;e3e6.6lv 6 T.zu0 3 JUN 2003 .1. DESCRI PTI ON WAFER STORAGE CASE, PROCESOS
FOR PREVENTI NG DUST GENERATI ON THEREOF AND WAFER STORI NG I\/ETHCDﬂSg T@\m al
Field . The present invention relates to a synthetic resin wafer storage

______

-case requiring a high cleanliness |evel tdand used in storage and
transporta mmtrates such as sem conductor wafers) quartz gl ass
substratesl“ﬁ\““ \\w 0 discs (hereinafter may be sinply referred to as
iengration fromwhose synthetic resin surface is bl ocked or
suppressed a process for preventing dust generation thereof and a wafer
storing nethod using the wafer storage case. 15 Background Art In recent
years agai nst the background of deyEROR®PTION a | arge-scale integration of
sem conductor integrated circuits and progress to a | arger capacity of
recordi ng nmedi a, a higher cleanliness |evel of wafers enployed for
fabrication of them has been required. This is because such -20 wafers

produce causesWAFERSTORAGE CASE{PROCESS FOR PREVENTING BUST
integrated circuits and recording errors of recordi ng nedia only if a small

nunber of parti GENERATIONTHERROFANTEWVRAFERTSPOHING MBIFHEDt he wafers
are required to be kept in a high cleanliness |level) cases storing the
waf ersbare inevitably requested to be in a high cleanliness |level. Wen a
waf er 25 storage case storing wafers is contam nated, the wafers in the
waf er st orBephnical-Bield 3 JUN 2003 case eventual ly cannot be of a high
cleanliness level-even if the wafers are cleaned to a high cleanliness
l.evel . As a waf er The gregentrimyentionrretatanpd a, symithetic resinbweafer isboragesuash
construction as shown in FIGs. 9 to 11. In the figures) a wafer storage
cﬁase 5 12 equimngtd higledlasnlinesadevéloand wsed dusitorageand Sranspartation

osi ng an upper openi ng section of the case body 14. There is nounted in
the case buhptrates sushtag semacansiuctorywederse quertzsglassiubshrates prveriticad ar e
housed as shomr in EIG 11. Note that a reference numeral 20 is a packing

€3

to belRourfises hespinafteramayihe %rmxﬂmr@fqmefbro BREWEIRIS), dyind gengration fmrn
t he case 10, body and a r.eferepce nu 22 is a subsérate retain
mount ed or™WppRe u%’g?‘e Br ¥¢BR SPridge ¥, 'P Ho FUPRYCLEE s 1 t RAOLYSS or

20 mter i Avphond, et Bebiathur RleRR, BRT 4 &L i RE R LTERS e "

cont am nat*gﬁr%g&é@tcaggrtr cl es and chem cal s) conveni ence of

156 Background Art
In recent years against the background of development to a
large-scale integration of semiconductor infegrated circuits and progress to a
- larger capacity of recording media, a higher cleanliness level of wafers
employed for fabrication of them has been required. This is because such
20 wafers produce causes for generation of pattern defects of semiconductor
integrated circuits and recording errors of recording media only if a small
number of particles exist on surfaces thereof. Therefore, while the wafers
are required to be kept in a high cleanliness level, cases storing the wafers
are inevitably requested to be in a high cleanliness level. When a wafer

25  storage case storing wafers is contaminated, the wafers in the wafer storage
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16 handling and cost. The wafer storage case is subjected to cleaning for
acquiring a high cleanliness |level. There are conventionally kgcx/n var,j ﬁgs
ki nds of cleaning nethods for the purpQ%e and anong them wet amNu}IO
-generally enployed to be detail ed, ther® can be named ultrasoni c cl eaning
with ultrasoni c waves) shower cleaning using a high water pressure, brush
20 cleaning in which a case is rubbed with a brush and other cleaning

met hods. In various ways of sem conductor cleaning such as cleaning of the
case and a wafer itself) there is used pure water or ultrapure water of
specific resistance (or resistivity) of 10 Merr]~cmor higher which is
obt ai ned tyser evantuailyf ¢carengiabé iof lachjglo clpamlinesmievdladven ifi @rowadersgases in
wat er such as 25 di ssol ved oxygen and carbon di oxi de gas, inorganic ions
~and ot her eleaned to 2 Liighl dlé@@nliRedsslpwel.al |y, a quality |level of pure or
ultrapure water used in fabrication of a sem conductor device has becone
further higher wAshaiwefexastorage icasegfontéxamplectbhefe has heencknownt $ychal nost
close to the theoretical pure water value of 18.24 Merr]Jcm where no

i npurity tenstvactiomed.showmin Fltksnrtp Wi e thef figniesani wafer stovage cpse e or
ultrapure water of about 16 MS[err]Jcmor higher is used in cleaning not
only Vvaf el isronatitutest of ageasesbedy ddchensing wafersinand aalidi I closinglamess

| evel is required. There are used as cleaning |liquids, not to speak of a
pure wat etpper opening saetionrofothgapase body ekt | Tharg isnanovnited dn cgseani ng
of a synthetic 10 resin storage case has been perforned in conbination of
the cl eanPpdy lAqupakstaate -hausiagnpssefde dSiimewh gV akers gae honsed.casi ng

o 0B ST Y il Shak ABrGabn S 0% ke 80 o o

f I [ . Cl ' ith bj d [
L A kR oA i SRR BRSO
) carireBod oindd oD RalESE PSR Bhuhd h e

cl eanl i ne?’%@égﬁ@'ﬁ&; of tid g{'lg&?ﬁgeaggugﬂ'g &tsgé&ggggnd transporting wafers

have al so severer an ove-nentironed prior art cleaning nethods

have been approagyjfifie ibseirési%g khoR t Bs iol;sm?hg@ﬂc}p&% %Wbﬁélkéﬂrboﬂ&i‘é he even

if a storage case’is cleaned by neans eani ng net hods usi ng

ul t rapur e ggh&aliy'Gsbd Ui MatebRil® ofas wiife Ylorhgh! lveeffoid 3he PABWPGLMS of
i ncrease on wafers housed in a storage case during transportation. Wile

t hi s woul grewsittiniercottamibstionunedusy phiticlge andathamichis)nediventshesabgr s
t hensel ves, wafers now each having 25 ultrahigh precision are of a nature
very 1dw handling gndecasti orTlie omafer- stoBagddase U3 sukjestidvés desningpdor
cleaning of a storage case and a storage case itself serve as nmin causes
for dust gegeiring erhighheeablinessriavel.onthexsaareeonwensionadlybknewnenariousar
heretofore, but) for exanple) the follow ng explanation is given: In_the
prior art kepdsmpf pleaning meidods fox the ayrpess andameng fhemetwet eleapingvse

durface is hydrpphobi.c and has so-gcallgd poor ttabili to avqi d contact
w t h wat eg.ené’@rlﬁ{)ﬁmé’l?ﬁe&go‘ﬁ’, g%\i@ﬁaﬁ?‘#'hﬁ}%gs‘ia@a e éH’éPE)‘i/ ‘é{}"@ﬁm&‘sc %P?P‘é%ni c
waves appl.i.ed, 9 ph%rs?i cal actj on thereof is.not .ug)i ci ent I%gt ransferred to
surfaces SR TAIARICVAYePcARqT Sk BleARINE U AHUIBOWALT PrERSHIGr PTHAleNt
part i g LEARal i QISkEatg ik SuBBba BAE 8 TR RLAPAIRP Lbankh Elthos 2 N9
In various ways of semiconductor cleaning such as cleaning of the
case and a wafer itself, there is used pure water or ultrapure water of specific
resistance (or resistivity) of 10 MQ-cm or higher which is obtained by
removing fine particles, organic materials, dissolved gases in water such as

25 dissolved oxygen and carbon dioxide gas, inorganic ions and others.



Dust generation subsequent to the cleaning is considered to be dqp3t8 .
particles originating fromfuzzes or protrusions in microneters: resi pHg“@ﬁ
a synthetic resin surface of a wafer s}g[age case and the particles are 15
rel eased fromthe synthetic resin surfate with the |apse of tinme due to

vi bration of the wafer storage case) rubbing of the case agai nst wafers
housed therein or the like during transportation thereof, thus rel eased
dust particles adhering to the synthetic resin surface. Furthernore) it is
considered that increase in conplexity of a shape of a storage case in
recent years accel erates 20 poor cleaning of the storage case and dust
gener at i orEdpeocinllyha gusliggRvebss puts ok fultraprd Rvdte?tide88afabritacionyeat or

of the present invention has conducted researches on a relationship between
a prior ardennite@dioctgr devicehabedbusd figeher higloar withhimprsdRcihsintegpatieher
storage case nmade of synthetic resin with the result that it 25 has been
found t hatthepeofedriceis bavrentlyh abingst plose ity thecthivoratitsl pereaiatet walue f0 3
JUN 2003 applied to the wafer storage case, particles are constantly’

gener at ed 18.24n M@pcmyr whees nd Himpariey iis cestdinsdncdn e rdimays wifer
synthetic resin is porous as shown in FIG 13. Description will be given of
st at es5shdabrisatiengiroceds| pura drl Wtrdphreayitdrcof abowt 3¢ MOam orrisigherdsr f ace
and particles in connection with 5 particle generation (dust generation) in
t he case weedanzleatiag not ailyamaferdputralswsstorage pases and vthdreani whickeahod
using a surfactant shown in FIG 12. Many particles P exist on a porous
synt het i ¢ higbideanlinfessdevelds pequiredo cl eani ng as described above (FIG 13).
Wien the synthetic resin surface 12a is cleaned with a surfactant (for
ekanpl e, 0.3 % aqbetesasbused &) cleamiagiliqpiss; et &8 speak of scpureiatersam t he

i Fredr e G RN AT L
L
moved | nt i abey RhaNe drkeritind. Sleshyne HeBhOTH A st hefd, e .
adsor bed OJur?Eg:gﬁéE %ﬂl\%hals%icaaq of %f clggﬁinséjﬁfcg@fsié%?%re% Witor lstof%?a tc?'sé lté ne,

whil e partic i nal exi sting on icresin rrace 12a
are separ eagl j [ j I+ Qi G in S new
partic Fes qg?grggﬁ%?éta g d ﬁ?ﬁ}ﬁet“%}%’ﬁ? ya{‘g?o{eﬁglrg 8 d g%@ﬁ?t‘#%%é’f‘% (gﬁ S? ace

12a or fr gfidehPatdi QbaRing (WitBOate? subjostedLoSbalSachBARé itfddtindnty(b) Ly €xi st
on the synthetic resin surface 12a as shown in the schematic figure (FIG

14(a) 15 Thaueakater cbdadihgwitie ultpthpatowater) (ée—Po clan @leat drying (donsi der ed
to cause new dust generation froma storage case itself due to poor

cl eani ng and vi br Alangwiflb iWhrenvigbrouwsyréquitémentssfar & cldandimes? devdleafned
with the surfactant is -s 0 3 JUN 1u03 further cleaned with pure water,
t he surfacvafer inaxesent yearsyedquirentents\for lsecleantiness léve) of al gtorage waséed
threfore) the particles P on the surfactant |ayer L are washed awa and
t he surfadenstoringeand tsangposting: Wafevpdiave Al hesomer spyeresnand t he

The. sur f acttaNe mayUpRet i o oRb PeampS: Betpl Bageohien GopFaRdingaiaine

parti &bes lfm?tlsoi%kgl%agi/ngt Qgpgg{l{tgf: ' Q‘ﬂgt lig,yg'erlf l}' a storage case is cleaned by
means of the cleaning methods using ultrapure cleaning liquid, there has
arisen a problem that particles increase on wafers housed in a storage case
during transportation. While this would considered to be caused by dust
generation from housed wafers themselves, wafers now each having

25  ultrahigh precision are of a nature very low in dust generation from



separated fromthe exposed surface 12a during the cleaning to nove into the
pure water cleaning liquid. Also, new particles P are generated tDﬁ bzrﬁ
surface 12a from which particles have bgen separated so that the(;q;gr (NI S
P 10 exist on the synthetic resin surface 12a in a simlar manner as shown
in the schematic figure (FIG 14(b)). Wen the cleaning with pure water is
repeated) the surfactant layer L partly left on the synthetic resin surface
12a is further washed away by pure water therefore, the surfactant |ayer L
remains in a further shrunken 15 state on the synthetic resin surface 12a
(FI Gs 12(CL and_14(c)). At this time, particles P blocked by the renaining
sur f act antthempelves Wufr ponsr cleaning oft o staragp waee wadea stdragaicage litsglf servence
the surfactant layer L is further washed away to increase a bare surface
12a. As dé@scppbegawsasder dustepaerationes P are generated on the bare surface
12a from which particles have been separated) 20 and thus many particles P
exi st on the synt heejabovegnpntioned causes, haye nofj hgenamadenelear (reretoforg,c) ) .
At the |ast s}age) thf nger storage case 12 after cleaning is dried as it
is (for ei)awp qr exgmple, $he dollowing expipnationds givens) [mbhe priog)art cleamagor e,

many particles exi st on the ,synthetic resip surface 12a in_an u und
state, 826 %ﬁm’g, Saptorage Lcage 48 @r}s@ﬁbapsomm W hosecsyitaes it éxygm e
resin surfac D3 JILN2~U~ 7. .due to vibration and rubbi ng _durjn
[ aneport nd has,fo-oalled REE Hetabiie th avid cPRtect Mtk WG o oo Lhis
confirmed that the prio art cleani ng net hpds, descri bed above, i ch
vere perf JERBORS VR, Wit RhysIGH BDEYEYS sycheal: MFASANIS, WoNenanRlisdon,

waf er storage.case have,,al nost. no effect. of, preventio f dust gengration.
Toki ng' | niUSRisH: BePaY bR is oReic eubitinRly hRNERrAR 0 slitbloef! B 6
reventin e e o] tLcl e ' f t

gynt het i Cgsyggﬁ %ﬂéufﬁs%eghgug?‘&g@%raelrgﬁﬁc%o(r:mo aqbgﬁipc?%{l/tce)ﬁfaéréﬁir?o n%ﬁveafl how
hi ghl ypac el i r Ubad

mpos10nr iR id Re pepRaking FRbeunfally (REERY IEAITE (O Qbabing by
earnest r gches in order to propose a perfect solution for prevention of
dust generation. As a result, the inventor has conpleted the present

invention on the DAftgeabratis®¥8bsfearc®iheOrledhitiglist dbtisiddredtotbaidad t he
cl eaning technique to which the prior art nmethods stick. 15 Discl osure of

t he | nventtogarticlesorgirtieg froad fuidzes o gretiusionsein mmcrdeterdyesidimg on
structure and a process for preventing dust generation of a wafer storage
case, whereisynthetic grasén agurfacel of ed f wafery etorage ecemet eddbvhd|paotictey @re
suppressing free novenent 20 of particles constantly generated froma
surf adb ofreleagsetle from othegeysthesicoresins gurface i withe the lapse of tiee idug Itayer
of a surfactant, and a fer storing nmethod using the wafer storage case.

In order t'Bbxafion of the Wadorstorage ravey rebBEpkthecaggragainstovaters howseds t he
present inyentjon

therein or hfe ﬁke uerEn.tg,§ r%rnas grt% 150% éﬂerggf[," %ﬂﬁg irgleraggé I&ugt(:) ij)girtqgles

(- p adhering to the synthetic resin surface. Furthermore, it is considered that

increase in complexity of a shape of a storage case in recent years accelerates

20 poor cleaning of the storage case and dust generation from the storage case
itself (see JP-A-96-59863).

The inventor of the present invention has conducted researches on a

relationship between a prior art cleaning method and dust generation from

surfaces of a wafer storage case made of synthetic resin with the result that it

25 has been found that no matter how much high purity cleaning is repeatedly



25 wafers) wherein a surface of the wafer storage case is coated with a
coati ng ~ 3 J UN 2003 layer of a coating agent to prevent dusU 2003
generation fromthe surface. A first asgect of a process for prev nIJpNg
dust generation of a wafer storage case of the present invention conprises
the steps of: coating a surface of the wafer storage case of synthetic
resin housing wafers with a coating 5 agent drying the wafer storage case
coated with the coating agent cleaning the dried wafer storage case using
pure water such that a coating |ayer of the coating agent renains across
the surface of the wafer storage case and drying the cleaned wafer storage
case) wheramplied tn theowaien storage ease; particles are constanlyaererated frays thgse i s
prevented by _a coating. layer of the coating 10 agent. Furthernore) a second
aspect of S&r&cgéefgfssm%heﬁpﬁém BHge diet syidneasqef syntdetis tesinds Nospug@scase
of the present |n ti,on conpr.ises t steps of coating a surface qof the
waf er sto (‘i"fb’(ﬁxﬁg‘[‘ 1gyn PBthEsWﬁfh%gé‘feﬁgo tassshgwn sgheaticallydgent

cl eaning t r, stQrage case using purg water 15.such that a .coating
Cayer of ThErolARIS llos sareicrerth Gtk dnd pRRIGes A WONEHOR B age
case apd drying the cleaned wafer storage, case, erein dyst. generation
from tRe SRAtEile egReraionduit eansragent i the Sase Whexe awaiek isccieensd by

| ayer of the coating.agent. The pur ter used, n the,step. o | eani ng
wih the pIFRBORralher Stk fernine ool nhipengintadant aboustin FiGaT2nt

remai ns across thessurface of 4 he wafer storage,gcase is _pref.era ure
water wi th o ow SHERY pREGHBY L OaY Bh Y nrto Bl dRHESEE e ERte Lot gt
Wiile the Jo Wyl f Cihfat C S i 0, ikically
deti ned. e tgapid b diBbHBeR akbVE FRA” ) T WRBRCHRY Bt e R S
Accor di ng : ng; r&ahRble ek i i

addi tion tioiht gz;t% 1t Ee?cgéﬁﬁgﬂgé‘%? thf/ogr canﬁ]gérbfgrzr’reaﬁﬁr?é?g%&&@@’faﬁ 2003
-9 unijbor NP antidlés PeareSseparatbefbalithd Satfabd 226 t8iMeve s d Sleaning tigaid, v
performed one tine only, thereby enabling sinplification of the process.

Not e that gndpdtdr the chRinihgnaswfactaft Nayer Dusitavldd toitheosurface a2dels of
16 to 18 Merr]Jcm By dissolving carbon dioxide into the ordinary pure

wat er, t hefopmededn f & Cathes i where ¢hé handadtantnlayer rbdbloekls Wewly geacraigdagent
used in the present invention is preferably a surfactant. Wiile there is no
speci fi c |pasticdés Promthesystheticgesirt sudadeni2d (BIGh d2éa)imsd 14l coat i ng
agent, for exanple, a surfactant, it is preferable that by i mersing the
waf er storage cas&ree particles & swhigh,tarensegarateddromgthe synthefict sesin
exanple, a surfactant, ,all the surface of the wafer_ storage case iis coated
with tie comface;13a«uring she cleaning) moyeddnte bhe gurfactantagmequsnsqlytiope

i i , t ti b f. d h hod

ot hod. A i {B0AGRE "theTah GFergkiin dasomibd RETANGTEd; Fp S REEARoPE haf er
16 5o a0, G e S 4 S P o L g
S oo, heRRAe Yool Q0 e, DAL RO EpAAtoA Y PRE MSHAR MY Bl e
aqueous Solubhfik Yquld, since new particles are generated in the vicinity of the

20 synthetic resin surface 12a or from the interior thereof in a porous state,
particles P still exist on the synthetic resin surface 12a as shown in the
schematic figure (FIG. 14(a)). The particles from the interior in the porous
state are considered to cause new dust generation from a storage case itself
due to poor cleaning and vibration.

25 When the synthetic resin surface 12a cleaned with the surfactant is



surfactant) but the aqueous solution may be used in surfactant 20
concentrations of the order of 1 ppmto 10 % Note that when a thi ckness of
a surfactant layer is too thick, the vvaf6e_r storage case is cleadkd JUdhzul3
that the surfactant in excess is washed“away in the pure water cleaning
step. As the wafer storage case a new one or a reused one may be used. In
the case where the reused one is used, it is subjected to prior art

cl eaning, 26 for exanple, surfactant cleaning and pure water cleaning
before coating it - to :~D 3 JUN 2043 with a coating agent, for exanple,
.a surfactant. By doing so, renpval of contam nants and a certain of
particl es fumthdre claamedgavithspures wedteectthd. swfactamtniayer Lhformed asetheas a
synthetic resin nmaterial constituting a wafer storage case known materials
such as poiypshetigl eesin payrerc d2honat wasinetl; 5 therefore, thei papticles & dretHe r st
aspect of the process for preventing dust generation of a wafer storage
case of thmufactashilayervbrareonashedoawhy) Andthe Burfactaxit lalybr Laisnaliserpaatly age
case is imersed in an aqueous solution of a coating agent) for exanple, a
sur f act antwashedbapay tor pantinrémedimon the ayathetiaresin synfgdaetlih FIS s 120X ace
of the wafer storgge case. The wafer stora?e case is pulled up fromthe
aqueou$ somd ilMbli Acthisdimey sdaeenthe faowfastanhlayer: helsswepshedaawasntd t he
pul | ed-up wafer storage case is dried in order to cause the surfactant

| ayer for n@¥pose & haressintfnes 12a, the pantigles Prjogked by the surfastanilayer ds isached
to the synthetic sin surface. 15 The surface of the |l ayer of the cqating
agent , forse@;aaﬁfﬁt{a?r%éﬁglwaadaﬁwfe%tl a I@ﬁéﬂgy{%amg&o meyeinter thece s
cl eaned with pur er.to,renpve,particles on the surface, of the cpating
Eiyer 1 or PRLTHEEEE CloRBIng HURE AL, pier Darirles, B 274 BenerateshonrtheBareon

Eﬁi} ﬁ:QEQe%tirSaé%i%ae?é’%Iv? i BA e ﬁﬁg‘é’f%e %?g;%%ggﬁ@e{;{ayﬁwma%gg ’
exanpl D AL BRr st e BT aPs b e 120 365 Rimia iR SB¥ERR e e
whose surfage i i&ﬁ%@g(ﬂfshl&@%.coati ng agent) for exanple, the

g

surfactant) no dust “generation occurs fromthe synthetic resin surface

because particl es WRehRRe %ll/élixﬁﬁéivﬁth SUrd wates 7§ %éé}fe%t@d,eth'é' K¥Edank layer

suppressed by the coating layer, for exanple, t -11 0 3 J U N 2003

surfact ant 1| gartly 1600bd bhédgnthétic ResiBasiifate 18k ist MrthierawahédGvay Hyhe
coating layer, for exanple, the surfactant |ayer therefore, no dust

gener at i onpafe watef:r theréfore sthd aafacfartiiayepds rergaimyier a fusthezxsifunken: he
surfactant |ayer either. Accordingly, dust generation fromthe wafer

st or agh castate snetfhiecgymthetiy résiprsuratect2a (NG d 260 conti1 HcpeciAtothis iame,
process for preventing dust generation of a wafer storage case of the
present i npartitlesm P blocked by tgalrpnmnm surfpetantayerLifurther mpee into the

waf er storage case is immersed,jn. an aqueous sol ution of a_ _coating agent)
for exanpl BUre, Waler fdeaning, Hgyid since thy syshetan; iweéaﬁewt%uah@ow}%%u c

LRt ot HEvaY Jodheresds & bab St ikt Bbat AnoaBind abere, ST BRGCIER EFare
cxarpl o AP oPate B A e 29 o e RerhEe eu A SeAr AP

f ' | . f I
our o mpd Y BAREP dRlehl BORHBHE YA b NS Bl RIS 2
uni form St@i@ﬁlﬂ nﬂﬁuféﬁ'r(ﬂ@'. ﬁi(c)f‘t this tine) it is preferable that pure

water with ow specific réesristance (10 Merr]Jcmor less) is used as the

pure water. By ”SiA’cgtHerlﬁsPHfagﬁ"‘@ﬁ@%a.‘fézl foPagdVhstPELhfthf clefRing HGfiedRR 1 @l
separation of the coating agent,
it is (for example, by clean oven drying) (FIGs. 12(d) and 14(d)). Therefore,
many particles P exist on the synthetic resin surface 12a in an unbound state,

26  so the particles P are separated with ease from the synthetic resin surface



for exanple, the surfactant is suppressed. The | ayer of the surfactant is
20 nmore uniformy formed than in case of cleaning with ordi narywrmﬁvaiuﬁa,
and the |ayer of the surfactant fornmed gn the synthetic resin sturfa
suppresses dust generation fromthe synthetic resin. In addition, since the
| ayer of the surfactant is dried in the above nentioned state, a simlar
effect to the first aspect is obtained. Besides, according to the second
aspect, the 25 drying step is finished only once) so there arises an
advant age of enabling 12 - 0 3 JUN 2003 sinplification of the process. A
surface of a wafer storage case which is an object of coating wwth a

coati ng aghiet tofwibretienphad 2ubbingaduitg | thahssortatieaNtwhiokepiusss MRS a
surface facing a space in which wafers are housed. That is, it is not 5
necessari lgeneempioni.ed t hat surfaces of all of the case (inside and outside
of the case) are coated. If there is coated surfaces facing to at |east an
i nner space of tHEhher whei davdntoe! baedcordirejed drhatx thwpl eriomrantnokvardngf ace
of a case body) an inner surface of a lid, and surfaces of nenbers inside
t he case gmethods, assdiseribetdeabovesi whichaweet tpeyfoarmsad fdr prevendion of rdvatd
others, a function and 10 result of the present invention can be achi eved.
Thus, Bhergeneeatiomen swsyrdheticafesin wafes starageccase ey abnostt he dffett ofnd
all the surfaces of nmenbers such as a substrate housing cassette) a

subst r at e prevestion nfddust g@eneration.oaTeking imtoaconsiderafiaydhat since @xghpl e,
a surfactant so that dust generation therefromis prevented, attachnment of
particl es Ruier erhatustogenenationypreyenting oneasuresr evanhookd constamy particlag,
transportation and the like of the wafers. A coating agent form ng

qPat ng | p9ersicn om dde sundiete geestchofemct e pPrainR T Tbge
Coat ng LrRTeBERted BAgng -eﬁﬁ}o‘vﬁéigg@ha%?wa{tghys&wes ,'né may bacparformed
oart | APes ark BaRre M5 isb st Brighaachior Fotdmenel Solttad B fsntpy b 4"
Phereto cabodilsd el aebafbeRes 5 o0 Hicnfinaitp ™ Boriots. Rildsica oox

P esent 1 Aanbhbln et coddrhblons BECh Byl Vo ShvelE DA hphed ek

the waf er s,jegeft Wgﬁ"tian ond th? basid oftd Mevelbcoiddptidn wheR Herk 16 ndk ¢384!

i nvention.” A second aspect of a wafer storing nethod of the present

i nvention (hRradéAMeE te WPgo whidh sHedprioaPhetifodistidkousi ng the wafers in
a wafer storage case treated by the first or second aspect of the process

for pnéventing 5 dust generation of the wafer storage case of the present
invention. In the wafer storing nethod of the present invention, as wafers
t o be housBikclasurd ef theolmventimse, there can be exenplified substrates, for
exanpl e, sem conductor wafers such as of silicon) galliumarsenide) etc.,
quartz gl ass subslt st am objgrtiofdhediresentainyentionr to proyidy pctrutvee iand 8n of

t e Draw ngs FI 1is aflowchart showng steps of a first aspect  of a
prﬁo‘c ess f&ms‘m%ﬁtnrﬁyeem %emqrawosfo'}aa QI Storage ase, ycherein dyst

resent inventian . . . .
P generaé)mn 1s effectively prevented by blocking or suppressing free movement

20 of particles constantly generated from a surface of a wafer storage case of a
synthetic resin with a coating layer of a surfactant, and a wafer storing
method using the wafer storage case.

In order to solve the above-described problems, a wafer storage case
of the present invention is a wafer storage case of synthetic resin .housing

256 wafers, wherein a surface of the wafer storage case is coated with a coating



FIG 2 is a schematic view show ng states in order of steps each of a 15
synthetic resin surface of a wafer storage case and particles thereon
applied with the first aspect of a process for preventing dust generation
of a wafer storage case of the present $Avention. FIG 3 is a m Y ﬁhaﬁﬁ
show ng steps of a second aspect of a process for preventing d 3 JUN" 2003
generation of a wafer storage case of the present 20 invention FIG 4 is a
schematic view showi ng states in order of steps each of a synthetic resin
surface of a wafer storage case and particles thereon applied with the
second aspect of a process for preventing dust generation of a wafer

storage ChiRrof aldvatigesgitit toprevehplugdbgdidration feom thesifrfddeow chart
show ng sﬁygs in the case vvhep)e@t he fi rs% .~ 3 J UN 2003 14 aspect of a

process for preventirfigashst ofangrorksd foropreventing’ diidtfeaneation ©fef waller
present invention is applied to a reused wafer storage case FIG 6 is a

second f| giyrapeichss DN Praseap inventide compeisel ehe stdifs off eodting Resirfade a
process for preventing dust generation of a wafer storage case 5 of the

present i af ehéiwafer Sstapigd edsd of ayhehiié réesinchoasidgadaferaswithl & coatifg a
first flow chart show ng steps in the case where the second aspect of a

proceds f agent;aliyivig bhe deeder gevragatdass cohteal waflethe codtigg agene elbahiity
present invention is applied to a reused wafer storage case FIG 8 is a
second f | the diedt waferwitoxnget aass \ising Ipare acatenisack thata toatingdagenshtlos of a
process for preventing dust generation of a wafer storage case of the
present i neatingoagend resphinsd across the saotfacef of theowafps stryege|@sed drdd a
perspective view show ng an enbodi nent of a wafer storage case FIG 10 is a
[er spect i deyingethe edranegl avaferistonager ease, | whersing dust] generadions feomgthease

of FIG 9 is, opened upward FIG 11 js an exploded perspective _view of the
waf er st ofukface ag éhwaﬁ@@ram caser1s prevantadohy acaptingtaypmef thegeating o
prior_art cleaning process for a wafer storage case 20 FIG 13 is a
schent i c28PRty showi ng a state of a synthetic resin surface of a wafer

t , d i cl th d FI.G .14 i h ti ' how
States i or dor i OSPEHEOECA TOUR FAPHEh Of % AOROR AP AGOHTRLDEY (REY o5

ner o BabI AT 55 L5680eP e, AL PT0E PR, A BeaBIRS Bl
J UN 2C~§@e'i>s of: coating a surface of the wafer storage case of synthetic resin housing
wafers with a coating agent; cleaning the wafer storage case using pure water
15 such that a coating layer of the coating agent remains across the surface of
the wafer storage case; and drying the cleaned wafer storage case, wherein
dust generation from the surface of the wafer storage case is prevented by the

~ coating layer of the coating agent.

The pure water used in the step of cleaning with the pure water
20 such that a coating layer of the coating agent remains across the surface of
the wafer storage case is preferably pure water with a low specific resistance,
for example, of 10 MQ-cm or less. While the lower limit value of the specific
resistance is not specifically defined, the value is sufficient to be on the order

of 0.1 MQ-cm. According to the second aspect of the present inventive

25 method, in addition to that the coating agent layer can be formed more



Best Mode for Carrying out the Invention Description will be given of
enbodi ments of the present invention below on the basis of FlI GSUSIJU:N Q003
anong the acconpanying drawings. It is §.needless to say that various
nmodifications or alterations of the enbodi nents can be carried out instead
of the bel ow described enbodi nents as far as not departing fromthe

techni cal concept of the present invention. Note that cases where a
surfactant is used as a coating agent are shown as preferable exanples in
the follow ng description. 10 FIG 1 is a flow chart showi ng steps of a
first aspect of a process for preventing duet generation of a wafer storage
case of t naiforsdyntthereecisn iam)advanhtigs tRat sthe shiymmgt stepvievwsuliwiemidy
states in order of steps each of a synthetic resin surface of a wafer
storage cpetfonmedpanei tines arflpr tberedhypenatilingt simplifidation ofsthertprotess.
process for preventing dust generation of a wafer 15 storage case of the
present i AVeAtthah a speeifi¢ registange of ovdinaryrmureswateyrinpme v orday oful6 to
generation of a wafer storage case of the present invention, as shown in
FIG 1) id8ken. \Bpdissiwag carbondligyidesintoptheceoxdinary puge wakerathe
coating (a) --3 drying (for exanmple, clean oven drying) (b) --~ pure water
cl eanidg Epycificregisfange thespobepnheiredeceds| ean oven drying) (d). As

descri bed above and shown in FIG 13) .nmany particles P exist on a_synthetic
resin surface 126\‘&&a £0akngr aganty ugpd dn Jdie) preseng rinyentipn dsnpraterablyr ai ng

(9,5 ne T SAnSERET Wil 5 o ntB o G 5 oot B Bk
e | AR B R S S A et 3
215, 20y Bolie 08" BRRELGRLAR S HohacRioR b Lot
o ST0CT R GRELBH AR O 4O SeRG, GRRERR %

treat ment Jphidy Gili'thaCloaiti fgt gg{zﬁ’t{, Yok @%aﬂi{)l%?%ﬁé‘%fﬁ@ﬁt. L 1naddRionw Rhheti c

resin surface 12a, no speciftl Imtation beling required therefor. For
exanpl e) tthe inaheFsich OflRO®atiigecal’bd PErfofmed By & 3Hower aiethadefida Spkalyi ON

of the surfactant, or the surfactant cleaning of FIG 12(a) according to
the prior méthod; ocess may be applied to formthe 10 surfactant |ayer L as
showmn in FIG 14(a). At this tinme) as for particles P originally present on
the synthetic resAnsunfaé¢tand used) for comting ansymthetibeneenrf surfaes of rd wafer
surfactant in case of sinple i mersion of the wafer storage case 12, and a
| ar gelanpwtieragectasefis mos epecially limited s faztasrithe surfactent tax bethinly amdr eof .
However) since new particles P are generated on the 15 synthetic_ resin
surface 1xpifory bed ox aptaghed pcsass thepsynthetisrasinesface; and any pPhce

R ROV E R, T NN Y NG OO
S0L7 2% S, il G5BT a g SPRUBIE R A8e, iebB BFR
B e e
| 2 ah (i DERAEHR )l A ACT N OEMP RSB 1

wat er (Fl s&?aéfgﬁ)t)lgygﬁ/ 55&3951;&\8%{3 fh¥R¥ £fbr 5t6133k e 1d'6eRAEA sGEEThEL Bhd ached

on the surface o
surfactant in excess is washed away in the pure water cleaning step.

As the wafer storage case a new one or a reused one may be used.
In the case where the reused one is used, it is subjected to prior art cleaning,

25 for example, surfactant cleaning and pure water cleaning before coating it



-17 the dried surfactant layer L are washed away (FIG 2(c)). At this tine,
it is inportant to performthe cleaning so as to maintain a stg;g gﬁﬁ[ﬂgﬁpe
surfactant layer L covers all of the sygthetic resin surface 1

surfactant layer is partly lost, a baré portion of the synthetic resin
surface 5 12a is exposed, so effective prevention of dust generation cannot
be carried out. Therefore, it is necessary to performpure water cleaning
with care not to cause partial loss of the surfactant layer L. Finally, the
waf er storage case 12 after pure water cleaning is again dried (for
exanple) by clean oven drying) (FIGs. 1(d) and 2(d)). Therefore, 10

al t hough watly apaoating cagemte {015 examplérea ssurfactant. rgyi doingr sacxemoval of | t he
particles P are bl ocked and suppressed by the surfactant layer L, so the
parti cl escontasingnts epad aa certaim of @agyiclaseonc the sitarager case is2effected. i f
forces such as vibration and rubbing are applied to the wafer storage case
12 duri ngFurtheypesneathene isrusedeas aleynthetde sesinqnaterigleomstitutingen mapfer
effectively 15 prevented. In the enbodi nent of the first aspect of a
process f gtorpeeveate kpopisimatarialar swth ¢ polypwepylengs nplyearbenste tand
present invention shown in FIGS. 1 and 2, while description is given of the
case wher @t er the coating treatnent with a surfactant) the synthetic

i f 123 i s dried it_is, 20 th i t t t (FIGs., 1(b
ind 2(5)) may bo MAR (RAYL gk iy BE:amRect Motk BEPraRe QS PIENBEE JugF
FIG. 3and 4. .. FIG 3 j fl h howi ng .st f d t of
a pr oc?s?réﬁe??&meﬁﬁgﬁ%ﬁeiagfaggﬁvegagi %‘alﬁsta?gv'%?n_ PF h@?@ﬂ%@@?@i@"@s-ﬁgﬁg ’

resen I nN¥YeRtl on) .an |1 S & _Schne C VIew sSsnow .StaLes 1 n.ordaer
( stops 268 WaEE Starhgh enpt. iy SuRoRn incer SRCEONA o L foddtth ana
par ti cl es \LBaEeqn exarl U Nud90305d8aR0RNeAC o hikakhEs SHRANLaBEPRSta OF 2
process fOF preventing dust gener Arron 2077 a waler 26861 9ge case o e
Cenory i oaY BHetiresl AR RERGT GRPRER Pl BERED T SRR EaR0 EEle |

FIG 3, i i;ull’l%ﬂfQf)rEé’m%l?&)‘&ﬁ’thﬂQ_sbﬁtﬁ%rpbt’%ﬁg%?ti‘ﬂcg aEert2 gbP Rkafi}ilb) ;‘;‘He (a)

-~ pure water cleaning (c) ~ drying (for exanple, clean oven drying) (d),
that is, auPfaetRstafd¥heiphdled-@p Widbr SforhBe chéd i dFsAqftordlbr fo PAGSE e f OF
preventing dust generation of a wafer storage case of the present invention
shown i n Buffactant ldyek formsdeapi tlonspitletichesili Jaywa tolhe fikindy aldeerlad dact ant
coating is omtted. In the second aspect, 10 the surfactant coating is
per f or med aittachedety thiersynthetiorddigsurfaca) and 2(a) of the first aspect of a
process for preventing dust generation of a wafer storage case of the
preseb® inventi onThe qurfacy of thedlayex)of the coopting aggnt.hfari example, the f ace
12a after the surfactant cqQating,is cleaned Wwth pure ter (FIG 3(¢)). By
the ' pur 8ukkactanteoaiad o t hgtig resjn, gurface lavsg rpﬁﬁm& purewatentded on

%Z:QL??SE?%REIQFQ? 5] 88 the e oF hLéaééi%y}a%', ?fgif?eeﬁef sm“iaiegcillie”t i
‘ t | t I Nt aj t at t tant L
Cover <l PueerRRt B3R 2he' RlRBheladsR S4Bh8 of i Ufe ol St 1" <
ety | o8bopfldE§IANE SLRYERLE ol i3t nARNE BLGATL P RN ARY | o

out as des above Pecause a bare po c resin

1 cantg S Ang Rer By cloa BBl R e, WtqIFEEERANG, o RS B DHAET 11

cl eani ng w not to cause rfactant ayer

sur f act angybf¥8lof khe thatifiglayeé¥) fdahpled thd BufabiitlagbLani ng, 25 i s not
subjected to the drying, unlike the case of the first aspect shown in -19

3 JUN 2003 FI GS. péPrhidnfbadbR) in the W fer Stordpe casel whbad bulfXe'is leohfed'ashed
away With ease. For this reason, there is a risk of partial |oss of the

sur f act antwitRXRe cbatifiggent fovakample cihel s fidctaft MPaasgdrerationloceurd | ar

to the pure water cleaning.of the dried surfactant layer L (FIGs. 1(c) and

ﬁ( c)). 5 Ifforpathd Glyashétiatreaahadrfage cosrdubagrdicléd ons thd aghohétit ayein L can
e

25 surface are blocked or suppressed by the coating layer, for example, the



washed away w thout drying, there arises an advantage in that one drying
step can be omtted to realize sinplification of the process and
furthernore, uniformty of the surfacfgnt |layer L can be conc§) gepyNy2003
-achieved. So the (_, inventor has continued a study on pure water cleaning
and found that when 10 cleaning is perforned with pure water having a | ow
specific resistance, partial separation of the surfactant layer L is
suppressed to attain a surfactant layer L in a nore uniformstate.
Therefore, as pure water used in the pure water cleaning step (FIG 3(a)),
pure water having a | ow specific resistance, for exanple, 10 Mh~cmor 16

| ess i s pseffactzbityaperdnd\ot addition no paeticle existssins a awrfacef ofothe comtingur e
water is on the order of 16 to 18 Merr]Jcm By dissolving carbon di oxide
gas into layerpfadi exargpleutbe warfactant dggeri thereforej no ahwss geamerbtionasours! t o
10 .Iv[errggm or less and ﬁure wat er including dissolved carbon dioxi de gas
i s pref er fony the surface of the coatingilayen domyexamplee bipé spefactantslayer @itherner, a
20 specific resistance of pure water can be reduced while preventing

cont ani nafceerdinglyet dust @eperatiomafron atheamwifex eipragantiash iodffeckivebne
probl ematic to%et her with particles. Finally, the wafer storage case 12
af t er & heppenen edt er cl eani ng is dried (for exanple) by clean oven drying)
inawy simlar to FIGs. 1(d) and 25 2(cu of the first aspect (FI|GS. 3(d)
and 4(d)). In thdnstheoiegond gepectsofcihe mcesafz@)p@ewmﬂmggﬁmamrup,f

o e BT Afobage Gaher Shha resph Inyentior (rg b el A destaiert B Ehe o y
v S g, 7 el S B ek S BRI e
vent - onCRaEE adeht PxISHIERS a Sulitaht AaGiodl g0t bndd Sribh B8R0 2 |
FeH ) aplhetfEREGh WirRteldt thelf o'y le bilE CAGE WARLPoldiel 'chBl i€ OPOC!

FIGS. 5 apgélfédt%g %@gﬁ)é quﬂéﬁ’&' s&ﬂt%&?i‘ Qﬁé%ﬁgﬁ\}gﬁf%é%tg?og%ﬂlﬂé{;%ﬂe, the

cont am na r stdrage case as s I'Tst

subj ect ed g,pfaet HMAAY thd bugfade 185 ﬂ]ﬁrla}'&f@f hie éd&‘ﬁﬂ(’%a)a@éﬂ& g6kleRaiple,

perfornmed: that is, surfactant coating (a) -~ drying ~ pure wat er

cl eani ng ¢Be surfabdtintidcdsted & theeanithetiof rdshif iwaéleansd owithe pads avdtdy. t he
known cl eani ng processes may be applied. 15 For exanple, there can be naned
ul trasoni @hel saxfacg of theveatingeagemiglayery fir examplendhanshirdadtans laper is
cleaning liquid) in addition to pure water there can be used surfactant,
organl& scleamed)withi pirersiaterhand hence turmsinge pewnifonny spatef efimppartitleani ng,
as shown in FIG 6, is a conbination of surfactant cleaning (Tl) --> pure
wat er cl eani ng (&b thisapigne,titois prefpralile thist oure water-afithra é@waﬂp
procedure of, surfagctant coati ngﬂ(a) -~ drying (b) --~ pure water cleaning
(c) ~ dryregistance G0 Moxemoprjess] issused agthe nawe Wates. c Bycusimg e pureecond

pect (FIG, 3) of a,process of the present .invention s applj.ed to a used
e sl omajer th & W Rt destantt, Dl bt et the hetipgagent
cl eani ng ghown 25.inFIGS. .5 and.6 is perfqr t he progess. o |G .3 s
cppiTed. feoaRaEplpthe SpptateahY if syboBSisad) "Hhe dalr RO Sutackat i oo
wat ergam t | Q- i, el [ C ~C 1 e I y used
V2t | ndel GRRRS) hEmbESHALEDF Sofd S NBTAIL S SiBlnty BL SralhY Vo
The Tirst ,33Pqhb Bige‘i‘ YR( e %hi’fdcf?aﬂ“i%ﬂﬁ@%%ntﬁ{% !%gﬁﬁ ic | FOEED 43Fa e
conprises the steps of cleaning wafers such as sem tonductor wafers
as;lr ;JS' Ng s@bpt&saBs ditt/donBrAiSE TSR He dRNbLiKGesSRd THDSAditionS sl tid N9
layer of the surfactant is dried in the above mentioned state, a similar effect
to the first aspect is obtained. Besides, according to the second aspect, the

25 drying step is finished only once, so there arises an advantage of enabling



gl ass substrates, optical discs or the |like and thereafter housing the
wafers ---, in a wafer storage case 12 of synthetic resin) as shown in
FlIGa. 9 to 11) surfaces of which are cqated with a coating |ayer of a
-coating agent such as a 10 surfactant t0 thereby prevent dustkogyn\ﬂrj,gtz'gpg
fromthe surfaces thereof. A second aspect of a wafer storing nethod of the
present invention conprises the steps of cleaning wafers and thereafter
housing the wafers in a wafer storage case 12 treated according to the
first aspect (FIGs. 1) 2, 5 and 6) or the second aspect (FIGs. 3, 4) 7 and
8) of a process for preventing dust 16 generation of a wafer storage case
of the pre@phﬁcmmpfﬂmpMBs housed in a wafer storage case 12 of the
present invention are stored or transported in a state in which the wafers
are housed. |n tHesurface of @ wgferrstovageaiase arkichtis nacbhjectiofznstivgiwithian t he
waf er storage case.l2, it i.s _preferable that, for exanple, the wafer

st orage cgewting agenfy fypevample, psprfactanbiinsthennyesentidnyentionameanseafi| m
of pol ypropyl ene_and pol yet hyl ene, further wapped in a _bag (not shown) of
a | ami nat urfacen facing (i spaee aHY Wwhichpmalerse age aﬁw&eﬁe wbhat ist d dgenebse

thus w apped is packed, i pol ypr opyl ene x (not,, shqwn. 26 Exanpl es -22
~ 3 JUN 208904588 Yirﬂﬂ}lﬁfﬁa\/ﬁ?’ia[t %@&5&%&8&&&@ gaseingl ﬁmﬂwﬁffq ahth@ up
exanpl es t hereof and &t t needl ess to s t hat. t he ex]l%npl es ,are intended
to be shofAS®\arfeePated. | Mithera s soatsdisurbaces Jaginectorak leattiap,inngy space

L5 hba e o 5 enals ool ek b
i Fl .9 L1 i i
G e
i 8. 0.0 j-Qni
S ance) i ol ek o PR oobt 448, 0908 4 RO, o
storagg Caaguiass FBHJ? 'afx%s tfihgtghﬁiﬁﬁ & C oahlevadYUeMsueS W Hbh Othe THReAf €7

f
storage case In a s ere e sur act?eant agueous sof ut1'on was coat ed

over all qlurtde8s pfat d6dut!thB a8k HoRY dHd fib HE AWd AUKHRNUrPNRR df HEMbRYs
Al RTECH JAPAN, Ltd.) at 50C for 50 mn. to forma surfactant |ayer over all

of the surghehea®la sliBstkats holfsid Vasgstts,28 Csubbifitet Prosyed tinds bEhe@eag®se on
whi ch the surfactant |ayer was formed was cleaned wth pure water for 30

sec. and sohtabwiit 4 Yoating \seat, foi @kagmle as suifastardaorthadt ide@dt gehomtine
cl ean oven (nmade by Al RTECH JAPAN) Ltd.) at 60C for 50 mn. Eval uation was

per f or med therefasii Bl previentédeattatbment of goatickscand c?hetshonty ¢herwafers
invention coated with the surfactant |ayer according to the follow ng
met hotlb and:andspreventest dufing kousingutransfettation and;t d of the whfarst he
nunber of particles was reduced by a great margin conpared with Conparative
Exanpl e 1 descri bA¢optingagegtforming anoating layen ania swdace akeach phaueh or age
case is small b it is ynderst,ood, that, att%ch nt of Earti cl es, 26 waf er s
is also rd8¢H Ef%dmﬂ’rlg’ﬁalt?/i_m -3531’% ippreferably, 4, material fap >0 108N
2008 3000466 A1l BN"L1lRlC bt i3 DY codtife 2nifibilly S A8 856 THGHIET o
regard, a surfactant is especially preferable. A surfactant does almost not
20 generate any of dust particles, organic materials from itself, further has an
antistatic property and still further can prevent second attachment of
particles thereto caused by static electricity and consequently can be used as
a preferred coating layer.

A first aspect of a wafer storing method of the present invention

26  comprises the steps of: preparing wafers; and housing the wafers in a wafer



storage case is shaken for 2 min. and thereafter) left as it is for 20 mn.
Particles in the pure water contained in the wafer storage case are
nmeasured 5 using a |iquid-phase particle counter (made by Rio ).
(Exampl e 2) A wafer storage case was ctgt ed with a surfact ant‘ni:ﬁo‘%"i\\‘/valzsgis
simlar -, to Exanple 1 wth the exception that the wafer storage case in a
state in which the case was coated with a surfactant agqueous sol uti on was
cl eaned 10 with pure water (a specific resistance of about 8 MsZ~cm) for 30
sec. without drying, then subjected to steps of pure water cleaning -~
drying and thereafter, particle evaluation was performed on the wafer
storage cstoragdease ¢fthetpmesent iventioman in Table 1. It was found that
particles in the liquid phase are reduced in nunber in a way simlar to the
results of 15 Exdnpéceond. aspech ofiaywafer steringomethodlof she presert, inveatiomg was
applied to various wafer storage cases: a wafer storage case having a

pol ycar boeemprises the stepsaofi prepgringbwafers: and)honsing the swaferyin aawaféravi ng
a pol ycarbonate case body and a pol ypropylene lid and a wafer storage case
havi ng a ptrgge opsd teetaxDby 4be firetigr sendna anplept of tompraeebs for Eesendingon was
.perfornmed on particles in the various wafer storage cases, and as a result,
it wad codnpl genprabian afitherwafer stunagp£ase of the preseas inventipri.er st or age
cases were snall _as in Exanples 1 and 2 and attachnment of particles to

waf ers was great I} thepwatarsstoringemathed of \the mragpnt inyentipnscw afers: tye

cases siml to Exanple 1 were subjected to a prior .. 24 ~ 3 J U N_2003
art cl ea%ﬁgﬁwﬁéeée dhrage e ethare R Mrexenpliflod; subsratese for

subj ected to brush cl eani ng usi a 0.3 / aqueqaus solytion of a,surfactant
(O0URCL) CHARPIR cSRrBHERANCT s Palits SHFR 4% 24 iR Bylium eientye Blcs
sec.) thereafterl cl ealgﬁd w th Ry’]ediwat er égu;[s}peci fic resistance of 16 to 18
5 Ms2~cn) qPBth§ aggsu ﬁatseﬁbg%q ent P?F ?ﬁﬁl ] ng the clean oven (rmade by
Al RT JAPAN) Ltd.) at 50C for 60 min. In away simlar to Exanple 1,

eval uati on was perforned on particles in liquid phase in the wafer storage
cases cl eg&d sk tiod dFheMia gfesults are shown in Table 1. It was
found tha e nunber of particles 10 in this conparative exanpl e was

i ncreases great | YFIERNPRS £ oW &HaEWiﬁgjsteﬁébfﬁfﬂrs a5hdct T prockhs ¥rd0. 2
~m5 articles/cc0.3 8. mS articles/cc0.5 ~m S articles/ccExanple 16 62

13Exanpl e piﬁﬁi&%@ﬁéﬁ)@éﬁrﬁ%n@f%hkrﬁoﬁé& cas8 ofthd présctitiheésnfionst and
Conparative Exanple 2) 25 silicon wafers of 200 mmin di aneter were housed
in each of wafer HiGardhiyea scls@mativlvies tshdwing atstes inorded of steps egchrof a
cleaning in a process 16 simlar to Exanples 1 and 2 and Conparative
Exanpl® 1 synteticofesnhisuifacafafrs wiader bmragerease nnd patdides theraomtaaplisd
particles on a surface thereof using a particle nmeasuring apparatus of a

| i ght scawith ithg fixgpaspeeic ofvaf process fargpravensing\duat geperatiampba wafer a bag

made of alarrinatef}lmof . .
storage case of the present invention;

( FIG. 3 is a flow chart showing steps of a second aspect of a process
for preventing dust generation of a wafer storage case of the present
20 invention;

FIG. 4 is a schematic view showing states in order of steps each of a
synthetic resin surface of a wafer storage case and particles thereon applied
with the second aspect of a process for preventing dust generation of a wafer
storage case of the present invention;

25 FIG. 5 is a first flow chart showing steps in the case where the first



pol ypropyl ene and pol yet hyl ene, and further wapped with a bag made of a
-25 ~ 3 JUN 2003 lanminate filmof alum num and pol ypropyl ene. d’%e wra%ed
waf er storage cases were each packed i_gnlg_pol ypr opyl ene box wis aJUN 2003
propyl ene cushioning material and a tr portation test was perforned on
the wafer storage cases transported by neans of a truck and an airpl ane.
The transportation was 5 performed such that in a forward run, a truck was
used over a route from Shirakawa of Fukushi ma-ken to Tokyo, an airplane was
used over a route from Tokyo to Osaka, and a truck was used on a route
within Osaka city, and in a backward run) a transportati on was perforned
over the wmapectr ofiaqarotesst for preventiagdustogenenationrofvd wifer Ssakige @aby of 0

Shi rakawa of Fukushi nma-ken. 10 Transportation by trucks was perforned over
rout es betthe@reSintrinvansioarid apphied taradréamedoeafeOsthmgdicaper t and wi t hin
Csaka City totali n&}400 kmin distance and transportation by airplanes was
performed over a FUudt 6 isoa abcoyl Sowuch®&0sHowing steps dncthe didse wheee sheft er
the transportation were taken out fromthe wafer 15 storage cases and the
nunber of first espectofenprocess farqureventingtdust igeneratiomofis wafdr storagerease
particle neasuring apparatus of a_ |light scattering type to conpare the data
with tBe ofithe presanttinventionriaapplieddoisoreuspd seafes storageicesi i n Tabl e 2.

- 25 - :0 3 JUN 2~~~ Table 2 ... Inhcrease in the nunber_ of articles on

waf er surface0. 2 BHapdris & BestcBowschampshqwinge stepsoirs the case where the
prnsparticl es/ ccaver ageaver ageaver ageof 25maxi munof 25maxi munof

25maxi numAgrend Agpestsoha rocsssnor dreventing dibgenerptien of a wafer storage
42.991. 8600Con2agati ve8. 2306. 9151. 37 a€1 le 2 While in Exanples 3 and 4,
i(h’cr ease iGSE 9k the PEesendfinyentipR 13 apBHed 4@ B TRYS wafer gloxage caseit he

on't EEOEL‘?? 2?25“'??1%”52] 2 E@F&?@? Mchig %ﬁ%ﬁt%gtﬁ *}E;ﬁﬁwg{%%%gge heai
on the : fnPclf # FEFe: .

mventPon sehnd SRp8be 8E a droafoe, BF it Vinilsl GR ecRralR s WL BRRRY oue
gener at i o,y dlncl e %,9RREA IS hBRLiL t5 BSEuIRY GFBDE eRiapRERLE! €5

const ant | Yy genera roma surrace synt hetic resin er storage case

with a coating | apes @f i@ o5 pbfspebifh viewlsRowidg Bn2@Rbo@iblb of £ wafer A

waf er storage case of synthetiC resin housing wafers, wherein a surface of
the wafer gthpigdeasense is coated with a coating layer of a coating agent to
5 prevent dust generation fromthe surface; and wherein the coating agent

is a surfactant. PFIGA L0 & asSperspective wisw i shpwingt a Geaty aile?d Hllidof\eher
storage case
15 walfer storage case of FIG. 9 is opened upward;
FIG. 11 is an exploded perspective view of the wafer storage case of
FI1G.9;
(\\ FIG. 12 is a flow chart showing steps of a prior art cleaning process
for a wafer storage case;
20 FIG. 13 is a schematic view showing a state of a synthetic resin
surface of a wafer storage case and particles thereon; and
FIG. 14 is a schematic view showing states in order of steps each of
a synthetic resin surface and particles thereon in the case where a wafer

storage case is cleaned by means of the prior art cleaning process shown in

25 the flow chart of FIG. 12.



conprising the steps of: coating a surface of the wafer storage case of
synthetic resin housing 1 o wafers with a surfactant; drying the wafer
storage case coated with the surfactaanicleaning t he dried wafer storage
case using pure water such that a coating |ayer of the surfactdnd JUhedldd
across the surface of the wafer storage case; and drying the cleaned waf er
storage case, 15 wherein dust generation fromthe surface of the wafer
storage case is prevented by the coating |layer of the surfactant. Cy 3. A
process of preventing dust generation of a wafer storage case conprising a
step of coating a surface of the wafer storage case of synthetic resin
housing 20 wafers with a surfactant; cleaning the wafer storage case using
pure water_ such that a coating |ayer of the surfactant renmins across the
surface ofBeshdodg for Ganyingovtithe Inventiti ng t he cl eaned wafer storage
case, wherein dust generation fromthe surface of the wafer storage case is
25 prevented 6y tReseriptiomgvilbhbe given wof ebedimentatof the-present)inventign - 28
4. The pr%gess for prevgntigﬁ}dust generation of a wafer storage case
accor di ng belpw jox thesbagiseafdf G Hete Bramang dhe accompanying drawings.c|ltdsi ng
with the pure water such that the cQating |ayer of .the surfactant remains
acr ossdt h@%glqsacf@ S@y&h%\éa%wem@g%g@n% gt altexations ofthe embaediments\y
specific resistance. 5. The pr.ocess far prevepting dust generation of a
vaf er st oﬁaaebecaglén%ée&#dpﬂf@aﬁoofcia belew dproribed 944@0%@%% aRae Mok | ow

specific rgsist.ancg hag,a specific resist e of | O0.MSS cm or SS . The
plroocess f pﬂfé? nﬁpﬁbsthﬁs e éhszPB?PtOP?; resent dP&%‘éne‘&'seI\iogea@@grdi ng
to any of clai 2 to 5 erein by i mrersing the wafer, storage se,.in an
atucous. sSPaet Sege & sBrfe it aruedt o B R e Brephdn s priedlbe [ o
coated wt f . 7 1 The:. process for preventing dust generation
of a wafer %%‘%?188gﬁéggg@%“&n&%‘?g%g‘pﬁé’%any of cl gi ne 2 t096, Wne?ei n the

waf er 1§t or age Cas%@? 14§ acﬁ@&%ﬁawsm&/th% E‘gepglbrffaaﬁ{&rﬁs loSt 8f &!B&H MRf e

storage case. 8. e process for prevent ust generatton of a wafer

storage Caseventiagtivgt ééhe%ﬁbmofﬁ Wige£ stbrab€ cabé 3 ¢He Wik8intS h¥feiftfor; 25€

is a wafer storage case cleaned h surfactant cleaning andnpure wat er

cl eani ng. ghd FIGRIZlis o 8EMdifatiBVIOW SHWIngShta@led I8 ordeP DfAtepd cACRPGH ANJ
waf ers; and housing the wafers in a wafer storage case according to claim
1. 25 O synthltieBesin Sfhce 6f wak &fer sitordgedcamet axadl paetivles thegedapplieds of
preparing wafers; and housing the wafers in a wafer storage case treated by
a process with thecfiest asppadusfta peoesatfonpreventingfdust gemrezgtionasfea awaferdi ng

to any of clainms 2 5 to 8. i .
15 storage case of the present invention.

The first aspect of a process for preventing dust generation of a

wafer storage case of the present invention, as shown in FIG. 1, is basically

' performed according to a procedure of surfactant coating (a) —» drying (for
example, clean oven drying) (b) — pure water cleaning (¢) — drying (for

20 example, clean oven drying) (d). As described above and shown in FIG. 13,
many particles P exist on a synthetic resin surface 12a of a wafer storage case

12 prior to treatment according to the first aspect of a process for preventing

dust generation of a wafer storage case of the present invention. First of all,

by coating the synthetic resin surface 12a with a surfactant, a surfactant

256 layer L is formed in a state where the particles P are blocked on the synthetic



A e Ay A

A U 9¥A, Sl{_. AS. A (@A. A N9. A(SL. AH9. A9. An9. A, 9. A% A% A, % A@ A@% GUN-'MQ A%
. Ay% AN. As. An& AL. ASN. AS&, Nz|!nlL rEY] m O :
{1 wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca]c: g]réca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca
]cal ca]calcalca]calcalc:alcalcalcal O .b2|]

6i | vzH Mz2| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]calcalc alUc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2P] CkrL6! =l p} R} xsnid_Z
]]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lca]calcalc
ajcalcalcalcalc aJcalcalcalR

ZU1E "} vekid] SETEBVTBLAFIGS. () apd)2()w Mhetdheahdsdrirlon] stthchéd alca] ca] ¢
a] ca] ca] ca] ca] ca] cal] ca] c$a] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca!)8
**** 6++++gufface yof theé- surfactant Rager L free@adideavPriviiiofl azel|sephrafedafrom ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] ca]ca] calca]ca]c
a] cal R222tBy 3gmithetic-tein 6swdade) 712K NG Mg Toatimg and then move into the

| <z<<<{vql gb] X] ca] ca%;a] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal]
ca] ca] ca] eujfastant] and flapt thexsina] ca] ca] cal <=d===F>>>%9j ???MA @X@ G\AA' BB
CD" DDDAEEEFaFFFI G w mhc”Y] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]&aU] ca] c$a]léap eapughdar the codting da¢atatent] withca shefic)am-#aofor WieKL L MO
NNNNNNCOc OOOLPP4Q} QRRDSSS| wr mhc”Y] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal] ca] caprfactantc lyex) b the synthety) refinajuridesal2a,] va]spacibeTlimitation

WAJg UUUUG VWWWZWAAK! XDXXXYoYYY(ZnZ{ZZ[ 1 [[ [ { val gb] X] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] c¥ping sapuirefctherefore ajfox] @eqmni% dheapasfr: starapge 9asq) tAwayche cal ca

! [‘mszs\_rE\ \Lﬁ%l]fsd‘in%fbaaaa%?cr}}wmrkr@aqréamawoaatflem%%%s&elegf%&] cal
i zgle%f f o8 %%%ﬂﬁ%%ﬁﬁf#&ﬁ%ﬁ%ﬁbﬁf&ﬁ%ﬁ 2%?5;;:5;
ca] cgpcal & %g!@ﬂé:"a c'alcalca a cal,eghealcal C al cal.cal.c cal nn
o[ 0000T sl TUVVVV XS ﬁ%y@%?z’?@‘?N??W C Eﬁ’c%g]g CUre cal ca
LSS AR A S ok s e el
5] ] on] o Ul ) SHERa N S IE o iof b T Y e ) e

ca] ca] ca] ah€ A% and a large amount thereof moves into the surfactant in case of

a] ca] ca] cal cal q 074wrD’ c?pl P90} xsni d_Z] ] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca

] ca] ca] calcleining ctlierebf. a] Haphewbe,abiiec aprapadficlebCR] apd Grhesdted oyl ¢ké FNOd

G$) ~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca]c

a] ca] ta] caynthetid rejinapurthca|12a] cajuy jpeaticksOR are present on the synthetic

$omP" | wr mhb] X] ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c aL{] C a;c

a] ca] ca] capsia) sutface dacas dejsimjlaz]toapuiat da]the! tréapruent shown in FIG. 1

PP| wr mhc” éca{ﬂsa} cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]ca]ca]c

aj ca] ca] CIH ]3 ba] cal ca] ca] ca] ca] ca! 8>@, 6AVQ ]
wr mhe/ ca] ca] ca] cal.ca] ca]c

e ok Rhoa ol cobiaberleatl Sokbal <0 3her b dhadbsahe 5! 71

Song' 1 TS b iatrant h dbisd or Sadpil] bl bverddfyiby) &6 it is (FIG. 1000,

U 109R 1QU&. () yF3109& () - L rEdE* FE! 109%& ( LZF. $LOY& ) -

. i 1090 B9 ok e Spefistat e et Fsbiiersy prede PotRel bnya sprfaen-of oo

109B& () - OB& ()= <1Q%& & (- FAOL L0 ()~ N

L0 ()3 SRBRss ML SR FASAOE B SRR sl Bee |

. baBbCFF! 10%&, rd A ;

100Be () - Lo PTAD o P SRR TS opd bY g sy factant Iayeg 1 (FIG. 200

BobCFF! 109&' ,,!'1 rdohioh 0 b opin & 1OVBE £).- $r MBS the AASIPBE () -
?10%3&. 0 bt ghggE%: e Igntiy( &ha BRfkhetic Febfll Blirfake 31 51 0xBFhich the @& ()
surfactant layer L has been already formed is cleaned with pure water (FIG.

26 1(c)). By this pure water cleaning, the particles P attached on the surface of
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1 0S) &10%&'the -drjdd pitfactbmtdagerd 4de wushod@way- (FIGL@XE) () At thid fime, it is
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F1 109 () iipb@tant( Yo 'pedfidrdddile) cleiing' 9 -asytd Gh&inthin yab 0ot (Where the
1ZI11 . "}"dEbC 10 F3(! 10%& () - FS& 109%&' ()-s$t $109%& () - y" 10%& (%-3 109 ()- 3
"109& () - surfactant daparvEacovers0 alb of othiefs spotdietic- 8¢sin surface 12a. If the
surfactant layer is partly lost, a bare portion of the synthetic resin surface
5 12a is exposed, so effective prevention of dust generation cannot be carried
out. Therefore, it is necessary to perform pure water cleaning with care not
to cause partial loss of the surfactant layer L.
( - Finally, the wafer storage case 12 after pure water cleaning is again
dried (for example, by clean oven drying) (FIGs. 1(d) and 2(d)). Therefore,

10 although many particles P exist on the synthetic resin surface 12a, all the
particles P are blocked and suppressed by the surfactant layer L, so the
particles P do not separate from the synthetic resin surface 12a even if forces
such as vibration and rubbing are applied to the wafer storage case 12 during
transportation or the like, thereby dust generation being effectively

156 prevented.

In the embodiment of the first aspect of a process for preventing

dust generation of a wafer storage case of the present invention shown in

(“’ FIGs. 1 and 2, while description is given of the case where after the coating
treatment with a surfactant, the synthetic resin surface 12a is dried as it is,

20  the drying treatment (FIGs. 1(b) and 2(b)) may be omitted, which case will be
described on the basis of FIGs. 3 and 4.

FIG. 3 is a flow chart showing steps of a second aspect of a process
for preventing dust generation of a wafer storage case of the present

invention, and FIG. 4 is a schematic view showing states in order of steps

256  each of a synthetic resin surface of a wafer storage case and particles thereon
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10$10% & ()- "10% & ()- "10% & (t)- 10% & ()- 10% & (3-
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— drying (for example, clean oven drying) (d), that is, a procedure similar to

that of the first aspect of a process for preventing dust generation of a wafer
(- . storage case of the present invention shown in FIG. 1 with the exception that
| the drying (b) after the surfactant coating is omitted. In the second aspect,
10 the surfactant coating is performed in a way similar to FIGs. 1(a) and 2(a) of
the first aspect of a process for preventing dust generation of a wafer storage

case of the present invention (FIGs. 3(a) and 4(a)).
Then, the synthetic resin surface 12a after the surfactant coating is
cleaned with pure water (FIG. 3(c)). By the pure water cleaning, there are
15 washed away particles P attached on a surface of the surfactant layer L. At
this time, while the surfactant of the surfactant layer L is concurrently
washed away, it is required to perform the cleaning so as to maintain a state
(»—: where the surfactant layer L covers all of the synthetic resin surface 12a. If
the surfactant layer L is partly lost, effective prevention of dust generation
20 cannot be carried out as described above because a bare portion of the
synthetic resin surface 12a is exposed, therefore it is necessary to perform;
pure wafer cleaning with care not to cause partial loss of the surfactant layer

L.

The surfactant layer L, which is an object for pure water cleaning,

25  is not subjected to the drying, unlike the case of the first aspect shown in
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cleaning of the dried surfactant layer L (FIGs. 1(c) and 2(c)).
5 If particles P attached on a surface of the surfactant layer L can be
washed away without drying, there arises an advantage in that one drying
step can be omitted to realize simplification of the process and furthermore,
( uniformity of the surfactant layer L can be concurrently achieved. So the
inventor has continued a study on pure water cleaning and found that when
10 cleaning is performed with pure water having a low specific resistance,
partial separation of the surfactant layer L is suppressed to attain a
surfactant layer L in a more uniform state.
Therefore, as pure water used in the pure water cleaning step (FIG.
3(a)), pure water having a low specific resistance, for example, 10 MQ-cm or
15 less is preferably used. Note that a specific resistance of ordinary pure
water is on the order of 16 to 18 MQ.cm. By dissolving carbon dioxide gas
into the ordinary pure water, a specific resistance can be reduced to 10
C MQ:cm or less and pure water including dissolved carbon dioxide gas is
preferably used. When carbon dioxide gas is employed in such a manner, a
20 specific resistance of pure water can be reduced while preventing
contamination of metal, organic material and others, which would become
problematic together with particles.
Finally, the wafer storage case 12 after the pure water cleaning is
dried (for example, by clean oven drying) in a way similar to FIGs. 1(d) and

25  2(d) of the first aspect (FIGs. 3(d) and 4(d)). In the second aspect shown in
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blocked and suppressed by the surfactant layer L, dust generation can
effectively prevented like the case of the first aspect.

While in the embodiments of FIGs. 1 to 4, description is given of the

6 cases where a new wafer storage case 12 is used, it is needless to say that a
method of the present invention can be applied to a case where a used wafer
storage case 12 is reused. First, description will be given of the case where

C the first aspect (FIG. 1) of a process of the present invention is applied on the

: basis of FIGs. 5 and 6.

10 Since the used wafer storage case 12 is usually contaminated, the
wafer storage case 12, as shown in FIG. 5, is first subjected to cleaning (T)
and thereafter, the following procedure is performed: that is, surfactant
coating (a) —» drying (b) — pure water cleaning (¢) — drying (d). As cleaning
of the wafer storage case 12, the known cleaning processes may be applied.

15 For example, there can be named ultrasonic cleaning, shower cleaning, brush
cleaning and others. As cleaning liquid, in addition to pure water there can
be used surfactant, organic solvent, acid and others.

(u,: An especially preferable cleaning, as shown in FIG. 6, is a
combination of surfactant cleaning (T'1) - pure water cleaning (T2) — and it

20 is preferable to thereafter perform a procedure of surfactant coating (a) —
drying (b) — pure water cleaning (c) = drying (d).

Furthermore, FIGs. 7 and 8 show the case where the second aspect
(FIG. 3) of a process of the present invention is applied to a used wafer

storage case 12. In this case as well, after the pretreatment cleaning shown

25 in FIGs. 5 and 6 is performed, the process of FIG. 3 is applied. Needless to
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MQ-cm or less) is preferably used in pure water cleaning (FIGs. 7(c) and 8(c))
after the surfactant coating.
The first aspect of a wafer storing method of the present invention
6 comprises the steps of: cleaning wafers such as semiconductor wafers
including silicon, gallium arsenide or the like and substrates including quartz
glass substrates, optical discs or the like; and thereafter housing the wafers
( in a wafer storage case 12 of synthetic resin, as shown in FIGs. 9 to 11,
surfaces of which are coated with a coating layer of a coating agent such as a
10 surfactant to thereby prevent dust generation from the surfaces thereof.
A second aspect of a wafer storing method of the present invention
comprises the steps of: cleaning wafers; and thereafter housing the wafers in
a wafer storage case 12 treated according to the first aspect (FIGs. 1, 2, 5 and
6) or the second aspect (FIGs. 3, 4, 7 and 8) of a process for preventing dust
15 generation of a wafer storage case of the present invention.
Wafers housed in a wafer storage case 12 of the present invention
are stored or transported in a state in which the wafers are housed. In the
(»-; case where wafers are stored or transported in the wafer storage case 12, it is
preferable that, for example, the wafer storage case 12 is wrapped in a bag
20 (not shown) made of a laminate film of polypropylene and polyethylene,
further wrapped in a bag (not shown) of a laminate film of aluminum and

polypropylene and the wafer storage case thus wrapped is packed in a

polypropylene box (not shown).

26 Examples
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examples thereof and it is needless to say that the examples are intended to
be shown by way of illustration but not to be construed by way of limitation.
(Example 1)

5 The following treatment was performed on a wafer storage case
with a case body and a lid both made of polypropylene similar to ones shown
in FIGs. 9 to 11. The wafer storage case was immersed in a 0.1 % aqueous

¢ solution of a surfactant with HLB (Hydrophile-Lipophile Balance) ranging

from 8.8 to 10.0 (SCOUROL, a trade name of nonionic surfactant made by

10 Kao Corp.) for 1 to 2 sec., thereafter the wafer storage case was pulled up

from the surfactant aqueous solution. The wafer storage case in a state

where the surfactant aqueous solution was coated over all of the surface

thereof was dried using a clean oven (made by AIRTECH JAPAN, Ltd.) at

50°C for 50 min. to form a surfactant layer over all of the surface of the wafer

156  storage case. Then the wafer storage case on which the surfactant layer was

formed was cleaned with pure water for 30 sec. and subsequently the wafer

7 storage case was again dried using the clean oven (made by AIRTECH
& JAPAN, Ltd.) at 50°C for 50 min.

Evaluation was performed on particles in the wafer storage case of

20 the present invention coated with the surfactant layer according to the

following method and results thereof are shown in Table 1. It was found

that the number of particles was reduced by a great margin compared with

Comparative Example 1 described below. Since the number of particles

inside the storage case is small, it is understood that attachment of particles

25 to wafers is also restricted greatly.
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00 cc of pure water is put into a wafer storage case and the wafer
storage case is shaken for 2 min. and thereafter, left as it is for 20 min.
Particles in the pure water contained in the wafer storage case are measured
5 using a liquid-phase particle counter (made by Rion Co., Ltd.).
(Example 2)
A wafer storage case was coated with a surfactant in a way similar
(' to Example 1 with the exception that the wafer storage case in a state in
which the case was coated with a surfactant aqueous solution was cleaned
10 with pure water (a specific resistance of about 8 MQ-cm) for 30 sec. without
drying, then subjected to steps of pure water cleaning — drying and
thereafter, particle evaluation was performed on the wafer storage case.
Results thereof are shown in Table 1. It was found that particles in the
liquid phase are reduced in number in a way similar to the results of
15 Example 1.
In a way similar to Examples 1 and 2, coating was applied to
various wafer storage cases: a wafer storage case having a polycarbonate case
- body and polycarbonate lid, a wafer storage case having a polycarbonate case
body and a polypropylene lid and a wafer storage case having a polypropylene
20 case body and a polycarbonate lid. Evaluation was performed on particles in
the various wafer storage cases, and as a result, it was confirmed that the
number of particles inside the wafer storage cases were small as in Examples
1 and 2 and attachment of particles to wafers was greatly suppressed.

(Comparative Example 1)

25 Wafer storage cases similar to Example 1 were subjected to a prior
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art cleaning process as described below. The wafer storage cases were
subjected to brush cleaning using a 0.3 % aqueous solution of a surfactant
(SCOUROL, a trade name of nonionic surfactant made by Kao Corp.) for 5
sec., thereafter cleaned with pure water (a specific resistance of 16 to 18
MQ.cm) for 6 sec. and subsequently dried using the clean oven (made by
AIRTECH JAPAN, Ltd.) at 50°C for 50 min.

In a way similar to Example 1, evaluation was performed on
particles in liquid phase in the wafer storage cases cleaned by the prior art
and results are shown in Table 1. It was found that the number of particles

in this comparative example was increases greatly compared with Example 1.

Table 1

Particles in liquid
02pum = 03pum = 0.5 um =
particles/cc particles/cc ~particles/cc
Example 1 66 21 3
Example 2 55 18 4
Comparative 476 108 3 1
Example 1

(Examples 3, 4 and Comparative Example 2)

25 silicon wafers of 200 mm in diameter were housed in each of
wafer storage cases subjected to a surfactant coating or cleaning in a process
similar to Examples 1 and 2 and Comparative Example 1, each of which
wafers had been measured about the number of particles on a surface thereof
using a particle measuring apparatus of a light scattering type. The wafer
storage cases were each wrapped with a bag made of a laminate film of

polypropylene and polyethylene, and further wrapped with a bag made of a
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laminate film of aluminum and polypropylene. The wrapped wafer storage
cases were each packed in a polypropylene box with a propylene cushioning
material and a transportation test was performed on the wafer storage cases
transported by means of a truck and an airplane. The transportation was
5 performed such that in a forward run, a truck was used over a route from
Shirakawa of Fukushima-ken to Tokyo, an airplane was used over a route
from Tokyo to Osaka, and a truck was used on a route within Osaka city, and
(—:\ in a backward run, a transportation was performed over the same routes in
the reverse direction from within Osaka city to Shirakawa of Fukushima-ken.

10 Transportation by trucks was performed over routes between Shirakawa and
Tokyo and between Osaka Airport and within Osaka City totaling 400 km in
distance and transportation by airplanes was performed over a route totaling
about 900 km in distance.

The wafers after the transportation were taken out from the wafer

156 storage cases and the number of particles on a surface of each wafer was

measured with the particle measuring apparatus of a light scattering type to

compare the data with the data prior to the transportation. Results are

Y
(.' shown in Table 2.
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Table 2
Increase in the number of particles on wafer surface
0.2 pm =particles/cc | 0.3 pm Sparticles/cc | 0.5 um=particles/cc
average average average
of 26 |maximum| of25 |maximum| of25 |maximum
wafers wafers wafers
Example 3 36 12 25 5 0 0
Example 4 29 9 18 6 ] 0
ﬁ Comparative | ¢, 30 6.9 15 13 7
(‘ : Example 2

While in Examples 3 and 4, increase in the number of particles on
each wafer surface after the transportation was small, in Comparative
Example 2 there were some wafers on the surfaces of which increase in the

5 number of particles was great.

Capability of Exploitation in Industry
As described above, the présent invention can achieve a great eﬁ‘ectl
capable of effectively preventing dust generation by blocking or suppressing
10 free movement of particles constantly generated from a surface of a synthetic

(-"' resin wafer storage case with a coating layer of a surfactant.



dI+@| . 10%1| & ()- 6|.10%| & ()- #3R-6|.10% & ()- 6|.10% & ()-

6|.10%}| & ()- 6|.10%| & ()- eF+@B|.10%}| & (6|.10%| & ()- 6|.10%| & ()-

6| .10%}| & ()- #3R-6|.10%}| & ()- 6|.10%}| & ()- %dC+@|. 10%}| & m%lm@uﬂa
$y) 1096) X& () -nb| . 10%| & ()- #3R-6|.10%| & ()- 6|.10%| & ()- dG"|[: - @0)
F7110% & ()- S5!10% & ()- 3110%W& ()- 11110% & ()- |/ M10% & ()- -
S110% & () -"#$) 6] bA@O) !10% & ()- #1098 & ()- 3"10% & ()- $10% & ()-Y
sf10% & ()- 100LANGE| [: AG@LO0) @O0% & ()- !10% & ()- !'10% & ()- & $10% & () -
f&10% & ()- s!10% & ()- Y| [NA41010(10(10( 0@ 10% & ()-m F(! 10% & () -

f& 10% & ()- $MBLO% &' ()- ,"10% & ()- $%(Z[ aE) aD$10% & ()-Z aD$10% & ()-Z
aD$10% & ()-Z aDBl0% & ()-Z x310% & ()-G 910% & () -

R R P R
LS od R e R SRR TN ()

abD$10% &' Z a[ElOfV & 0aD$10% & aD$10% & (
€& 0- prevent dust gén)eratlon%om the sur aceg )ang wherein the coatmg agent is a

surfactant.
2. A process for preventing dust generation of a wafer storage case
comprising the steps of:
(\' coating a surface of the wafer storage case of synthetic resin housing
10 wafers with a surfactant;
drying the wafer storage case coated with the surfactant;
cleaning the dried wafer storage case using pure water such that a coating
layer of the surfactant remains across the surface of the wafer storage case; and
drying the cleaned wafer storage case,
15 wherein dust generation from the surface of the wafer storage case is
prevented by the coating layer of the surfactant.
(; 3. A process of preventing dust generation of a wafer storage case
comprising a step of’
coating a surface of the wafer storage case of synthetic resin housing
20 wafers with a surfactant;
cleaning the wafer storage case using pure water such that a coating layer
of the surfactant remains across the surface of the wafer storage case; and
drying the cleaned wafer storage case,
wherein dust generation from the surface of the wafer storage case is

25 prevented by the coating layer of the surfactant.
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according to claim 3, wherein the pure water used in the step of cleaning with the
pure water such that the coating layer of the surfactant remains across the surface
5 of the wafer storage case is pure water with a low specific resistance.
5. The process for preventing dust generation of a wafer storage case
according to claim 4, wherein the pure water with a low specific resistance has a
specific resistance of 10 MQ cm or less.
(,‘ 6. The process for preventing dust generation of a wafer storage case
10 according to any of claims 2 to 5, wherein by immersing the wafer storage case
in an aqueous solution of a surfactant, the surface of the wafer storage case is
coated with the surfactant.
7. The process for preventing dust generation of a wafer storage cases
according to any of claims 2 to 6, wherein the wafer storage case to be coated
15 with the surfactant is a cleaned wafer storage case.
8. The process for preventing dust generation of a wafer storage case
( ' according to claim 7, wherein the cleaned wafer storage case is a wafer storage
case cleaned with surfactant cleaning and pure water cleaning.
9. A wafer storing method comprising the steps of:

20 preparing wafers; and

housing the wafers in a wafer storage case according to claim 1.

25
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