plasma is
applied.

According to another embodiment, the plasma produced in

the chamber 16 is maintained, not by a magnetic field being



10 gases used are selected in accordance with the type and thickness
of resin. It is applied for a period of tinme between 30 and
240 m nutes. The presence of the plasnma allows, owing to the action
15 of the ionised particles, conplete rldnmoval of the residual polymer
| ayer even in the undercut portions of the circuit and under the

copper co Q%ﬁbkgasowingfto th@u@%ﬂgr%Q%raPFLiﬁﬁkiQHSQEaHh%ypb@§HB1

periodi ¢ atom sations carbon"di oxi de allow the residues produced
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resi dual | r. | I ich covers the circuit, the successive
applicgti%%l§ggﬁscg§%éﬁ 74 for a laser and a plasnmm are reiterated

in order to al IowwaBlabieompefretche teesittaal, Wayér siight hemeggiodns thr
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action 3ocﬁfcﬁﬁe pl'a he "Se appl ication
of the | agerivadiodt ithe, pdafsiaal step of processing by plasma is

appl i ed. ccording to another . enmbodi nent,..the plas ro

in the chanber 16 F?m%é%ﬁpapﬁgdPgﬁ§Peg3ageﬁaéﬁgﬁﬁglpﬁeﬁggggﬁﬁggggﬁ%a
produged ow nget @atke vgerenatfar thér huducast ead bycheitngnsubjnelct ed t o
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sui tabl e fOFTEOATSI A ORE §as TR LM H‘&ﬁ%é’ﬁ, Bat "béieng SitHs IPPRGH BHE
in itself da@yatback rithe cwtpoImprEe I seaatifnGenlkti nwnlgl ubelecapprecicatied

that, with such a method, the circuit may be eﬁ@%%%dt ery pr %i%%&%h

owi ng to FRESEURE PEEER 6% i plrashations @
constitute the circuit or the connections of the circuit not

15 to become oxidised with ambient air.

The combined action of the laser at first and the
plasma in a second step allows very satisfactory exposure of
the connection wires which connect the integrated circuit
itself to the lateral connection lugs which protrude

20 relative to the casing. The action of the laser allows the
upper surface of those connection wires to be exposed whilst
the polymer located below the connection wires is removed by
the action of the plasma, without the connection wires
becoming damaged.

25 Such exposure of the connection wires is particularly
advantageous for a subsequent step of shear tests of the
connection wires, the results obtained during the tensile
tests not being modified by the aggressive action used in
order to remove the polymer.

30 Figure 4 illustrates another embodiment for exposing an
integrated circuit. In this Figure, elements which are
identical or correspond to those of Figure 1 are referred to

using the same reference numerals.



The conbi ned use of the laser radiation and the plasnma 10 in the sane
vessel further reduces the operations and therefore allows an
exposure nethod which is very rapid and easy to carry out. The fact
of remai ning under reduced pressure betl®een the two operations allows
the metals which constitute the circuit or the connections of the

circut not 1510 hecogryguhfbaed WhLNo2UBheNhndbt. zodycedne cooREed

action of the Faser at frrst an he p asma in a second step all ows
very satlsﬁmeﬂgrynexposumecoﬁduheooanmeorﬁphaﬂﬁdewlﬁhléhmééﬁh@étcthe
| ntegrat e GLGU! bl ERELT GEQLDS LALeEAL GRANRGTLON LHOSCUOLED The
pr ot rude refative fie casi ng. Re“Action of “the Iaser afl ows

t he uppertsat#pmecef12hwheobomneshppnrwﬁdebytbhbepé&peséa whi | 86 the

pol yme ated bel ow t he _caonnectign,wires_i e y actio
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this enbodi nent, the Iasna un reduced sure na in vac
cond|t|0n§oP§c?e6P508 c tﬂﬁgaﬁgﬁsﬁﬁérF@jﬁFggﬁalnlﬁrgﬁFs Hﬁépg ?ﬁBHL

chanber 140h§sg@m@ge§§atﬁe Pheskestyapi.ece 12 which is supported by
the plate 13 is, as 5_above, arranged faC|ng§the | aser _source 28 and

means 40, 42, Ahef pPPLRPERERAGOR @Pé&ﬁﬁn@n 15y éDFFEYIAEAOD 15 The

means for llarea@%bmgt@nt%n@mh%le@ liaseheCORBiLSead1BAZ2le r1gQrkor,
dlschargln% a plasm %as which is connected to a gas source 102 whi ch
4

cont aiths &R§Pg€ATERIEN édﬁﬁ%P@réuéﬂef@eéxﬁééﬁtéﬁdt€aﬁﬁéﬁr radiation
tetrafl uoridg. <TBeclaser tios sused taskanpgoPneenhor exciting the gas

injected in order "to brln%_about ioni sation of the plasma gas.
Figure 5 illustrates the successive steps for exposing
the surface of two integrated circuits in the same casing
formed by polymer.

20 Currently, it is known to associate a plurality of
integrated circuits 100A, 100B in the same polymer 102,
thereby allowing the provision of the equivalent of a
miniature electronic card. Such circuits are commonly
referred to as a “system in package” (SIP) or a “multi-chip

25 module” (MCM). The integrated circuits provided in such a
casing may have upper surfaces which are located at
different levels, in particular when the integrated circuits
have different thicknesses.

According to the invention, the casing is firstly

30 subjected in step 104 to laser radiation which is intended
to remove the majority of the thickness of the covering
layer. The portion removed is designated 105. This ablation
is carried out by a plurality of passes carried out with the

laser radiation, the number of passes being greater above



The inplementation nmethod in this installation is identical to the
one used in the installation of Figure 1, the circuit 12 being
subjected firstly to laser radiation then subjected to an attack by
pl asma. Figure 5 illustrates the lsuccessive steps for exposing
the surface of two integrated circuits in the sane casing forned by

pol ymer. 2QQurrently, yhbseSy %%E“f%%ea§§0%hét@e@p@%%ﬁahhtXhQE manner,
integrated circuits 100A, 10 in the sanme polyner 102, thereby

al | owi ng tthe peeeirsiienagblike equipvaltentléPvaanirficatupé BPéyiesniayver
card. Such i I %%3 hy  reher cedet @nas kdesSY$heMehnd s RABKAGRY
(SIP) or gognﬁﬁtﬁﬁghggﬁfggno %ﬁgy ?N%Nf. %he inteSPated circﬁits
provi ded ion sach afcasengimeyiliave upper surfaces which are | ocated

at different | I [ rticul.ar e.in ated cipecuits have
differént thi chuoseasetid ér&%né§€8@?§§t%§véht%§%? thg’cgsing is
firstly 30nsebjreceedcimcstiep 1042 0 104@8erreadivatconevhitohai »lesmended
to renove the ority of the, thi f th ring r -
portion ré@ﬁ&gg%#énggsﬁgﬁgke hf0§$§$§?§nggpét%8%8¥§o%a%Figégoaﬁgggugl
pl ural ity pofl ypasseés year whedhouemaiitils bhevieasér wadiiatisonirthetsunber
of passes bein reater _above 3 the circuit . wh u r fa Is.the
deepest. In th%§%§gﬁﬁ§rF%thmP§ eri's ggpﬁﬁgdlgggéglﬁggngoﬁggorél%g
resi dual pol yimer phayerul@2 1avidvgnsabsbanst eablby itnketsale thiki ckness to
remai n behi nd %n eac seqguen as illustra ege

h of the circuits. 5Sub I,

St ep 105V FRA Tt S9RaFRY EEFAOTt EOE60RY 008 ATe Ll Bor8d P oA
pl asma wWhiweh clr iiRgS oabeudt firae ployideaneeuscabllat Tor abethereesiodual
pol ymer | ayer i ch remai ns, above the various circuits. atever t
b Nt gr e PRECANEAE: 0. hec ety “PELG Lone phil Citatryer 20-
advant agequs t@aodiamgrt- , of: hiehe petentl an, pble tprakeacticern maskig81iys
initially a solid plate which is formed frompolyner or netal. The
apertufe 709 §2§ PeCOMPLSE6dds SEF 15y e YaSErPFa Pét?%ﬁ PrometRend

| aser 28. Jf thRi s iFRANEr artrhe RRebUe i SuRdSiatHeRehever Y spregirsehy t
15 and has a conpletely satisfactory shape for the processing of the
circuit affafgédYbelrGwnasyeh LadjfdstmBRchpg it POSH 1O8 188 Py GuPTre™

manual | y @h%@e@%%@aﬂb%@L positioning of a preprocessed mask.
If, during the processing of the circuit, it appears

20 that other zones of the circuit must be studied and are
covered by the protection mask 68, a complementary aperture
is further provided in the protection mask 68 by action of
the laser radiation from the laser 28 in order to produce
another working zone.

25 Similarly, in a variant, the initial aperture 70 is
enlarged by the action of the laser.

The plasma attack carried out during step 74 is
reactive ion etching (RIE). The plasma 1is produced by
generating a magnetic field in a gas at a pressure generally

30 of from 10 mTorr to 1000 mTorr. This is a so-called low-
pressure plasma.

The magnetic field is produced by the radiofrequency
generator 54 which is connected to electrodes which are

positioned in the vessel 16 in the environment of the



If, during the processing of the circuit, it appears 20 that other
zones of the circuit nust be studied and are covered by the
protection mask 68, a conplenentary aperture is further provided in
the protection nask 68 by action of thel4aser radiation fromthe

| aser 28 in order to produce another working zone. 25Simlarly, in a

vari ant, %Q%%EQME of38§§?§%5aﬁ% IS ¢ %ha%8§?a9XuEQ§d%C%§°ﬂo%f the
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adm xture strlpplng % en&of hei r elgctrons %Beregé creatlng t he
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nmove towards the circuit 12 where they collide with the residua

pol ymer af@“ERE Spsiymer TGt éd B@Ied\ﬁ ttﬁéycﬁﬁdé&fjieoh’ iéondict 6Fs1fyahe

attacked eherieal bynd The pensmeeaabhen gahby whihcbheecesicdual
pol ymer and %|ect a portion of 15 the polynmer, with their kinetic

ener gy bei’h§ PF§ﬁ§ﬁeFPede attackefle plegSRE LAt adlei 4084r Feéd fout
during or -akkekatihe apphi edll R saljutthe phasek Whainlistjkhe kntegratedor

circuit 12 is kept on the same support plate and thé support plate is
not mdvedthe polymer, with their kinetic energy being transferred.

The plasma attack is carried out during or after the
application of the laser whilst the integrated circuit 12 is
kept on the same support plate and the support plate is not
moved.

20 In a variant, the application of the laser radiation is
carried out until the thickness of the residual polymer
layer above the integrated circuit is between 200 um and O
nm.

The power of the laser used is approximately 0.5 Watt

25 per cm?.

According to one embodiment of the invention, the
method for exposing the surface of an integrated circuit is
carried out in accordance with the steps described below.

The test-piece is an electronic component which has a

30 size of approximately a few cm?. This component is coated in
a polymer-based resin (black plastics material in
appearance) . This component must be open so as to expose the
integrated circuit. During the production of this integrated

circuit, the integrated circuit is mounted on a generally



20In a variant, the application of the |aser radiation is carried out
until the thickness of the residual polyner |ayer above the
integrated circuit is between 200 pmand 0 pm The power
of the laser used is approximately 0.5 Matt 25per cn®. Accordi ng
to one enbodi nent of the invention, the nethod for exposing the

surface O%e%ell@gga&@&%@m%h&CUbh w%lear%hégeoa&elarégﬁaega@ﬁ@ Wi kB
the steps described below. The test-piece is an electronic conponent

whi ch has (@r3@ugiszecéf cxpproriinerangciiprew-chRe TRR§CESAPBNEREL VRSN
coat ed 'ntﬁep9h¥gﬁEaQ@ater%%h@ ggha%%epb§55'9§ pebeghal abBut by

appear ance) i's“conponent nust be open so as to expose the
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p05|t|one§ FéEF gly at eegeﬁfrgngné |Iﬂ 8s§%0"i A Ela ang wﬁlch

Wis omnphetebwpnamaDWebama&heﬂh@1$@rtaeesutfabe odathﬂgcobtuhg of
conmponent herefore, the thickness of polyner to be renoved is
not unlfoFﬁFOSQPpFﬁl§t5urface in order to expose the surface of the
i ntegrated cirQlietrefore, the ahptﬁhe@enbﬁaboa@mﬁertoabeXfeapvbmage is

made of the conpaonent so as to estinmate .the size of th n ra
CTrourt.  BYtoOTRaram Ay tnat %, 3y Thntgd othen (emegaose thE Sedracs
of the co&gom@@tinaaba@mgﬁiwuhﬁuatqal|brated optical canera, the
p03|t|on of the integrated circuit can 20 be neasured (top view

order to rep05|P|éonﬁéeéﬁﬂFF@étF@ﬁnf6ne38fXtﬁéylé?@ﬁeaﬁ& Pﬁgeppésﬁﬁe
relative t@nheceenenent tid s@ltfimate the size of the integrated

circuit. By correlating that X-ray image with an image at
the scale of the component, obtained with a calibrated
optical camera, the position of the integrated circuit can

20 be measured (top view) in order to reposition the
application zone of the laser and the plasma relative to the
component itself.

In this case, the integrated circuit has dimensions of
200 pm x 200 pm.

25 The electronic component is positioned on a plate in
order to be introduced into the device according to the
invention.

The aperture serves to protect the external pins of the
test-piece. The aperture 70 of the protection mask 68 has

30 dimensions of approximately 1 mm? .

In this aperture, the
combined application of the laser and the plasma is carried
out over a predefined zone of the integrated circuit.

The positional measurement of the application zone 1is

thus aligned with the component positioned on the support



In this case, the integrated circuit has di mensions of 200 pm x 200
pm 25The el ectronic conponent is positioned on a plate in order to
be introduced into the device according to the invention. The
aperture serves to protect the externall®ins of the test-piece. The
aperture 70 of the protection mask 68 has 30 di nensions of

appr oxi matp%'agel 1AM kR LhisS (aReHhW @ant Be corbiined oappliicaLi-gn,Qf
the laser "and the plasma'is carried out over a predefined zone of the
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t hi cknessepah gsitrs.cannot 10 be neasured w th precision.

Therefore, a zgone wder than the circuit is .favourably defined, to
whi ch the | aser °&nd/ or Ttre I REHE Vil IuChl?e ti‘ﬁﬁl%n&i’.ses b RSP Psannot

| aser jabl aathel @ﬁais%r%]tdaﬁzﬁi&(ﬂl QMelcid izone Teasfidmg 220.gpa wi220 pmaso tae
to cover the zgne of the in rated 15 circuit, neasuring 200 pm X 0
pm  Aft er S W Smitfutféy O ie op &5t i & s tGred c}r‘s‘g;éart taéldc/ﬁ%c%%e
t he dept h pfasiRsiil inemevegpilkel .depth is preferably nmeasured in the -
vessel 16 so as to elimnate any risk of error in reg)ositionin t he

support plate 18 %iFstthearsds@PIa%iqns WefFadited QST o 20 &5oSiti o

a nechani ¢aly ehenentz ot @riMdNidy ad ewdansref 8l gretdres.induefrated
repositioning would be a risk of error which wuld detract fromthe

succedd ofcigpenitng e Cathartehtmard 1% Wecddsary stiéps Mot¢s, the
excessi velgy,axtand, tihe didfdle dunatd Qe 0ft d R LReRRg.depth of resin

removed. The depth is preferably measured in the vessel 16
so as to eliminate any risk of error in repositioning the
support plate 13 in the vessel. It is very difficult to
20 reposition a mechanical element to within a few tens of
micrometres. Such repositioning would be a risk of error
which would detract from the success of opening the
component and the necessary steps would excessively extend
the total duration of the opening.
25 The measurement is carried out, for example, with a
camera 36, with the focusing being adjusted in order to have
a depth measurement.
This measurement allows an increase to the laser
ablation speed.
30 In this example, the resin thickness is 1.5 mm.
There is produced another zone which is slightly
smaller at 220 pum x 210 pm so as to retain a step M1l. The
depth of the step M1 will be measured subsequently in order

to determine more precisely the laser ablation speed.



25The neasurement is carried out, for exanple, with a canera 36, with
the focusing being adjusted in order to have a depth neasurenent.

This measurenent allows an increase to the |laser ablation speed. 30In
this exanple, the resin thickness is 1.5/ mm There is produced
anot her zone which is slightly smaller at 220 pm x 210 pmso as to
retain a step MjncIhepdepth;efi hhester M@e@%&bn@% %?%h%@t has been
subsequently in order to determ ne nore precisely the [aser abl ation
speed.  17<Sipdgedy h&hgosiatsiean afl atieneLiec Brarite dc SipeRénty Was hveén
retained, %. b%%%r ablea l%Qé S r8fcarigd tdiheet by WkﬁQ%ﬁEuﬁ%%%Hggbngs
t he plate. he "abl ation tine is calculated so as to | eave 700 pm of
resin. 5AgaideaW@e7@@ematKﬁhrﬁ§l@topped and a neasurenent is carried
out sogas to b r, calib hi n (S
left. sy Thes e|erattrl it S%é)%%ﬁg%tn?o% gne%tg%lg%%ﬁtt Bai ng
r enoved froammhaei vess elo E@ ol dosrier eet chailrdpriad ehéduen et WGt Ispged and
reactive |o% etc@%nq ( e% type physico-chem cal plasma, the typical
et chi ng spee herefore, a first pass is carried out in a
zone neasurlngAzlmhpmlxlzmo prhoiill oridérouto téal ichratte drhie erotpongnt
speed of the resin wth St MB. e l.aser a I i_.on |s tarted
again so ast¢ Ireeé{\?é’edf gfroé[&a ei(—i\-fesf(?(} p-rllaﬁho lr‘—’lessf’ln,el%over a ‘S grn'
zone measwitng a2Q@admix 2 idrpratching WREE) th@p@p@ﬂ@tﬂl@'@ﬂ@leﬁu@ﬁﬂed

it is apparent tha an edge .of the circuit, i.s Iread [ The
| aser abl SO0 Hiss SEHE TG QLrGhiTr Furthar THAY eXpeete:
this first pass 1s carried out in a zone measurlng 210 pm X 210

um in order to calibrate the etching speed of the resin with
a step M3.

15 The laser ablation is started again so as to leave, for
example, 200 um of resin, over a smaller zone measuring 200
um x 210 pum.

When the operation is stopped, it is apparent that an
edge of the circuit is already visible. The laser ablation

20 has continued slightly further than expected. In this
example, the explanation involves the inclined position
(vertically) of the circuit.

It is therefore decided to again produce an ablation
zone 1in order to expose the remainder of the circuit. The

25 ablation zone is of triangular shape, passing via the three
corners which are not yet exposed.

In terms of depth, a gradient is selected so as to have
a greater depth in a corner diametrically opposed to the
corner which is exposed.

30 The ablation is restarted at that new triangular zone
in order to remove 20 pm at the deepest, which is deducted
from our estimate of the gradient of the inclination in

question.
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questi on. sequent [asma step is un, over a
zone which is §E|ghcbysaﬂderlaﬁegrdéﬂat@onnvé ebesar upedt hdhépr gant in

and the f%ﬂ?hHSSff8iléas§ﬁ gcgigsha @9§§ggehp cens Exrch§§eas

abl ation i's agarn use anin turn by pl asma
abl ati on gntpllethéycerkpostdi.s conpletely exposed. For opening a

second conponent of the sane_t iLngcs d n
cal i brated by ?ﬁe Ppenlngasufgﬁgﬁp %Pﬁpﬁéggkegg %ﬁ? %ﬁﬁ§n59gﬁf F%?
exanpl e. Skahﬁaglypebhe peecbse cilidepthdbbywebn fheesurbacecubnthef

coat Ing 20! e L5t chodochr il { s, MEapyAed, atplhedly st poultee

abl at iion aaptbebstaébedtﬁ@ asiriffackeave tapproxicimatebyd20@epmmoegrathée

entire Surf%%%l%flgh%egggggbtat the first circuit and is used as a
reference for the following circuits.

The ablation can be started so as to leave
approximately 200 um over the entire surface of the circuit.

15 In accordance with the confidence held in relation to the
variability of the position of the circuit from one
component to the next, however, it is possible, for example,
to allow a margin (250 pum in place of 200 um) or,
conversely, to aim for a lower value (50 pm in place of 200

20 um) so as to operate more quickly for the plasma.

The plasmas used are etching plasmas. Preferably, a
plasma of the RIE type (reactive ion etching) between those
two plasmas is used. However, an inductive ICP type plasma
(inductively coupled plasma) would achieve very good

25 performance levels. The difference between those two plasmas
is between the preparation of the plasma which is carried
out in an external chamber. The plasma is subsequently
transferred by a tube to the chamber in which the test-piece
is located, the distance separating the two chambers

30 typically being 10 cm.

In all cases, the etching plasmas may have an etching

speed of less than 120 pm per hour. Typically, when an RIE

type plasma is used, the speed is 27 um per hour.
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1. Method for osing an integrated circuit by ablation of a ‘pol yner
coating mr@bmedtamlw%@m steHeg FariRft QWd i ridhg tsame vessel
char act ertfée)d inthat it conprises a conbined application of |aser
radi ati on and a plasma to the coating which initially covers the

i nt egilat ed CI rcw t, the conbined application being carried out in the

same vessel Pg%]tgl)%od aCCO].ZdllJ}%tle?dCfé:l rdi r@qéxoa&%%lggerlt% o hat

characterlsed In It conpris first a ste yi ng
| aser radliatq:@trpmmbsshefmastsl}ep { 7eemf ( "b;p)plcyﬁ repral ples e ser

Met hod ac di.n o] ch CLE[ S§ { t (74) of
appl yi ng élatf%%rﬁraaﬂ%sa% arteds% gﬂ heglér#)edhﬂﬁ%dg]gf 53?% is still
subjected to I aser radiation. 4. Method accor d| ng to claim?2
or cl |m3 20, ¢ rised nthatt pllcatlo

| aser radl ati ofr r@ %&? i 89U l%%t?? ‘fﬂ g héljckn %%a% i)’ee(%)elsrlg gaart
pol ymer ctia i sige@bove) tde app egtag eche i pada i s thazmd 5hahat 2002

m . o . . s
P integrated circuit is still subjected to laser radiation.

4. Method according to claim 2 or claim 3,
20 characterised in that the application (72) of the laser
radiation is carried out until the thickness of the residual
polymer coating above the integrated circuit is between 50

and 200 um.

25 5. Method according to any one of the preceding claims,
characterised in that the application (72) of the laser
radiation is carried out whilst the integrated circuit is

subjected to the application of a plasma.

30 6. Method according to any one of the preceding claims,
characterised in that it comprises a step of atomising a gas
flow towards the surface of the integrated circuit capable
of disengaging the residual particles which are present on

the integrated circuit.



255. Met hod according to any one of the preceding clains,
characterised in that the application (72) of the laser radiation is
carried out whilst the integrated circuit is subjected to the
application of a plasma. 306. Met hod ag@ording to any one of the
preceding clains, characterised in that it conprises a step of

atom sing a gas flow towards the surface of the integrated circuit
capabl e of disengaging the residual particles which are present on

the integrated circuit 20 . 7. Method accarding to any one .of

t he preceding i a{\?‘??é?o%kﬁa?%%lf%%l?%etoo i Y S ¢t Otrheaé?qrrae‘?%%éygr ec?i]lfc]&fs'
pressure ghasd@cebised in Schadktdins peoaidiig 4 acadycanedsalwd ms 1
to 7, characterised in that the plasma is an atnospheric pl asna.

9. Met hoPHTHding to any one of the preceding claims, 10
charagterised in that the plasma contains oxygen and carbon

tetrafl uoride. 10. Method according to any one of the,Preceding

claims, characterf¥EPT PEFEITRI coft s e Pr cethty St'éd 15 of

reduci ng ¢ierddessiiey of n ties vessel pddila tis %(r?&i&nd’%%éﬁlc agnch dnkh .
that the vessel (16) renains under reduced pressure during the

conbi ned application of the |laser radiation and the plasma. 2011.

Shear test netdodydQiod he-ECORNESE 1105 LA WS e Prd KAl @hims,
circuit which is initially covered by a polymer coating conprising:
an i ni% i atharagreybsed4in gfhal pase r@flaew | FRIER e PETFIU AN AR T

connecticgg§§g§&5gfg§epy a method according 25 to any one of the
precedi ng clalnms and a shear test step for the conductors

whi ch are exposed in this nmanner.
10. Method according to any one of the preceding

claims, characterised in that it comprises a preceding step
15 of reducing the pressure of the vessel (16) to create

vacuum, and in that the vessel (16) remains under reduced

pressure during the combined application of the laser

radiation and the plasma.

20 11. Shear test method for the connection conductors of
an integrated circuit which is initially covered by a |
polymer coating comprising:

- an initial step (72, 74) of exposing the integrated
circuit and the connection conductors by a method according

25 to any one of the preceding claims and

- a shear test step for the conductors which are

exposed in this manner.

12. Test method according to claim 11, characterised in
30 that the application of the plasma is capable of removing
the residual polymer and the polymer located on the

connection conductors.
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12. Test nethod according to claim1ll, characterised in 30 that the

application of the plasma is capable of renoving the residual polyner

and the polyner |ocated on the connection conductors. 21 13.

Installation for exposing an integratedlcircuit by ablation of a

pol ynmer coating which initially covers the integrated circuit

conpri si ng: means (28) for applying |aser radiation to the

5 surface of time inisgidted o ritor texposing areanstdgyratappladmgit by
ion of laser radiatio attack sbytgﬁl asma

o the oo ITGITh 7 HA AN SRS (HEhragrie Cia S o
a plate (deditsdippiorduitg ddmpridagsated circuit 10 during the
Fadi at fon and { REERsD |20 Lo ME (o) 345" (TRE Ao PO capabl e
of actsi ngs@rrdde SEMEhs UpPEdrated ecldd)it 15
- means for applying, combined with the application of
laser radiation, an attack by plasma to the coating which
initially covers the integrated circuit; and
- a plate (13) for supporting the integrated circuit
10 during the processing thereof, the application means (28)
for the laser radiation and the application means (46) for

the plasma being capable of acting on the same support plate

(13) .

15



