"STORAGE BOX FOR AN OBJECT TO BE PROTECTED AGAI NST
PHYSI COCHEM CAL CONTAM NATI ON

DESCRI PTION 5 ™ The invention relates to a storage box for an object
to be proteec- t ed agai nst physi cochem cal contam nation. Mor e
specifically, the invention relatestothefledof the manu- 10

facture of products i STRRAGH 89% FORGAN, OBJELT, 10 2 tion

uses clean room technol ogy congiystcotHERfCAY eaMAugNA'heNat nosphere in

whi ch the product is produced. Tn the agroalinmentary or pharnmaceu-

tical, as well as the mcroelectronics industries, nunmerous prod-

ucts are consequently produced in a cIDBSCRIPGDON at nosphere in order 15

to avoid contam nation risks. In the mcroelectronics field,

contanmina&tion is nore particularly feared in the production of

parts having vehy imvestigeontiaceesoandtesageybohifiorfad whistichode protec- | CD s

or sensors and L p L0 MROMfAchU &0l B aRAGHGROT devi ces, such as
mcroprocessors S af' ynamc nenories, etc. 20 There are
essentially two types of cont am nati on, narrel y partic- ul ate

contani nation gpg, %BXéiﬁQQﬁ%m £id lﬁ@mtaaa NARLOLY to the fieldPaf ldngUkae
contam nation 1s due to a ysi cal deposit on the 25 pr oduct produced
and whi cHOi s | ifapturet of garvglqtﬁs@ 8 Priyareigpn environmsnlng fBhs PreAREIopn the

m croel ectroni gged ic@ksh rBod te@findlioky Cdblﬂs:Lst:mg oﬂ/\@f:%tﬁngsuﬁehadﬂéﬁﬁéies ifan
|ead to short circuits or to interru ons_ or di sconn%ctlons to

el ectrical confB&gh §RE PrPAuGH s Rrogpeed. In the atgﬁgajs’lmfgt?ﬁy Ph&aERISPY™

geonetries deCﬁ;eaﬂaSaeu&uy L e andréaect@ics mss&iefsrmmardxevmmcbrons in

the 1970's t b h 90’ s,
I ngust ri aisl s?sslﬁlﬁﬁrca%é\?n°“ts:3€8nl%%%lpmguce8 in a cld % % ena{ﬁpth fe %egnnfeé

manuf act wse el eot#veidccanapionrents risksr gEéw-the mlcroekm‘-ttrp@ssoflead2 to 0.5
[err] m A partl ﬁyléﬂiﬁag§yatfgnm@§£'ﬁ%@rfﬁwl§£&§1feared 1nC£H3pB{EHQE§1JHaQPOt be

avoi ded by sinply using conventi ona ean room procedur es.
parts having very fine geometries and using thin films such as

LCD's or sensors and in the manufacture of semiconductor devices,
such as microprocessors, static or dynamic memories, etc.

20
There are essentially two types of contamination, namely partic-

ulate contamination and physicochemical contamination.

Particulate contamination is due to a physical deposit on the

25 product produced and which is liable to give rise to physical
phenomena. Thus, in the microelectronics field, e.g. on silicon
wafers, such deposits can lead to short circuits or to interrup-
tions or disconnections to electrical connections. 1In this field,
the size of the active geometries decreases every year and has

30 passed from a few microns in the 1970's to submicron dimensions at
the start of the 1990's. Industrialists now have technical equip-
ment enabling them to manufacture electronic components with geo-
metries of 0.2 to 0.5 pm. A particulate contamination of such
components cannot be avoided by simply using conventional clean

35 room procedures.
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B 12055.3 EE - 2-

Physi cochem cal contam nation can be due to the actual production
processes, i.e. ‘¢leaning or annealing at high tenperatures under a
chemically active atnosphere. It can also be due to contact of the
produced product with its direct environnent by nmechanical friction 5
on the product support or by interacting” wi th the surrounding

at nosphere, e.g. oxidation during storage between tvvo stages of the

process. In order to avoid contam nation, gr esent two different
proce- 10 ghyeisoghemigal FOrRAHBR YN E2R Bt ¥ ththteh AV FEANEHE n t he
manu- f pebdedsisBg, WOE k&:h.@ﬁ)nﬂfg bxhemaeilﬁ.a‘gl aaehﬁ:gnttéﬁd:er@i:uidseuﬁe\tl sonnent
of t he

p nt t he_envi ronne
manuf act uri ng \ﬁé?‘i?s‘:ﬁgby @Sﬁlvelgtmspg%’fest SE%fcaBe%IIsf’n%e “Eh-Calf? rktac‘: "o Ufe
envi ronment al  peodlictel oprddeonedtmiing direct entviieonmeotl byt nexhasiralp feirtion he
products produ d..an h;”ﬁ N TSP t wdely
used sol ut| on. Eiotv% gr&n‘gu bzt or %y t ﬁpgtra?tég&eiééﬁ;ftﬁe Sﬁlrkg&}rﬁfllrg{??)perat or, a
source of si gnlatinmh?re, e.g. oxhdatiion|durine mpt4@ubat°@eco¢ﬂ°am%a§|‘zfnth? hi s

procedure is |iymt&ad, 20 to a cleanness equivalent to class 0.5 to 1.
(Cass 1 corresponds to the presence of | ess than one particte,
whose di aneter exceeds 0.5 [err] mper cubic foot: Federal standard
209c, "AirbornenPs¥delcid At eid contamiﬁlmﬂl | e pBedendSERS di fE k@R ROONE and
Cl ean Zones"). The quallt uch an _environnent is difficultly

conpati bl*& vm t HUF $f ARBHFeEe -nagsly thet?ﬂ“ér%]f of i Fifs WAV PRTE e dhet'f i BT over
than 0. 20 [err]fahr_unng worksidp' ok, sdlkcSiveh cantdludfacherdnRgronmeksdp wher e

all the atnosph roguct. is controlled, the manufactured product is
general ly transpor‘f 84 a box or container ensuring a good
protection agai nst partl culate 30 contam nation, but a nediocre seal

wth respect taq r [N : a of the
p ﬂgrg%nﬁkg gg[ﬁﬂf gnv1ronm?£; %éﬁ?%@hﬁﬁﬁﬁfaJQH%Eﬁi‘%%?kédagséﬁﬁi

wor kshop at nosphere ) e human _operator, ten
di ffuse tHrouglsiske O\i/atliftaléﬁs t4igh all the @bﬂ@ﬂhwtaércmktmé teedsn¥ng a hi gh

chem cal cont a%@aﬂriogﬂction?’é;uipment, thégpggﬁéisebrgguced and the human

operators. This is the most widely used solution. However, due
to the presence of the human operator, a source of significant
chemical and particulate contamination, this procedure is limited
20 to a cleanness equivalent to class 0.5 to 1. (Class 1 corresponds
to the presence of less than one particle, whose diameter exceeds
0.5 pm per cubic foot: Federal standard 209c, "Airborne Particulate
Cleanliness Classes in Clean Rooms and Clean Zones"). The quality
of such an environment is difficultly compatible with the manufac-

25 ture of films having geometries lower than 0.20 pm.

Moreover, in such a manufacturing workshop where all the atmosphere
.is controlled, the manufactured product is generally transported in
a box or container ensuring a good protection against particulate

30 contamination, but a mediocre seal with respect to the surrounding
atmosphere. Therefore the gas of the workshop atmosphere, polluted
by the human operator, tends to diffuse through the wall of the

container or box and leads to a high chemical contamination.
35
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-3- ' The sel ective control of the environment of the product

consi sts of solely optim zing the conditions around the nmanufactured
product . ~I'n this case, the product is placed within a container,
whose “internal atnosphere is free fromparticul ate contam nation.
The 5 advantage of this solution is_that it is theoretically possible
to arrive at a system conplying w fh the best possi bl e

speci fications as regards chem' cal cont am' nat i on because the

manuf act ur ed oduc nger in t he surs undi ng
air and the hﬁ#&f 8€lective SB%?rﬁlo?f i t?f‘é’r’ir%’bme"B gigrth pﬁé’?‘f“f%ﬁ?a %ﬁnd
chem cal cont asfi satelynodfimizings obie cenditihes cootnd/thefmanhéacmred arioduntt.of

e D G g 1 s WSee, che prbhR(ORESALLONINEH 3 B0AGTAIORRSd O\ O

pl ace during urtng proceéss s consequent made much
easi er and t heirgleemdlc akmosphere igofregnfrnmt pmmslqmnommhmiﬁmapeﬁéent on

the inpeg ﬁeab' i via¥p RN B@rms solutidBRs&nabalagt efedt b G2 201y t8sAARE & Ner.
15 e mcroelectronics field and in the manufacture of silicon

waf ers, t hl s STAVE AT P SSYIRRBAIMFORRLYEME ndich dthie OREH iPOAPLTLAL BRcAEECaFions

SMF. 20  adRedarR@7c{id0c $OnEMLhEABAT BYALHCItRE dhnhkadturagtreguaontfi ne
box controlling the environnment of the product during the open and

st orage phasestHfOstingehdR. SMRET JF&RI Fhe é‘l“[?““%’aﬂgdab‘bf“flsthe human oq4j pped
with an aeraul éperdtért iBasheAOnd 18hgdruseparitisuliatg dndt Ohdnieal contamindtsdd or of

he b d whjch ct t
Supply nins. Soure€ TRy (SRR bE b efrhient 7 Sha Sfect BaPink thox ror

pr oduct such transpomdstionsahd conragef phaswsstaliogpdlacei ddntxtnatfsmhdm ng

SpeCIfI cati Onsfacturl roce?gv %”ES Egg“gigiﬁghecﬁééﬁ e%gker and thQT¥¥%ﬁkggﬂi ty
of using polluting mat such as €. 4. alumnium T1ron or
st ai nl ess st ee¢ontamination lgo@t#neh@@tlvi dependentdoetiheninrerogatiidi &y peobdens

associ ated W tdhnce Chara‘_sgqu_g,_cm(gl SEtthkCidn¥aflieschar ges through the
transported product - low degassing rate in tinme, 35 B

12055. 3 EE

In the microelectronics field and in the manufacture of silicon
wafers, this solution is known as standard mechanical interface or
SMIF.

20 FR 2 697 000 also envisages producing a flat, active confine box
controlling the environment of the product during-the open and
storage phases of said box. More specifically, said box is
equipped with an aeraulic unit having a diffuser issuing into the
interior of the box and which can be connected to an inert gas,

25 e.g. nitrogen supply means.

In the microelectronics field, the storage box for a product such
as a silicon wafer must comply with the following specifications:
- low unit production cost,

30 - impossibility of using polluting materials, such as e.g.
aluminium, iron or stainless steel,
- good electrical conduction to obviate problems associated with
static electricity discharges through the transported product,
- low degassing rate in time,

35
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-4- - easy cl eani ng, - good nechani cal strength and

- 1 ow wei ght pernm tting human handl i ng. 5 In order to conply with
these requirenents, virtually all storage boxes are manuf actured
fromplastics, e.g. polycarbonate or poly- propyl ene. Al t hough these
materials conply with the above require- _ , _ ments, it has been found
that they do not neet the future require- nments as regards the
perneability of contaninating agents, whose 10 di ffusion through
plastics material, ? fashs ven at anbi ent t enper at ur e. The
obj ect of the i nvent i on |s 0 devel op a storage box meeting the

af orement i oned sparodf heshpnined s¥rength whAg t he probl ens of the prior 15

art. 1t thereforg,. s glaheSyd Qi feHOhaas RRk11RY. an object to be

prot ected agai nst phyS|coc%en1caI contam nation. The walls of said

box are nmade froma plastics material. According to the
characteriszi ng pardraef ttoheoﬂﬁyem:ihoaesbhﬁedumaaienw virtﬁdﬂlﬁraﬁiﬁ abekage outer
surface of the walls of said ? h with af |east one
protective | ayePo%s ér?rﬁ'ﬁéﬁaéltu’fﬁ\/ TP PhESTg&Rertaf: Polycarbopgiq r poly

SiO N H, propylene. Although these )ﬂayeilalg&omply\:hﬂltﬁ thei sbdweweequien X
gng/ )(Zr <y2and X I%Qrgts){ J".itr %agrbeeferexrflo%x[%hrart] yy d(b nL?t m%pd: ghe r}g %grggixfiﬁe-x

in the range 0. Benw is &egards the peTimmbddity pbutdngamiofathyzieregers,t whaste

conposi tiqg Si Oy Nif{d %e through plastics mater:t]allyls fast, even at ambient

[err] usua very | ow, essenti comng fromthe gaseous
precur sor tﬂﬂﬁ#avhé silicon used for perform ng the deposit, which is
in general 35 B 12055. 3 EE

The object of the invention is to develop a storage box meeting the

aforementioned specifications and solving the problems of the prior
15 art. It therefore relates to a storage box for an object to be

protected against physicochemical contamination. The walls of said

box are made from a plastics material.

According to the characterizing part of the invention, the inner
20 surface and/or outer surface of the walls of said box is coated

with at least one protective layer of a material having the general

formula:
Si0O N H ,
X'yt
25 where t is lower than x and/or y and x and y are preferably in the
following ranges:
0 <x <2
0<y <0.4
30 Preferably, x is in the range 0.3 to 1.8.

The contribution of hydrogen to the composition SiOxNyHt will
usually be very low, essentially coming from the gaseous precursor
of the silicon used for performing the deposit, which is in general

35
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. -5 ' a nol ecul e contai ni ng hydrogen. Therefore, in all cases t is

| ess than at | east one of the paraneters x, y and x only in the case
where y is zero (no nitrogen contribution to the material). 5 As a
result of the characteristics of the invention, a storage box is
obtained in which the chem cal contam nation resulting fromthe

di ffusi on of gases through the plastic material wall is very

significantly reduced. 10 In the case where deposition takes place on

the inner wall of .the box, .the organic_chem cal contam natjiqn_due to
the degassing BfAYLfENLe contajping hydrogens, {}QF"M’FS Jtnoffvglr &the .‘sngiﬁa% of
t he box kept utitker aa least oneacliuhei marrseieredx, Fhand xi snlgl do tHwe ¢ager ovenent

to the surface St t LNt eri Bl e b andetiscleaning is
facilitated. 1‘3here ¥rér ggfosﬂé? s@qé%&}ln%é%\rfé%tnlt qt% glﬁg rreéha%)cal strength
of the i nner surface of the thus treated box and a reduction of the

parti- £4 2L85GQNE APt 20 FIRG BRIUSCBE | dhePIAAUEESH, DY dBPRES SoRT
scrat ches. Preferably, th rotective layer is deposited on said

. ; ) e pr . (
surface or 20is obgajredcés WHich e penpsalpcariApiadHeRcEF U RENE EBI™ FBPour
deposi tion dif£usPECVYPR) gaskbi enrpb g @HUI §1 aFBKe Snak briRQSed N s tveryrake

honogeneous ... deposits of |[imted thickness on a plastics material.
The thi ck- significantdy 38ducftot ective | ayer i s advantageously at | east
0.1 um The m ni num t hi ckness of the layer is inposed on the one

hand by ecifications Linked. w ernmeation.and aon r by the
need %g f.oilpzf%ﬁe%%séen}"%%le csi pr°§%gjt%. Eg_(e% prace N‘:E%re dllmnnge rt‘i’)ahgng)g Q%e
advant ageous ebdaditherdrgetict hkenigad monosmninaheort kihekto the degassdgg off thde

layer is equal g%%tgngs W& £h &{,@;gsaodaggi]meagﬂsﬂdé & €hEMox3Cepr uidryai N the

range 2 to 3 | _ ma anced chem cal vapour deposition
met hods are degequumeds reduced.| Thege Asg3iscag, inpposeeny oty 4Re SBPiarr) 784,

35 : B ;é¥¥i5o§ tRE interior of the box and its cleaning is facilitated.
15 There is also an improvement to the mechanical strength of the
inner surface of the thus treated box and a reduction of the parti-

culate contamination mechanically produced by impacts or scratches.

Preferably, the protective layer is deposited on said surface or
20 surfaces of the box by plasma enhanced chemical vapour deposition
(PECVD). This procedure makes it possible to make homogeneous
deposits of limited thickness on a plastics material. The thick-
ness of the protective layer is advantageously at least 0.1 um.
The minimum thickness of the layer is imposed on the one hand by
25 specifications linked with permeation and on the other by the need

for a mechanical strength.
According to an advantageous embodiment of the invention, the thick-
ness of the layer is equal to or 'greater than l pm and is prefer-

30 ably in the range 2 to 3 pm.

Plasma enhanced chemical vapour deposition methods are described

in FR 2 631 346, EP 502 790 and EP 519 784.
35
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6 ' The reactor and processes described in these patents were

devel oped in order to obtain high density layers (little or no

col umar or T granul ar structures) operating at quasi-anbi ent

t enper ature. Thus, if a plastics material such as pol ycarbonate only
undergoes irrever- 5 sible nmodifications as from 115 to 120[err]C,
the inorganic |ayer wll generalry6ﬁe cracked and/ or del am nated
wel | before said [imt due to the very high thernmal stresses

applied to the interface as a result .of _the sianjificant mtry of
the expansi on T®8e¥¥3ctPefng Processes P%\stcirbgi% ’“Potrfﬁ)e.pafgglr:sefkgfee d\f\!g?{l ng at
substrat e tenpgratddreso dtain hapw\vendywes)ersi Sliavde degdno columnar otjse s
general ly made of high densit | asnas. apd_in.r j . ThdsS
necessary to cg(f&f‘“{]%eséﬂ‘r“?‘&’&ee%ogpetrﬁé“& (a)lrpa‘buéag g%%téfrgﬁ%%?péonwre . Whi ch
deposi ti on t akigs applaceicdypakedpl npchhes lpokydaoberate ($mycordeagpes Forever-yj t h

t he face. opposi, to the 0si 1) { B3¢ Urf e Of no@ PRHIRX 1 will
i mat el yeslo to ?%’F%rtﬁdt.;llca%gns ab ’E&%&t ﬁlesr Q{)rﬁlporthr'ft eaé;f);e?:t qu asylfgh rocesses
i s the controlgepkraly be crackqdopand/onbiglambratedfvwelfebefiopet jadfet 1MAS ki ng

takes place at,] Q@ RQy nigh! HRRLAIMEESes! dpdlied@oenfARNtdrTaseiRBl ¥ _
non-thermal energy in ¥he formof a kinetic inpact of _the ions in

order to assi stesuhe ofi gheysisnificant psymmesyy ofaFhe, FERMFILD SPAT HERtS
condensi ng on ¢heisuol 86€0)MNitherefore worielatt fits cepredictmpraterest possi bl e
to obtain dense mcrostructure | ayers offering good functional
properti ¥y (hatkpies®l Cpkg avptfedss chenmical inertia, inperneability,
etc.). Finally, the adhesion of the inorganic |ayers to the

storage box . _must excel | ent. for al .eaklpns of thus pyotected
pol yners. Use iy §NE"HresBift® ggrshé,g{‘t#@gb%yx%%)ﬁa%bgedagéﬁi‘% Fcally
cl eanabl e i n aisS@ecessaky (o doell thaswmizcehaf nthehstargBe Lhoxi ¢emepf e This is

a very severe '}rié:h deposggot%gul&g' pl-.rar}%, pgy?ggéping\i%&glﬁgﬁ%&&f&%c@%a%G

makes it possi produce coatings, ave a remarkabl e
resi stant® to withr ghe face opposigmi ko theadfiPREILITRF 2 FPBRYFSEUTDHAS| FAPEOBT a

successi on of ﬁpﬁt@wq@ to 20°c. Plasma, a 10% anmoni a plasma in argon and
then a highly helium 35

Another important aspect of such processes is the control of the
ion bombardment of the substrate. As working takes place at low
20 temperatures, it is necessary to supply non-thermal energy in the
form of a kinetic impact of the ions in order to assist the migra-
tion and rearrangement of atoms condensing on the surface. Only
under this condition is it possible to obtain dense microstructure
layers offering good functional properties (hardness, physico-

25 chemical inertia, impermeability, etc.).

Finally, the adhesion of the inorganic layers to the storage box
must be excellent for all applications of thus protected polymers.
In the present case, the box must be periodically cleanable in a

30 liquid ultrasonic bath throughout its life. This is a very severe
criterion. The process described in FR 2,631,346 makes it possible
to produce coatings, which have a remarkable resistance to ultra-
sonic cleaning. This process consists of a succession of an argon
plasma, a 10% ammonia plasma in argon and then a highly helium-

35
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B 12055. 3 EE -7-

di tuted silane plasna. Research carried out by the applicants have
reveal ed that the stor- age boxes with coatings produced by the
processes described in 5 FR 2, 631, 346, EP 502 790 and EP 519 784 have
traces of organic contami nation liable to deteriorate the surface of
t he obj ect (e.g. a silicon wafer) -stored in such a box. However,
this con- tam nation is localized in the surface | ayer of the
protective coating. It is essentially due to the interaction of high
energy 10 spidneed 6f131¢ePHSra wi th the pol ymer substrate, whose
character- istic organic functlons in the carbon surface | ayer can
be i den- tified. a function of the s e.congidered in
the preparati orRe§earthe c3EFied QHf; B%tthfoa‘ffélg"l"'tﬁseﬁa"(eer&vea ﬁ i gt nﬁﬁ Phite

stages intervenigigbéiest BELh coatingSBytolaniduve tmfe ﬁrc&eme@ondsmaed davi ce),

said orgapic c a a t LY e di ci al

ef fect. g a %&?g%hﬁgT EP 502 79 Satngd%lf ﬁgéo s‘l‘fc"ﬁ aecr?\én%fynaop%q"flgrence can
e.g. be nmade t ocdnltemipuaibion liable to oliteuivrefe \M\e\/am:tewcnfstheetobmct in
"Proceedi ngs of, the elz [ osidimen Whif g 6l ean
Processi ng of Sﬁel ilgcoazn@qSi i‘?’tn lmfe%? Storegaitn glg%} aBe:{;zpl uirinCH~ Sept err’t')g 01995"

The appl i cants wohsdtionets |1pcellgmifilncam SﬂefMVeaBEanef Hb& PrBERAEve it

possible to bring.about ;i hg Legmyaligf dﬁalcel ! LG8 a8 dR0Bs agn eRrgy
tam nation. Supplenentary research carried out for providin

t echni cal 1ol ut3RsEied ofhike BlotH2ert HashePAbRATr BYRSITR Fat WhEsY §ha‘:a°ter'
possible to achifve syahid thfsitlohs b PR fc@E BN Gu Pt RleaSdRret & bodiden-
stage, preferably imrediately foll ow ng the above-descri bed
Sigerr]nf[err] H[’éllFT coating deposition phase and in the sane reactor. 30
The i nvention also rel ates to a process for the treatnent of a

storage box of an _opject |s to be ote ted agalns
chenical cont an‘%‘snéth “Ctl%é’se F2 eaF%n q‘cr”én%hée Pt ¢ sa%lac na%’g(r)tpe

ial and atTordigsigeto nnhberstbhed deps)sidurm ma]@slplmeesmnthelemnmaaliw&e
B 12055.3 EE manufacture of a semiconductor device), said organic contamination
can definitely have a very prejudicial effect. For a better under-
standing of such phenomena reference can e.g. be made to the publi-
cation of W, Vandervorst et al. in "Proceedings of the 2nd Inter-
20 national Symposium on Ultra Clean Processing of Silicon Surfaces,

Leuven, Belgium, September 1995".

The applicants considered it significant to have a method making
it possible to bring about the removal of said surface carbon con-

25 tamination. Supplementary research carried out for providing a
technical solution to this problem has demonstrated that it is
possible to achieve such a result by performing a plasma etching
stage, preferably immediately following the above-~described

SiOxnyHt coating deposition phase and in the same reactor.

30
The invention also relates to a process for the treatment of a
storage box of an object which is to be protected against physico-
chemical contamination, whose walls are made from a plastic mater-
ial and according to which the deposition takes place on the inner
35
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- 8- ‘ surface and/or the outer surface of its walls of at | east one

pro- - tective |layer nade froma material of fornula
Sigerr]Nerr]Herr], in whicht is lower than x and/or y, by a
PECVD procedure, x and y preferably bei ng respectively in the ranges
0 <x <2 and O[err] y <0.4. Mre 5 preferably, x is in the range 0.3
to 1.8. According to one of the &3riants of the invention, this is
fol | oned by a surface etching of the previously deposited protective
| ayer, by contacting the box with | asma, of _a_gaseo m xt ure
based on 10 surfasgyspd{opn ea°‘f“}eﬁo?‘?”rf§°§a?g, Efﬁé‘g?ﬁ &2 %eﬁ§y§8$a3§°ageous| y

chosen tbEOReaDNRG sfdeCEfdn anshohief£r bf. formula SiOxu§ﬁtnrﬂn-ghiqh 50

selectivity constraint, conditions are t AV i NG ebps, ki ghest
et chi ng speeds| H¥sF ndt3 oh ad‘&?l“oé”o?ﬁ 8i he iﬁgﬁ%figre’lg and yc%'%necti gn from

the |iteratur @econeespicrgval] ¢nrdheptargen &fchihg afd 0 Xy <&4yellege | n

this case, the_efchi I,Ss 0 egus ng gequires a bonbar drent
of the éurfacé’rﬁéeraalgg)g’l é‘ré{]g‘%’ ?tgenggﬁkom t he plasna. This effect is
obtained in the sane way as in the case of the process for the

deposition of Atct?ﬁrdlﬂle{os ndY% AP YhPhnk d@nEBindknridd, thisSiPFolrdwedhol der
on which rests the rear ?ace of the el enent of the pol ycar bonat e
d protecttﬁéag

storage box amd dreunfiaesh eteiingt @hithg RFESEIHSIYnIgPIREE® &% radio
frequency bi agjyngofifact ity e l¥x hd.thba Mildsn\9faa gaseous mi:esirktbasfed on
self-biasing, there is a _continuous ﬁ[}gﬁ;ﬁ:ti ve potent

L al [ ence
bet ween ithe plox¥&er 2RY 3 HAUTIPF RS 0 _E I pies aé‘?ntageoushé%lgélg ically,

the results awgohalioRgisF thel NFierature with respect to Sigerr]
etching by SF[err], show'that a” maxi num etching speed is obt ai ned
for partial pressures of SF[err] of 1 to 10 mllitorr (0.13 to 1.3

Pa), with an ismsntkser gy rof selFstowityatw@ispraby, etonditions ppe adogged giv- .
therefore apprioRr H\a‘et %iél'pes\éog&h‘iggesrpeg@.ndiﬁf&'ﬂxﬁtmeE?n Rl Gb@RREDMn this 1S
significantly i gher. he partial oxygen pressure in the etching
m xture cAn beovheswnn from the \iteragure cORERTNIBE \PFyi M@SPARFEIIRE Rbut movi ng

far amay’f r0n1§ﬂa§. In this case, the etching is not spontaneous and requires a

bombardment of the surface by accelerated ions from the plasma.
This effect is obtained in the same way as in the case of the
process for the deposition of the layers, by applying to the metal

20 substrate holder on which rests the rear face of the element of the
polycarbonate storage box and on which the etching operation takes
place, a radio frequency biasing of typically 13.56 MHz. As a
result of self-biasing, there is a continuous negative potential
difference between the plasma and the surface of the sample.

25
Specifically, the results available in the literature with respect
to SiO2 etching by SFG’ show that a maximum etching speed is
obtained for partial pressures of SF6 of 1 to 10 millitorr (0.13
to 1.3 Pa), with an ion energy of approximately 100 eV. It is not

30 therefore appropriate to work under conditions where said energy

is significantly higher.

The partial oxygen pressure in the etching mixture can be chosen

within a relatively wide range without moving far away from the
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-9- ' opti mum condi tions. The problem of the oxidation of the poly-
carbonate (browning risk) does not arise here, because the box is

al ready covered with silica. 5 The hi gher the oxygen concentration
in the mxture, the higher the etching speed. An oxygen

concentration in the range 10 to 80%is~ suitable in nost cases.
Experi ence has shown that the SF[err]/O[err] pl asma has an excellent 10

efficiency for etching the surface ' une of
Sigerr] or Si®f&r © g?ﬂ}té?'b"am § l"ég}%’ e@ngy\htlhe °’”‘%atiqnt° B8 B rable to
provide a neartsrsﬁraceomﬁoahinmglguwdeéscrned arise heredaptclausm the dox 1o only

renove the carhon urfgcee %t%r |ckness 15 To this end, it is
possi bl e to adjast tﬁ% FEEhHS speea and stop the treatnent after a
fixed tine (for safety reasons significantly i ncreased conpared with

t he n0m§a| Vah Ue s M&C&el ﬂ%}et SoRAnRi6n in the ufk éngehe H% 3 @lesOo

possi bl € to nake {he process depen ent on an etc
det ection mearsbchéngy spegt.i nAT iORUSIHEPREANEAEESAr HIMERE . ra?@e 10 to ao‘Fekfts wer e

performed in the.suid a8 GodaVE A5 Cronave reactor des- cribed in FR 2
677 841. In this type of reactor, whose speci al feature is that the
substrate is in the very near post di schar ge, it is not indicated to

di rectly inj eclypSH &iick] ndshbRouhensdIth@s¥ Yoy @12na has tabexcellénm hal ogen
nedi um the energzﬁem crowave f.i el ace wave ves. rise to

an extreh®ly rESECHCRi Y pheHB#e s“rpace 13%et h “li‘églbé'ét t“&i‘xtcﬁgl Silica tube

wal I (nuch faﬁ:.e% diﬂ"l&lOf(hlhdao&ahicefractlons sanpl e placed in the honbgeneous
plasma in the ceftre of*t he tube). "This etching rapidly leads to a
devitrification, which can 30 deteriorate the mechanical strength in
vacuo of the risagsmreferable to pagvidecarmeagseivcesontmel bimef tee ebehed di schar ge

is only maintg{fefl iMorder to &191 Xuldl€ e LINQE"sR2YcANEPL: cRDA LT er
facilitates the cont ror of the extension of the plasma throughout

the tubel¥ol urk® t5H @pﬁ] jig is posslble to adjust the etching speed and stop

the treatment after a fixed time (for safety reasons significantly
increased compared with the nominal value, which leads to an over-
etching). It is also possible to make the process dependent on an
end of etching detection means, e.g. an in situ optical measurement.

20
Tests were performed in the surface wave microwave reactor des-
cribed in FR 2 677 84l. 1In this type of reactor, whose special
feature is that the substrate is in the very near post-discharge,
it is not indicated to directly inject SF6 into the surface wave

25 tube. In a halogen medium, the energy microwave field of the
surface wave gives rise to an extremely fast etching phenomenon
with respect to the silica tube wall (much faster than for a silica
sample placed in the homogeneous plasma in the centre of the
tube). This etching rapidly leads to a devitrification, which can

30 deteriorate the mechanical strength in vacuo of the reactor.

As a consequence, the surface wave discharge is only maintained in
a mixture of oxygen and argon. The latter facilitates the control
of the extension of the plasma throughout the tube volume. SF_ is

6
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10 - injected in post-discharge in the vicinity of the sanple.
Wth sufficiently high mcrowave powers, it is possible to obtain a
very - ~hi gh plasma density permtting an effective dissociation of the
SF6 and adequate active hal ogen sggcies concentrations
(particularly 5 atomic fluorine) in*the vicinity of the substrate.

The process par arreters are then typi caI ly as foll ows: m cr owave
power : 400 wat ous sel f.-bi asi ng of tr yhol der
with respect tH‘Jefﬁed in @éft‘% rsc a’i%fol\'/ the ncmf‘%f of %t?eessgih}gse "nillitorr
(9.1 Pa) suffAC:LefnltCDWH’.lahenlcrﬂlﬁﬁlecmf‘&ﬂfs] maﬂdmpdibﬁenm e@btain a very err|
flowrate :50 cm[errlst feobl o Gl sddc Ut { AL B hiosprr{err]
st andar d/ m nute eh {%as]m &‘J&Q%ﬁ;ﬂéﬁ}@%}]&n asnpgfecf Egt ai nsed CI S typi catl |y

appr oxi mat el y 4100 adem@te active hapegensspeaigs eC°n¢h‘etréa¥95\§n(B{Frtflaélsaflléyer

removal pper até%lgoﬂuor:rne) in %%Q%Qrihi/tyt akeghel &9sscth@n one mnute on

aver age. be clear to the expert, the choice of the reactor
used for performng the deposition of the SiQerr]Nerr]Herr]

| ayer or | ayer'ﬁhé)'br&_chrss parametd¥@l ¥ REePulpid1@tLhiEsPLoRE: t he organic
contam nation is inportant. Apart fromthe reactor exanples

al ready gi ven, BHqrOFeVe BP¥RTed AR WaktS that it is possible to carry out
t he depositi onc&rueﬁcﬁi?.l BELIHBidin@ of the subatharefhclgeendyhrempeor tof t he
pl anar dLgde t%/%(re ggot\pat des- cribed in JP-05/202211, or in a
m crowave reac bas on an applicator of the |eak guide type,
| i ke that desctota@dpreassifs A-70 millitorr (9.1 Pa)

Ar flow rate : 125 cm3 standard/minute
0, flow rate : 50 cm3 standard/minute

2
SF, flow rate : 50 cm3 standard/minute.

6
15
The etching speed obtained is typically approximately 100 nano-
metres/minute. The carbon surface layer removal operation con-

sequently takes less than one minute on average.

20 As will be clear to the expert, the choice of the reactor used for
performing the deposition of the SioxNyHt layer or layers or for

carrying out the etching of the organic contamination is important.

Apart from the reactor examples already given, it is pointed out

25 that it is possible to carry out the deposition or etching using a
radio frequency reactor of the planar diode type, like that des-
cribed in JP-05/202211, or in a microwave reactor based on an
applicator of the leak guide type, like that described in US-aA-
4,893,584, or also in certain plasma reactors especially adapted

30 to the treatment of substrates with a size significantly exceeding
10 cm2 and possibly having an awkward shape, such as reactors based
on the microwave plasma excitation concept using uniformly distri-
buted electron cyclotron resonance (UDECR), like that described in
EP-A-496 681.
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4,893,584, or also in certain plasna reactors especially adapted 30 to
the treatnment of substrates with a size significantly exceeding 10
cnferr] and possibly having an awkward shape, such as reactors based

on the mcrowave plasma excitation concept using uniformy distri-

but ed el ectron cyclotron resonance (UDECR), |ike that described in
EP- A-496 681. 35 B 12055.3 EE - 11 - Ref er ence can
al so be made to the research relating to PECVD pro- ducti on of

anor phous silica layers of very great uniformty in such
UDECR- t ype readRederencepern @dse rpet iadegfe j iheereppachcrefgidng ¥y PECVD proe et al .,

published in PrQeriddilos SpbnodnshBitcdl 144fedl cdl vEBAlBHS valbraity in dibhn
Films, San Diego, Ca., USA 24-28 April 1995. The invention is

described in gredPEFR-JXPRINeaRtATei FEROFEFd i8] BhY gEticle by JrG RALIINEitati ve
enbodi ments anded Qe. ,atphBPlthddel’tﬂMd’thIntvme&ﬂ Non Metallurghod Ccdfrings and Fi g.

1 A st orage_ box_accordi n to t ent,j an. . Fig. 2 A graph
i |l ust rat% ng theal+ ro%‘?no 1680 %{ @%’c%}h% April 1995. centration

outside and inside a box according to the 15 i nvention.
An embodi ment O'f‘h ! hz?ve'n@\{c?nntllso es%“ednng %@a?eetgﬁhfﬁﬁdheéﬁnﬁée‘ﬁ{'elatlve
rated in fig. 1, e storage box accordihg to t I'nvention com

prises a body 1to aoutdomleatand expodioreak$ yandnthe ghtddhed (driawitg sppkiargin0

it possible to gdjffuse an inert gas into the interior of the volume

of the box and an identification code 7 giving infornation regard-

ing the cbhtents of said box. The body 1 is advantageously forned by

two U shaped hatfg,shell sp Qroddgedmee dcbobiagPtashé GavaRdiRhi al , e.g.
pol ycar bonat e or pol ypropylene with a thickness of 2 nm 25
Fig., 2 A graph illustrating the variation of the oxygen con-
centration outside and inside a box according to the

15 invention.

An embodiment of the invention will now be described. As illust-
rated in fig. 1, the storage box according to the invention com-
prises a body 1, a door 3 and optionally an aeraulic unit 5 making

20 it possible to diffuse an inert gas into the interior of the volume
of the box and an identification code 7 giving information regard-
ing the contents of said box. The body 1 is advantageously formed
by two U-shaped half-shells 9, 1l made from a plastics material,
e.g. polycarbonate or polypropylene with a thickness of 2 mm.

25
The protective layer 13, 14 is respectively deposited on the inner
and outer walls of the box 1l prior to the assembly of the two half-
shells 9, 11. These two half-shells are e.g. assembled with an
epoxy resin adhesive or are welded, with the exception of the

30 aeraulic unit 5, which is fitted onto the remainder of the box 1.
The deposition of the protective layer 13 also takes place on block-
ing elements and carrying the object 15 within the box, e.g.
wedges or rods (the latter not being shown in fig. l), but such

elements are in any case optional.
35
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The protective layer 13, 14 is respectively deposited on the inner
and outer walls of the box 1 prior to the assenbly of the two half-

shells 9, 11. These two half-shells are e.g. assenbled with an epoxy
resin adhesive or are welded, with the exception of the 30 aeraulic
unit 5, which is fitted onto the remai nder of the box 1. The
deposition of the protective |ayer 13 al'sb?takes pl ace on bl ock- i ng
el enents and carrying the object 15 within the box e.g. wedges or
rods (the latter not being shown in fi é 8 el enents are
in any case offH dhHistrakion purposes,ga)SHHRE hél‘:E Incehbet to contafn G
- 12 - silikes dalfhﬂ&ifraiamelaepwopomesnda:mtmeagmmmmmtsemdsed to
contain a silicon wafer diiameter 200 nm and thi ckness 725 nm has
t he f of VIR éB?fr%‘%‘i“?Faet 8”&%%?\%% ons: 5 Ext ernal di nensi ons:
| engt h ; 240 mm wi dt h 240 mm t hi ckness
19 nm _10 nt e ;QpDnsi ons: | ength X 230 mm
width ° -E—%L%%Lﬁs— t hi ckness 9 mMm 15 The deposition
of the prot eclemhl ayer 132¢&lkmms pl ace on the inner wal | s of the
hal f-shelI's 9,.; 41 form,ng the fox, using a UDECR reactor such as is
described in tJhe af orementi oned publication of J.C. Rostaing et al.
Thi s reactor Hek&gess pbossﬂBI'@“to deposit a fine filmof silicon
oxi de and/or nitride and/or oxynitride froma 20 m crowave pl asma
excited at the frequency 2. 45 Giz. This reactor is supplied with
the fol 18w ngl - for silicon: silane (SiHerr]),
Si[err]Herr] 1edgtsi [ere] H eso]mnor hal osi | anes siX[err]H err], (with
f)([ (raref)]r esentl ngi&qll ori ne or Zfl!)um%rl ne and n [err]4), - for oxygen:
thickness : 9 mm
15 The deposition of the protective layer 13 takes place on the inner

walls of the half-shells 9, 11 forming the box, using a UDECR

reactor such as is described in the aforementioned publication of

J.C. Rostaing et al. This reactor makes it possible to deposit a

fine film of silicon oxide and/or nitride and/or oxynitride from a
20 microwave plasma excited at the frequency 2.45 GHz. This reactor

is supplied with the following precursor gases:

- for silicon: silane (SiHa), 512H6 or 313H8 or halosilanes

SanHA—n’ (with X representing chlorine or fluorine and n £4),

- for oxygen: 02,

25 - for nitrogen: N NH., or N,O.

2’ 3 2
The pressure within the reactor is below 10 mTorr (1.33 Pa). The
substrate surface temperature does not exceed 100°C, so as not to
bring about a deterioration of the surface qualities thereof.

30 The adhesion qualities of the protective layer 13 to the surface
of the plastics material box 1 can be improved by a prior exposure
of said surface to an argon plasma, e.g. such a pretreatment being
described in FR-A-2 631 346.
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25 - for nitrogen: Nerr], NHerr] or Nerr]O. The pressure
within the reactor is below 10 mlorr (1.33 Pa). The substrate
surface tenperature does not exceed 100[err]C, so as not to bri ng
about a deterioration of the surface qualities thereof. 30 The adhesi on
qualities of the protective layer 13 to the surface of the plastics
material box 1 can be inproved by a pri 6rl3e>‘<‘posure of said surface
to an argon plasma, e.g. such a pretreatnment being described in
FR-A-2 631 346. 35, . .B 120{:5.% EE . ired in order. t

- 13 - Tabyg ) &s @ {tEPifal sRamEle &% ot ETbTCTEALS A TET M8 9%6Ghi Fed in
order to obtaDitAé Melbssare CRsS asating xpardatmange parafroc reristics.
characteristics. Table 1 5
Characteristics St andar ds Pernmeability
to Of[err] <10[err] cnferr[iatle 1 Surface resistance
<10[err]s ASTM D- 257 10 El ectrostatic discharge

< 3s ML B-81705B Roughness : Ra

< 0.2 [err]m Tensi | Shamacrerds¥icsgt h > 1 N nmf &¢andards

Transm ttance >75% ASTM D- 1003

| nactinic properties . cutoff at_G. 452} err]m15 Knoop har dness
(1 oad 0.1 kg) Permeability to O, 200 N ftferrpm /s Vi ckers hardness

120 NNmmferr] surface rd$lis¢kR&ss <10 /2 <10 [eragm p-257 Life

Gifrasi b ELectimEbat SR s of a andard il icon wikbre St Hhe box
at anbireaghiesgperat ure. The absci 8sa represents the thickness
Tensile/shear strength >1 N/mm2
Transmittance >75% ASTM D-1003
Inactinic properties cutoff at 0.45 um
15 Knoop hardness
(load 0.1 kg) 200 N/mm2
Vickers hardness 120 N/mm2
Thickness <10 pm
Life 5 years
20
Fig. 2 illustrates the contamination observed by gaseous diffusion
through the walls of a standard silicon wafer storage box at
anbient temperature. The abscissa x represents the thickness
direction of the wall, h the thickness of the box wall and C the

25 polluting element concentration.

According to the first law of Fick (cf. "Procédéé de séparation par
membrane", J.P. Brun, Paris XII University, Masson, 1989), the
material flux F passing through the storage box wall is given by

30 the following formula: F = -Div C, or per unit section

F = -D.dC/dx, D representing the diffusion coefficient.

Assuming that the concentration change remains very low in the box
and consequently does not affect the equilibrium of the concentra-
35 '
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direction of the wall, h the thickness of the box wall and C the 25

pol l uti ng el enent concentration. According to the first | aw of
Fick (cf. "Procedes de separation par menbrane”, J.P. Brun, Paris
X'l University, Masson, 1989), the material flux F passing through
the storage box wall is given by 30 the followng formula: F =-Dv C
or per unit section F = -D. dC/ dx,” B4 répresenting the diffusion
coefficient. Assum ng that the concentration change renains very
powin the DoX, sons 1n SheleiQiaeg 80Ll 085 10%ad S Lontlter e that D™ ©f
- 14 - midr@ls ddﬂcéxhﬂatibrckoess 0§ wel® budbls, thiet e:emnbE cvonsiiger ed
t hat the nt cent ra e external
cont ani n- atlq] ?éex erfﬂ eﬁ °5€g1(r.1;’% ﬁ3£%+5?§ V% ‘Lé%ctl mat enéleper
section unit F = —DLFC/:AxD [err]C [err]x. 5 The concentration
variatiog within the tine internal t within a box . is given by the
reentering flux F per section unit S, divided by t he contai ner

vol ume, nanel yThgcepegntzaioy vexiation yithin he ddperintginahs Bidis piokhe

starting hypot hesiiget N3t tﬁ@%e@%‘ring flux ﬁ'ﬂé?rféitg@rmuﬂm; antitisel g oxygen

contained in the external air (C.lerr] /%andthat at t=0 the
oxygen concent it iSORtEMEr  yoluge, Rmely: C; . Bok Si §ner wall is zero, it can
be consi dered that the oxygen concen- tration in the box at the end
of a t| iven by t

] owi_ng 15 ._expressiqn:

Qere] TR0 oy HTeeERgy tom e ol ¥ Whe 2earesn® SBRERRIE e, e £8v
surface of t hesiduren emichsirahtthe the oxygeheoptddnedpiresbatexteiraldrif usi on
coef fi ci ent of (oxygen, iy LU 0Na:2uo tne dSLeLoRBLRLRRLrRE 2 i UeD
t enperature, V represer%ps the goxa ¢ Furreoand&h reoﬁlre@zents }fehe
t hi ckness of t hexahngs wall is zero, it can be considered that the oxygen concen-

tration in the box at the end of a time t is given by the following

15 expression:

COZ = Cext.S.D.t/V.h

in which S represents the total surface of the inner walls of the
box, D represents the diffusion coefficient of oxygen in the con-
20 sidered material at a given temperature, V represents the box

volume and h represents the thickness of the walls.

Two numerical examples illustrating the advantages of the inven-

tion will now be given.

25
1) Comparative example: polycarbonate box without protective
layer
D = 21.10"° cm?.s™}, (at 300 K),
30 vV = 320 cm3,
S = 800 cmz,
h = 0.2 cm,
c = 21%.
ext
35
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Two nunerical exanples illustrating the advantages of the inven-

ti.on will now be given. 25 1) Conparative exanpl e: pol ycarbonate box
Wi t hout protective | ayer D= 21.10[err] cnferr] .s[err] ,
(at 300 K), . 30 V = 320 cnferr], S =800 cmf[err], ' h =
0.2 cm C = 21% ext 35 B 12055. 3 EE

-15 - Wth the above val ues and~d@ptying the preceding fornula, an
oxygen concentration in the box after one second is Cerr] =

0. 21x800x21x10[err] /320x0.2 = 55.10[err] or 55 ppb. 5 The chem cal
purity specifVéshitda 3WPve YoKes ARgattIYE& DA %’eiggmg formulgy & @NEFY
production t ecRROdRYY:iBASin RBie] b6t abEIrovnSQepiitt idhus, this val ue

is reached after only one secongl, whjich ans-4 hat convent i onal
pol ycar bonat e %gox” iosg’rfiﬁooﬁ%)]ﬁ‘ﬁgt i/t}|28x¢,\z$t R 5r1é85pé’5i ?sla-ppb' cations
required in the?future for mcroel ectronics technol ogies. 10 2)

Exanpl e: Pol ycar bgnat e box_covered wth a . ] i L.Li,can
oxi de prdtect g Ffparal purity spqcy ff‘f“lal%méalé\ege%%e%dﬁd%fgé%ezhktﬁgf%i cient D
of oxygen in Sibyteormods productxomaernodpgemusy hehdusikbekay 64 RAP-t HEWE} ck

equation, i.e.,.¢ value [EDrefcaxgjdkantequg ﬁuer SRESRE N chNfeaR¥YGRR activation
energy in siT'rcon oxide, 1.e. Inthis case 1.16 eV., D represents

the oxygen  convenfiibfialsipotycesherahst b 18 fotc 6PpRskitie Hheh ithe s§SH o
2.7.10[err] cHQi?SJJ 4§quired in the future for microelectronics technologies.

10

2) Example: Polycarbonate box covered with a 1 um thick silicon

oxide protective layer

In this case, the diffusion coefficient D of oxygen in silicon

15 oxide is given by the extension of the Fick equation, i.e.
D=Do.e-E/kT, which E represents the oxygen activation energy in
silicon oxide, i.e. in this case 1.16 eV, Do represents the oxygen
diffusion constant in silicon oxide and is equal to 2.7010_&'Cm2/5
and k represents the Boltzman constant (8.62.10-5 eV/°K), which

20 means at ambient temperature:
D = 2.7010'“.e—<1.16/8.62.10'5.300) - 103 ?s.
300°K
Using the other numerical values of the comparative example, the
concentration in the box after one second and only considering the

25 oxygen diffusion through the single, 1 pm thick silicon oxide layer
(h =1 Pm) is:

C .S5.D.t/V.h

ext -23 -4 -20

0.21.800.10 /320.10 = 5,25,10 after one second.

OO
n i}

30 Thus, for a polycarbonate container coated with a 1 um thick silica
deposit, the 50 ppb specification will be obtained after approx-

imately 10 s, i.e. after approximately 3000 years.

11

However, in practice, the silicon oxide layers deposited by CVD
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and k represents the Boltzman constant (8.62.10[err]eV/[err]K), which 20
nmeans at anbi ent tenperature: -4 -5
Dierr] = 2. 7[ert]10[err] .e-(1.16/8.62.10[err] .300) = 10[err]cnferr]/s.
Usi ng'the other nunerical values of the conparative exanple, the
concentration in the box after one second and only considering the 25
oxygen diffusion through the single, 1 [eltTmthick silicon oxide |ayer
(h=1217err]m is: Cerr] = Cderr] .S.Dt/V.h Cerr] =
0.21.800. 10[err]/320.10[err] = 5.25.1p0 [err] after one_secqnd. f30
Thus, for a pdilye%t BFOn#hdeRbFEAPFRACUELLLBERLN PRETCE §*¥7PE AiPRi Sk *81 1% ca
deposit, the 2 rpRdionpesrdit Caisi. OrHowelér behadet aé nedondilder atdppnavgin for
imately 10[err] s, i.e. after pr oxi nat el 000 vears. . - wever,
in practice, t“l‘?é“g?ll'ﬁl%n‘”&gﬁ"bléﬁgaﬂf@%g%@p%éftgéﬁa%y °r B35 mainc bt B
12055. 3 EE ing the specification of 50 ppb for a few minutes to a feqdwours,
plasma af anbignt [STRErabYrg GOt ALNARLELE Sopld P rise to faster

di't fons. ~However

di ffusion con there I's a considerable margin for

mai ntaining within the requisite performnce range, i.e. naintain-
ing the specifhcall AR,8fg 30q ARt Ohrand M N HE £ dbRiRall O ROMRs 5 or
a few days or even a few weeks if necessary. The reasoni ng and

orders of nagriovaaesd #iehjadéargrcaf %R';ilf-?P"bB%é'sme or siliepePBPLWFid5:a | ayer of

silicon nitridmiQh &inl b€ UpOxMRULAd d6w temperaturdd Ghd Gaichealdepasisted at | ow
tenperatures and which al so,gonsti - 10 tyte ver%%tgoog di ffusion

barri er stQgai niteo%sFgeRood ARL BY7E0n PRETIRES a82inst oxygetls G P& BTE W3V
protective | ay@iesepdifeerdntt brotdctives Layerisnpreviehe the diffubiva dfitcanye ot her

Sggglu? Cor?gunbdoxogf rE\?llyegH\le? act%rr}ltigl c%?ngox!m% Q{ rrxiolecule cox&%ggeaa§.neaig', wat er

such as e.g. water vapour.

20

25

30
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box (1) for an oby H“I“HNH““

Hmleu |“| ot ect ed agai nS[_Al \® physi C(l)&:hgnpgglge

contam nati on and wmose wal I*s are*nade froma 5 pl astics materi al,
characterized in that the inner surface and/or outer surface of its
walls is coated with at | east one protectide- | ayer (13, 14) nmade
froma material of general fornmula SiJerr]Nerr]Herr]. where t is
bel ow x and/or . 10 2. Storage bgﬁ(AI%gcor ding to claim1,

characterized in that x is

1. Storage box (1) for an object (15) to be protected against
“physicochemical contamination and whose walls are made from a

5 plastics material, characterized in that the inner surface and/or
outer surface of its walls is coated with at least one protective
layer (13, 14) made from a material of general formula SiOxNyHt,

where t is below x and/or y.

10 2. Storage box according to claim 1, characterized in that x is

higher than 0 and lower than 2.

3. Storage box according to claim 1, characterized in that y is
equal to or higher than 0 and lower than 0.4.

15
4, Storage box according to any one of the claims 1 to 3, charac-
terized in that the thickness of the protective layer (13, l4) is

at least 0.1 pm.

20 5. Storage box according to claim 4, characterized in that the

thickness of the protective layer (13, 14) is at least 1 pm.

6. Storage box according to claim 4, characterized in that the

thickness of the protective layer (13, 14) 1is between 2 and 3 pm.
25

7. Storage box according to claim 1, characterized in that its

walls are made from polycarbonate or polypropylene.

8. Storage box according to claim 1, characterized in that it
30 incorporates an aeraulic unit (S5) making it possible to carry out

scavenging within the box with the aid of an inert gas.
9. Storage box according to any one of the preceding claims, char-
acterized in that it is intended to contain at least one silicon
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hi gher than 0 and.|ower. than 2. 3. Storage box according to claim
characteri zed in th equal to or higher than 0 and | ower

1.
than 0.4. 15 |“l| j“l m'" i ll!t)x according to any one of the clains 1 to
3, charac- - the thickness of the protective |ayer

(13, 14) is at Ieast 0.1 [err]m 20 5. Storage box according
to claim4, characterized in that the ~ 8 = thickness of the protective
layer (13, 14) is at least 1 [err]m 6. Storage box according to
claim4, charact erhz5 d in that the t hi ckness of the protective |ayer
(13, 14) is pEhREe *and 3 [err]m 25 7. Storage box according to
claim1, characterized in that its wal | s are made from pol ycar bonat e

or pol ypropyl Fd.'eP}:?]cetss {or 6§e p§rof9£catg.gn Q&Xfaﬁ%gggé. Rt c%L‘@in@ to any

characterized i'n I'ncorporates an aeraulic unit (5) makl ng it
possible to care pfouite claims 1 goafersrrrr wakt4Adnin HAaposheneRpSEhEomPd of an

i nert gas. the prote%tu% qL9€e (15.)9)( IQ:@C&{ thgkutr@a@é")ﬁroﬂﬁ‘fgéest Re @H.eeedi ng
cl ai ns, “cha acterized in at is intended to contain at | east
one si | i con 353115 takes pgcgzwglgngenhanced chemical vapour deposition.

-18 - waf er (15). 10. Process for the productl on of a
storage box according to anx gne of the clains char.acteri zed
ep

in that the dblpodFessss EAr she prodyqidop 4f; 8c359788¢ JS‘?érac(cfEdmﬂ)m oethe

surface or surfacesrdtfetidbox that theravalsl s duakfese pkeacimghytqgeasom enhanced

chemi cal vapour de ositio sfor tiQn of a
storagelgoxpag’b%lpag i)ygileg??ﬁted prote%towec - a(‘:ttgr f%%a %CH %ﬁ?% ereis a

surface etchiwxrstagasharefld gasecth@iprieei basrdyouapysen @ddm diweninge | ayer,
by contacti ngg‘_gsh.e box

12. Process for the production of the storage box according to
15 claim 11, characterized in that the fluorine gas is chosen from

among SF6 and NF3.

20
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with a plasma of a gaseous m xture based on oxygen and a fluorine

gas. - 12. Process for the production of the storage box according
-to 15 claim 11, characterized in that the fluorine gas is chosen from
anong SF[err] and NF[err]. 20 25 30 35
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