. NCI C, SPP, NSH D857/ PCT DESCRI PTI ON Hl GHLY CLEAN PLASTI C FI LM OR SHEET AND
PROCESS FOR I TS PRODUCTI ON 5 Techni cal Field The present I nvention
relates to a highly clean plastic filmor sheet, an p ciall | at es
td a plastic bag with particularly high cleanllness v ﬁpv§5é39é572PCT -
production of semiconductors, precision 10 I nstruments, electronic.
devices and the like, for nedical and bi orel ated appIrances or for

wr appi ng gar nenrit/gown, gl oves, etc. ? ﬁﬁg&?gﬂ rooms. Background Art.
Sem conduct or devices and parts are ex{rene hi ndered by dirt, dust
and ot her contanmination. Such devices and parts are therefore produced I n

clean roons, while the g B, ‘@I@tﬂ‘ﬁM QRerSips® ANensi | s used

must all be clean. dean roons are contro £ SO as to maintain a 20
prescribed degree of cleanlinedE mr?\)\An‘;Eﬁqucqﬂggh3|ls, garnents and

the like f%r prgﬁg@g@ca;oﬁie&diconductors are placed I n bags to be brought

I nto cl ean roons, |aI se cIe bag aturally,
free of dust |nS|de h a%8V§P§5°Pr£8 3Ees %Sf dﬁé?ﬁix Bg?ﬁnthe

i nner and outerP@éﬁﬁ&@eillmrnceSHQQt,candgeageCmaﬂhg bt eelatesate aill
cont am nat e thepﬁb%%ﬂcrsa§'w§EH EEREQQ&:@?thhgaEIBQ pinbags %ﬂEégdfs ‘o

washing in ultrapure wate Peann Reet's pfior
‘manuf act uring oPsFHe1Ba§§°ﬂH§Fd€ncPéaﬁemeéﬁﬁduchﬁeﬁhePrﬁé%ﬁeGnlnvoIves

coating bpg h thgnktetnentd, bé@&cﬁtgﬁicoﬁeéﬂcégngﬁdfthﬂ‘Pikéheférfﬂédlcal
wrapping with a Bgehablelout r flhnror sheet to prevent contam nation of
the inner filmé8 &8relakgd apPlignees -t RE 5OF YTRPPHIG, 93FRERtAGOYRe

gloves, etc. used in clean rooms.

Background Art

Semiconductor devices and parts are extremely

15 hindered by dirt, dust and other contamination. Such
- devices and parts are therefore produced in clean rooms,
while the garments, gloves and other operating utensils
used must all be clean.
Clean rooms are eontrolled so as to maintain a
20 prescribed degree of cleanliness. When clean parts,
| utensils, garments and the like for production of
semiconductors are placed in bags to be brought into
clean rooms, it is essential to use clean bags which are,
" naturally, free of dust inside, but which are also free
25 of dust on both the inner and outer surfaces, since dust
clinging to the outer surface will contaminate the clean
room. '
Known methods for cleaning of bags. include washing
in ultrapure water, and cleaning of films or sheets prior
30 to manufacturing of the bags inside clean rooms. Another
method involves coating both the front and back sides of
an inner film or sheet for wrapping with a peelable outer
film or sheet to prevent contamination of the inner film
or sheet, and peeling off the outer film or sheet at the
35 time of use and using the inner film or sheet to wrap a
given article to be wrapped (Japanese Unexamined Patent
Publication No. 6-285944). '



.35 _ time of use and using the inner filmor sheet to wap a given article
to be wapped (Japanese Unexan ned Patent Publication No. 6-285944). -2-
I'n the method involving coating of the filmor sheet with an outer |ayer,

t He bag nust be wrapped after peeling off of, each outer layer, while waste
of the outer layer is also not econom cal. g Al t hough cl eani ng of
films and sheets by washing with ultrapure water is commonly known, aInDst
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even by washin r r ter ner a e cleanliness o il ns,
y g‘%yéklié %ﬂﬂ:gl &99&959.%@ .

‘sheets and 15 ags 1's expr ‘to-the clean room such as in
terms of clusing no<ﬁiﬁhﬂnghﬂﬂhamnGMché didas andmsheertswbgnwabhingxanpl e,

a_class 10 cl eakapmIaeAY WAk 180 comkibn goggowﬁawmsr gugger) i s

used, and the cleanliness o he sheets or élvées 1Ts never 20

expressed quant iSPRGAfIcy methedsehgve bega @%b dsbedn offudtabdki ndtrapsre
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conventional plastic bags even by washing with ultrapure
water.

In general, the cleanliness of films, sheets and

15 bags is expressed relative to the clean reom, such as in
terms of causing no contamination of the clean room even
when, for example, a class 10 clean room (according to
Fed. Std. 209D. Same hereunder) is used, and the
cleanliness of the sheets or bags themselves is never

20 expressed quantitatively. Therefore, the expression of
cleanliness is imprecise and subjectively influenced.

Measurement of fine particles on the surfaces of
films or sheets can be accomplished, for example, with an
optical microscope, but generally only sizes of 5 um or

25 greater may be detected, while fine particles with
extremely small sizes of under 1 um are, almost impossible
to detect. In addition, the very narrow visual field of
the microscope does not allow easy measurement of fine
particles in sections having certain areas. Detection of

30 fine particles is also difficult in sections where the
surface is bent or irfeguiar.

The present invention provides a highly cleaned
plastic film or sheet and a process for its production,
and more preferably it provides a plastic film or sheet

35 with high cleanliness through the successive process from
molding of the film or sheet until its cleaning and

formation into a bag, and particularly a process for



.t he. mi croscope does not allow easy measurenent of fine particles in
sections having certain areas. Detection of 30 fine particles is also
difficult in sections where the surface is bent or irregular. The present

i nvention provides a highly cleaned plasticsfilmor sheet and a process for
its production, and nore preferably it provides a plastic filmor sheet 35
with high cleanliness through the successive process from nol ding of the

filmor sheet um@duﬁactuwlagnpngs@aé bageation into a bag, and particularly
a process for i{s orranufa Lng | ast.i c bags. Disclosure of the
I nvention In th to the invention, the degree of

fine contam nating pdmt ithleepradessi egployéd acpbadting tol theaddveheton,are

eval uated, and e ekeanl pest:l LARRIERREG L bER.OL1 SHCEhRCl SogxprESSed

in those nunerica as a resu I g~ process
for the plasticPlaskdcofidnsensdushegta presevaﬁedtadnunndothaltrapure

vater, it is 10¢cleaRd3neBlseokOtREO Tﬁgtﬂha Eiﬁs %”EhéQGSsmgeéﬁgféﬁgeé hi gh

degree of cleanliness which has not been o talna e according t e prior
art as conpar ed ifin thosgs nymerpeaks spEmEnt | AhEA. nBFeri EQFULEl B8sa | n ot her

words, the presﬁbﬁliﬂéﬁnhhﬁhlﬁboﬁtdéésé tér théi phh¥tebeanimsasti snéets or
sheet, wherein ugon | Mer si ngaggd |ece of _the ﬁlastlc filmor sheet in

uItrapure wat er 15308 8cPERGC nFr8ﬁ1HeEFaP EesHPESEe F £he test
pi ece anduheasuppaglbhe tonpeadueE|pmaéﬂmubeilmsfaﬁdnehpatﬁlwleh 8. BigRrrlm

or greater in shagréQ of Hh&RAT$AEsL whiEnCHLE2REEIULY BBULEn RIS the
' according to the prior art as compared in terms of the
aforementioned numerical values.
In other words, the present invention provides a
15 highly clean plastic film or sheet, wherein upon
immersing a test piece of the plastic film or sheet in
ultrapure water, extracting pure water from near the
surface of the test piece and measuring the concentration
(number) of fine particles 0.3 um or greater in size
20 dispersed in the extracted ultrapure wéter, the
concentration is no greater than 1000 per ml, preferably
no greater than 100 per ml, ideally no greater than 10
per ml and especially no greater than 5 per ml on both
sides of the plastic film or sheet. Such highly clean
25 plastic films and sheets have not hitherto been provided.
According to the present invention. there is likewise
provided a process for high cleaning of a plastic film or
sheet, which is characterized in that
(A) a plastic film or sheet is highly cleaned in a
- 30 clean room, and
(B) said high-cleaning process comprises the steps
of: ' ' '
i) . immersing the plastic film or sheet in
ultrapure water for washing, |
35 ii) exposing both sides of the plastlc film or
sheet drawn from the ultrapure water to spraying w1th

ultrapure water for forcible washing,



.concentration is no greater than 1000 per m, preferably no greater than
100 per m, ideally no greater than 10 per m and especially no greater
than 5 per mM on both sides of the plastic filmor sheet. Such highly clean
25 plastic films and sheets have not hitherto been provided. According’
to the present invention there is |ikewse prOV|ded a process for high
cleaning of a plastic filmor sheet, which is characterized in that (A a

plastic filmor sheet isihiphl yrahoPiRs e ava?&r £5dr8dhd MR 3By sai d

hi gh-cl eani ng pr.oce conpr es the steps of: 1) | mrersing the. plastic
f|?n1or shee? i n” ﬁl%?%.ﬁr ter for mashlng, 35 1)

exposi ng both sides of thﬂrpl aaiésxefﬂidnmngsltﬂﬁ' plrasaid rfiint i WhHdeapur e
water to spraying. frb I & vt er fq; farci bl e washi ng, -4- dii)
renovi ng the mat , and iv) destatici zi ng
the plasti® filmor ohiegt.lBrs of dogsmeptptalommswitige s[hrcmmnq;a:lﬁ process
2 LS 3 Concedl UladiAd iR e ﬁaﬁetl'yl%c‘%%ﬁwfée%t el ne
particle concentration ace- erlng anmount

sheet sanple. Figgh %‘-’4’59 arREtoh Iir & @lastiiey Hidgaon t§§lefed-r smngﬂe cI eam ng

of a plastic filmor sheetz ay dretd dh @ aeanfdy%a%tu%e%MQ%hf or
Carrying Qut the Jnvention The present_ invention relates to a

cl eanl i ness pl attBRNI Y & RIAS Litke i I %ﬁh%raﬁﬁgd&r@e@ h@ce

10 invention.
Best Mode for  Carrvin ut the Invention

The present invention relates to a high cleanliness
plastic film or sheet wherein upon immersing a test piece
of the plastic film or sheet in ultrapure water,

15 extracting pure water from near the surface of the test
piece and measuring the concentration (number) of fine
particles 0.3 um or greater in size released and
dispersed in the ultrapure water, the concentration is no
greater than 1000 per ml, preferably, no greater than

20 100 per ml, most preferably no greater than 10 per ml,
particularly no greater than 5.0 per ml on both sides of
the plastic film or sheet (the inner and outer sides in
the case of a bag).

The material of the plastic film or sheet used may

25 be any commonly used one such as polyethylene,
polypropylene, nylon, polyester, ethylene-v1ny1 alcohol
copolymer, polyvinylidene chloride, and it is not
particularly restricted so long as it can be formed into
a film or sheet. These may also be used either alone or

30 in laminated layers. Particularly preferred are films
and sheets with electrically conductive coated surfaces,
for a surface eleetric resistance of 10? Q/0 or less to
prevent static electricity. It is thus possible to
prevent electrostatic adhesion of fine particles. An

35 ideal multilayered film is described in Japanese

- Unexamined Patent Publication No. 62-94548. The



.,of" the plastic filmor sheet in ultrapure water, 15 extracting pure
wat er fromnear the surface of the test piece and neasuring the
concentration (nunber) of fine particles 0.3 [err]m-or greater in size

rel eased and dispersed in the ultrapure water, the concentration is no
greater than 1000 per m, preferably, no greater than 20 100 per m,
nmost preferably no greater than 10 per , particularly no greater than 5.0
per m on bot h-siyglegfd hff&'F%Sts' I e out er
sides in the case of a e nreﬁletéeer |J£ Q{)afgsﬂ% tnc](t rsbtlc sheet used

my 25 be anyr{Hist ru?étﬂi ey maddm&wetmwhen@am yqir N 150e,
nyl on, polyesterum et iBildo/ifiiin - FHetC PAINERs WA @ PHickeRRs of

chloride, and it ot particularl estrlcted so |on s it can be forned
into a filmor slrfe@[&*ﬁé?é n&/%“s SESS AFE USugld Yorefgrred fo

| ami nat ed bayer sas fHaImts ouhidrid yt hdickfear Ip&d>d'mrce:sf lalres refériedets st h
electrically co rface f face electric resistance
of 10[err] [err]rgqfér e’ss otbg’g:elv e engogl 3& l IdF ‘s thus possible
to prevent el ectrost &hec pddisddicorfidin fomeheertt iodl eme Anvehtioni #esl fine
multl]ayered 11 8@ 9l 3 o 3020528 (I XAINGE EnRALBAL a1 Rale 4B o

No. 62-94548. The - thickness sheet or “bag i particul arl
restricted, andbr%h r?érqﬁ.ﬂ (- hige inperh anda py& eat sadef5en[ éhe] masrar aftiac fi | m

or sheet lDOOdUCtb‘a tih & Phinperess ob- HrlaQth:”Q'ﬁ%% (1@085permin1gr less are
usuallyreferredﬁ)t&S as filnms whil |c er products are referred to as

sheets, and bot rablyh 800 SrEakex; & Pﬁé asPPEer PrRtsrabh¥enoof
the invention hgyelatee than 10 per ml and espec1ally no greater than 5

per ml, as evaluated by the measuring method described
later. The contamination includes dirt,_dust, particles,

15 and the like, and most of it consists of fine particles
about 0.1-10 um in size. The number of fine particles is
difficult to be measured directly by optical microscope
or other microscopes, and therefore the following method
was used according to the invention. This method has

20 already been established and is described on pages 185-
186 of the Proceedings of the llth Air Cleaning and
Contamination Control Research Convention (sponsored by
JAPAN AIR CLEANING ASSOCIATION) held from April 21-22,
1992 ("Evaluation of Surface Contamination by Measuring

25 Particles Transferred to Pure Water" -- Shuji Fujii, et
al.) and on pages 145-148 of the Proceedings of the 12th
Air Cleaning and Contamination Control Research
Convention (same sponsor) held from April 20-21, 1993
("Evaluation of Surface Contamination by Measuring

30 Concentration of Particles Transferred to Pure Water" --
same authors).

The method will first be summarized with reference
to Fig. 1. The specific measuring conditions will be
described later. -

35 A test piece 22 to be measured is immersed in a
tank 20 holding ultrapure water 21. The fine particles
adhering to the surface of the test piece are thereby



particles of 0.3 [err]mor greater anong the contam nation en both sides
(the inner and outer sides in the case of a 10 bag) in a nunber of no
greater than 1000 per m, preferably no greater than 100 per m, nore
preferably no greater than 10 per m and espgecially no greater than 5 per
m, as evaluated by the measuring nmethod described later. The contanination
I ncludes dirt, dust, particles, 15 and the |like, and nost of it consists

of fine partlcleﬁefégg@doféo&otﬁ@rfsmlﬁée@eas Tl Pl e of Jﬂmealr@géfg es
is difficult to be measured directly by optical mcraoscope or other

m croscopes, and"RFREROHE the YHETIRWIR WRkSod Wi Wb PRI dithg to the
invention. This peédedibed dfbunt 2df Qabrdiere Ged e | ShatkAaid dc dast | bed
on pages 185- 186 of th Pro {%ﬁ] of the 11th Air C eanin nd
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held fromApril ZdeLdsodd93 ("Eval uation of Surface Contam nation by
Measuri ng 30 Concentration of Particles Transferred tqQ Pure Water" --

sanme authors). The metRR Yhe 1t95t Riege difmidmersedviith the AP Fig.

1. The spagific waeéwlmecamurtu @6 find ﬂ&rﬁi@ﬂ@s l&@iéaﬁeer £rdm the A
test piece 22 to_be neasured |§ mersed in_a ta Id| ul.t rapure

water 21. The fiHe® pd1FCT e H]rfg RIPRGF 19 e[ H:é’ SRR are

t her eby -6- of fine particles adhering to the test piece surface, and
since the released fine particles continue to disperse in

the ultrapure water, the concentration of dispersed

15 particles is proportional to the amount of fine particles
which have been released. Consequently, the
concentration of fine particles in the region of
ultrapure water where the fine particles are dispersing
near the test piece surface is roughly proportional to

20 the concentration of fine particles adhered to the test
piece surface. Naturally, since the amount of ultrapure
water is sufficiently large compared to the size (surface
area) of the test piece so as to be considered infinite,
the size of the test piece is assumed not to affect the

25 measurement results. The documents cited above have
reported that the degree of cleanliness, of test piece
surfaces can be measured by this method and confirmed,
while the measuring method has since become an
established practice in the field.

30 The plastic film or sheet of the invention is not
restricted, but is preferably of as high cleanliness as
possible.

'The method of producing a highly clean plastic bag
according to the invention will now be described. The

35 plastic film or sheet used is prepared by calender
working, the blown-film extrusion method, T-die method,
etc. The blown-£film extrusioh method is highly



rel eased fromthe test piece as tinme passes, and disperse throughout the
“ultrapure water. At this point, a prescribed anount of ultrapure water is
drawn out fromthe surface of the test piece by a syringe sanpler 35 5
through a draw ng pipe 24, and the fine particle concentration (nunber of
particles in . the sanple solutlon) is measured with a light-scattering
particle detector. Wen the test piece is imersed in the ultrapure 10

water, the amount of, ddg Z%grﬁaﬁse@.lfr{c@nftﬁﬁlst eFd R’ sS Hohard | S
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ultrapure water is sufirias emtcjsy floanmgpel (ﬁrqnarteﬂbet-@hdwdmleéﬂ(ss@rlf &heedsea)
of the test piec ere“h& %lblg %‘3%%%?%‘1: INd Nidfer e e oftytehq,t,@it
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pl ece is assune not nmeasur enment_resul tS

document's cit ed suxfacemaf ridipohags @ne e erailse formad |tﬁ’€s§’l°(3‘?1‘t est

pi ece surfgces Com P BANNIGH fdtHIH S aardhriy ivhard thehideyreee of
measuri ng net hod has sj nce beconge _an ei]t abl i shed fortggettlce | the fijeld. 30

The plastic fil RRERHNASDHILS ME- S dtiFads, & SR t s
preferably of assiitgdbrd esstllicess amqoeﬂﬂaﬁtdhe/ ditei riee tieohadti gy @t‘fudilhﬁg a

q-lhghl y clean plgsiic bag acgordl J& Y ghl@leprt;[feor]ga\@ | 10 Rngies Hildied-

' purity nitrogen gas passed through a filter to remove.

15 fine contaminant particles of 0.2-0.3 pum or greater, is

| fed into the tube to blow up the tube. When the tube of

a film or sheet is obtained in this manner, washlng of
the inner surface of the tube is unnecessary, thus
allowing streamlining of the washing step, and it is

20 therefore ideal as a plastic film or sheet for the
invention.

The.cleaning of the plastic film or sheet is
performed on the outer surface after immersion in the
case of a tube-shaped film or sheet, and on both sides in

25 the case of a flat film or sheet. The formation of the
film or sheet should produce as little contamination in
the chamber as poseible, and the outer surface of the
film or sheet ie also preferably of higher cleanliness
than a normal film or sheet. :

30 During formation of the film or sheet it is
impossible to maintain the surface of the film or sheet
at the high level of cleanliness for the present

invention.
Thus, the plastic film or sheet is washed with
35 ultrapure water in a clean room. The cleanliness of the

clean room 16 should be class 100 or higher, and if
possible class 10 or higher. Washing of the plastic film



35 plastic filmor sheet used is prepared by cal ender working, the

“"bl own-filmextrusion nethod, T-die nmethod, etc. The bl own-film extrusion
met hod is highly -7- productive for making bags, since filns and sheets
formed thereby result in tube shapes reqU|r|§g_onIy cutting to the length
of the bag and sealing of the bottomsection. Filns or sheets which are not

I n tube shapes are laid 5 over each other, or one is folded over itself,
and the bottom: 86'1?/ Shest UeSLRTEl SLAEEL b ¥ MR @&@ cllditrdags foursibd
from tube-shaped filns or sheets are not easil aped at .the |nner

surfaces, the inp%rtRerftRRs PsehPedgatery ’é"f 1% sl ByPath
bl own- 10 fi Ipl@gtwsmrmmeﬁ helteatn ﬁ.u@hasaa rﬁﬁ‘tftﬁfdir{gittd hm.adegtmuﬁon

cleanliness is wthin th of . the i,nventi on. I j s one
wher eby during format¥nt ? nﬂg?ﬁ% "f‘?tr?ﬁ'orges’heere{l %’f%rﬁ yé%ttt#rl(e%jagas f or
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tube to bl ow up ?ﬁf{% jf;és ?/ﬁ O%ﬁ"era)tg% %%J{E]? 11@5 ?E%lene% Slirfseaf)hb!tée}l‘}dr%ler{dq?n
this manner, washfngbont tHe0 ipeiermk 97 dkesbianheSiQodni 8nyARSYEEs Ry 10t hus

al I owi ng stream | ngﬂ 2 | deal
as a plastic fi I yfgo eetgf e | nveﬁfrl1 oﬁrﬂééen%ﬁ%agbregf%%‘ﬁ{%{aqgﬁast I C

filmor sheet i seb%‘?-'tm%%b weiseiviteris Aot Mttt 3 S&HHM % dhe case
of a tube- %f"apedng"@)rﬁrfn?ﬁ'@eﬁar@I@lég‘ &Pt o8 das df‘ Featert here gestintd

flat filmor she formati on of thefllmor shqul d_produc as
little contan naifo@nidNePRt PhnbdrPes Moy bt eess éfé)zo&fle?nsﬁfnf)ge
t he of 0.1 ug/l or less. The cleanliness must be higher than

the desired cleanliness of the plastic film or sheet.
Fig. 2 shows a method of cleaning a plastic film or

15 sheet with ultrapure water according to the invention.

In Fig. 2, numeral 3 indicates an ultrapure water bath
which is filled and supplied with ultrapure water 4. The
plastic film or sheet 1 is wound on a roll 2, the film or
sheet 1 is fed out from the roll and immersed in the

20 ultrapure water bath 3 after being directed around a
guide roller 12, and runs through the ultrapure water.
Numerals 13 and 14 are guide rollers. The ultrapure
water bath is situated on an ultrasonic vibrator 5 to
apply ultrasonic waves to the ultrapure water.

25 Most of the contaminants adhering to the plastic
film or sheet will be released by running through the
ultrapure water under the ultrasonic waves, but according
to the invention, in order to reliably achieve a high
level of cleanliness the plastic film or sheet 1 is drawn

30_ out of the ultrapure water and subjected to spraying with
ultrapure water for forcible washing. Numeral 7
indicates spraying nozzles. The spraying nozzles are
provided on both sides of the film or sheet, and the
spraying angle is preferably directed at a downward slant

35 with respect to the film or sheet. The spraying

conditions for the forcible washing with ultrapure water



fil-mor sheet is also preferably of higher cleanliness than a nornal film
or sheet. 30 During formation of the filmor sheet it is inpossible
to maintain the surface of the filmor sheet at the high |evel of

cl éanliness for the present invention. Thus, .,the plastic filmor sheet is

washed with 35 ultrapure water in a clean9r00n1 The cl eanliness of the

clean room 16 should be class 100 or higher, and if possible class 10 or
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must be higher t h S h ashi ' heet.
g 2 shows a muehoy SYCEribRing! £20n ERSCwRkek BathoTh! AntbhTERbR

ul trapure water Hd&SPBRNEG W@tﬁﬁelﬁnV@htinhouﬁhYFﬁgPPQleﬁuhéraﬂlglnﬂﬁﬁéates

an ultrapuig matQ&ohaahdwahﬁagésoﬁthéedsandwﬁapahhﬂﬂn&téb uhtrapure water
4. The plastic flln1ﬁe§s eet i.s wound on a rol] 2 he filmor sheet 1 is

fed out from theifotheRnBurifirdeyith fReioB- exchﬁ??ﬁpﬁ?ﬁlﬂatEFvﬁﬁ§ﬁ 3
after being direokmdsasoegdipment or ultrafiltration membrane filter

according to a publicly known method, and is recirculated
for use.

15 The plastic film or sheet which has been cleaned by
spraying with ultrapure water then enters a drying room
8, where draining and drying are performed. The drying
is accomplished, for example,; through water removal by
blowing clean hot air with an air knife. Numeral 9

20 indicates blowing nozzles. Hot air directed downward and
slanted with respect to the film or sheet results in
easier drainage and drying. The hot air used is high-
purity air with a cleanliness of class 10 or greater, and
though the temperature will depend on the heat resistance

25 of the plastic film or sheet, it is generally suitable at
between 45-65°C.

The dried plastic film or sheet is then passed
through a destaticizer 10 for removal of static
electricity, and wound around a roll 11. The

30 destaticizer used may be a voltage application type, such
as a Pulser Flow Controller (PFC-20) (trademark)
manufactured by Richmond Static Control Services Inc. A
voltage is applied to the surface of the highly cleaned
plastic film or sheet to remove the static electricity,

35 to thus prevent electrostatic re-adhesion of the fine
particles onto the surface of the highly cleaned plastic
film or sheet.



guide roller 12, and runs through the ultrapure water. Nunmerals 13 and 14
are guide rollers. The ultrapure water bath is situated on an ultrasonic
vibrator 5 to apply ultrasonic waves to the ultrapure water. 25

Most of the contam nants adhering to the pLa?éig filmor sheet will be

rel eased by running through the ultrapure wate€r under the ultrasonic waves,
but according to the invention, in order to reliably achieve a high |evel

of cleanliness the plla@gé (c:‘t)%%iééa‘pfe &l od S 20 cartida Yut h?‘oraci'bl o

ultrapure water and subje to spraying wth ultrapure water for

washi ng. Nuneral ‘T1eaRi €2e®sle prish iy Hanldnesm e ALginih Hess dd-are

provided on both sidesrid ¢l@addd rﬁifﬁsﬁ'@eﬁilr@'& oDy it RGIte iifS
S

preferably directed at a downwar ant 35, wth respect to the filmor
sheet. The sprayRFRPLHN ¢ i "f%ﬁ“ (IRERG D 1% %hi‘ﬁlf &1h Qﬁ]t‘ihfpure

wat er -95 wer edotiiole ekaymted flilm idersteadtn frhentBRabadritte ffddmma and
correspondi ng conditio r L ate T | Or__pur. | shing off
of the contam na[%%é mgﬁ?eﬁg&m@éﬁp%é)védcﬂ eraets hgl%f]trﬁagguar% ﬁ%ﬁ‘ﬁ‘%dﬁ o\gﬁvgﬂ %cal
manner. This 5 clkean regmwiktit onteldaminesshich ad@ss dd0 ot @rsstem e

ultrapure vater bafdh diEssPIRYGY didd@l antitile & AU drf¥ Al ils

ultrapure water bath, and the ultrapure water overfl ow ng fromthe water
bath in which fresedlaramkk akraned s widgh igarsudihats {8 k8@ ii$ 19t nat ed
10 fromag draidgeawiidtdd GherBiy el i M nated ultrapure water is then
purified with an i on-egch‘ange resin,” reverse osnosis equi pment or
ultrafiltration filter according to a publicly known nethod, and
is recirculated for usehe present invention will now be explained in more

detail by way of the following example.
A polyethylene used did not contain any additive

15 = which breads out after a product is shaped. A
polyethylene tube was formed by a blown-film extrusion
method and wound on a roll. The thickness of the film
was 80 ym. The lay flat width of the tube or film (width
of the film when doubled over) was 30 cm. The gas fed

20 into the tube was 99.999% nitrogen gas from which
contaminating fine particles of 0.2 pm or greater had
been removed with a filter.

The film wound on the roll was then washed in a
washing apparatus such as shown in Fig. 2. The

25 cleanliness in the clean room 16 in which the washing
apparatus was situated was class 10.

The ultrapure water used had an electrical
resistivity of about 16-18 M Qe.cm, and contained
ultrafine particles of 0.3 um or greater in an amount of

30 0.8 per ml and SiO, in an amount of 20 ppb or less. The
spacing between the guide rollers 13 and 14 in Fig. 2 was
0.38 m, and the film feed rate was 3.6 m/min: The
frequency of the ultrasonic vibrator was 38 kHz.

The ultrapure water spraying nozzles 7 were slit-

35 shaped (perpendicular to the plane of Fig. 2) and placed
at a downward slant for a water spray orientation of 45°



15~ The plastic filmor sheet which has been cl eaned by spraying
Wth ultrapure water then enters a drying room8, where draining and drying
are perforned. The drying is acconplished, for exanple, through water
removal by blowi ng clean hot air with an air knife. Numeral 9 20

I ndi cates bl ow ng nozzles. Hot air direct “ed ldGwnwar d and slanted with
respect to the filmor sheet results in eaS|er dralnage and drying. The hot

air used is highg ?ﬂrké#%:{i 't@l&g _ n ' of ﬁlé@ls&a‘}% ogpg%fa‘;gﬁium@nd

t hough the terrper ure reS| stanc
plastic filmor Wasel? HtEESMr%@I@! ‘smltlamé &R0 pamween 45-65[err] C. The

dried plastic f|In1orTﬁgeﬁgtl§l£hg@rp@§§§ggtﬁé@ughcgegﬁﬁiﬁégglzer 10 for
renoval of static electricity, and wound around a roll 11.

destatici zer usefCRESSBRNALNG| FAgRLAFHI 1Qat"|“oﬁe‘f‘9%at‘éﬁ%hoﬁsg§ G AR raE| ow
Controller g PFC— a@i flowdease kdf neoo f athin efirdy K wbEPhels Smtz cléiwls oI

Services Inc. e 1S a led.to the surface of th

plastic filmor gﬁ 39?81?%n§£5 echion of i the e r?b¥t§n§3€hg %%Fi ape
prevent el ectroswarecthe-sahesasntlé $preayime m@ztle$e@esnt:bemeabwwéace of
the highly cleaned pl of: sheget r §§?€
above is carried out ?ﬁéaﬁl%éggaréﬁﬁﬁlg Wa?rfhe&ﬂ% %}ness o &gr%u %%s
10. The cl eaned pppii¢ationntype stivatic seliminateror degtabigizendlhhen

preparing g bag, one gpd 9$uﬁ5'eu1§ £1 10 Qrdd ecﬁ@%’%@&’tfééﬂé’d SHE@t fétmed
heat-sealed to forma bag. The cutting and sealing are carE f@ out in

a clean room wi t AEOCRRAT WibkR afwifbhsof 030 O‘Fmg?’é%t%r epgth cm,

in a room with a cleanliness of class 10.
The fine particle adhesion state of the bag was then
measured. The apparatus used was the one shown in Fig.

15 1. A water bath 20 having a length of 21.0 cm and a .
width of 17.5 cm (not counting the section of the
overflow bath 25) was filled with ultrapure water to a
height of 28.0 cm, and allowed to overflow from one side.
Numeral 25 indicates an overflow bath as a reservoir.

20 The ultrapure water is pre-cleaned during the
measurement. The cleaning is accomplished by passing the
ultrapure water in the overflow bath through a fine

- particle-collecting filter'29 via a circulating pipe 26
and circulating pump 27, feeding it through another

25 circulating pipe 30 to the bottom of the water bath, thus
causing it to overflow from the water bath for
circulation of the solution. The fine particle-
collecting filter is capable of collecting fine particles
of 0.3 pum or greater. Numeral 28 indicates a flow rate

30 nmeter.

In this example, the water is circulated for
cleaning until the fine particles with a particle size of
0.3 um or greater in the water are reduced to 2 per ml or
less. Z-propanol (isopropyl alcohol (IPA)) is also added

35 to the ultrapure water to 5 volume percent to stabilize
dispersion of the fine particles.

For the measuremenﬁ, the background amount of fine



even class 10 or greater, and the apparatus and utensils used are all

cl eaned, with care that the bag is not 10 contam nated t hereby. Exanple
The present invention will now be explained in nore detail by way of the
foll owi ng exanpl e. A pol yethylene used did_net contain any additive 15

whi ch breads out after a product is shaped. pol yet hyl ene tube was forned
by a blown-filmextrusion nmethod and wound on a roll. The thickness of the
filmvas 80 [ e lgardedsid e Widiihiiird Raridtbs it fidummicciirbanf t he
fil mwhen doubl e

over& was 30 .cm The gas f Intg the tube was
99. 999% ni t r ogen RJHsl aa#m%%ﬁswﬂﬁ% ifarks cqn@gr&@ . 39 &akem
or greater had bekird afety ab Werneratd ldiar .bubrds | m'mwrlcbmrlst taeadreai leonas

th hed i hi h sh F

enarened |1 2 PSE AR LA I e Bty A Befuromen
situated wab cl asst lthe Thiseupardpiwlesatherl eusdd: fadbkdieselaget biedalg
resistivity of a%er"aﬁ:é’c? Mdﬁ@dlaﬁ:@ogg% %@g&(}(_jﬁ ylgt rgléég%fng{]t I cl es of

03[ew]mormeﬂer|nanammn
anount of 20 ppb VisRanded durd nghddiisg Measyxematie g@h@eﬂﬁélsﬂlére@em &ﬁd 14

in Fig. 2 was 0. 3HriBucied tdie ddrnaf %_F’e%‘a‘i:dﬁ:@s 3'I@1emu'I‘t'1'ap-ﬁ|1% Wateyensgy
of the ultrasonic, vibrator was 38 kHz he ul trapure mater ?{a yi.ng nozzl es
7 were slit- 35 1“@%@3‘5@* f&Petdie Waker Hathe 49 dndoor Rl tzﬁlémrﬁllé'&ed
at a downwaod sl prtivled ddeRitoiP 3y tiidRihald Arafinddlpdpe] 24 diriihg the
respect to the flnlergssuurrgmaecn ‘Rhgyvl\?/aitn%re SRray J voI m:isv\%sée%? fI | tg__rhs/m nat a
wi dth of 600 nm
purpose. A 10 ml sample of the ultrapure water is drawn
by the syringe sampler and fed to the light-scattering
particle detector, and the number of fine particles is
15 measured during the feeding. After completion of this
measurement the ultrapure water is fed by the syringe
sampler to the overflow bath through a feeding pipe 31.
The number of detected fine particles in the sample
solution is calculated by a submerged particle counter
20 33. Numeral 36 indicétes a control section which
controls the flow rate and drawing rate of the taken
sample. The light-scattering particle detector is one
conforming to the system of JIS B9925. Detection of-
particles smaller than 0.3 pm is difficult with laser
25 light. |
The measuring time is about 60 setpnds each time,
with about 10 seconds for the water to return from the
syringe sampler to the overflow bath. Thus, the
measurement is performed about every 70 seconds. Ten
30 continuous measurements were taken. As a result, the
number of fine particles of 0.3 um or greater was an
average of 1.7 per 10 ml, with a standard deviation of
1.06.
A test piece is then immersed in the bath and
35 .measured.
The test piece 22 is géntly placed on a platform 23.
The test piece is generally a square 10-15 cm on each



The hot air for drying had a cleanliness corresponding to class 10, a
tenperature of 65[err]C and an 5 air flowrate of 100 mMmmn from4
nozzles in 2 levels. The blowing direction of the hot air and the nozzle
shape were the sanme as the spraying -nozzles described above. The plastic
film1l was then passed through a voltage apd@cxulon type static elimnator
or destaticizer 10. 10 The mnund up filmwas cut, heat sealed, and
formed into a ba Lh of . n1and Ien t f.40.C i.n a room
with a cleanllnegéﬂgf C ass iﬁk ¥ﬁ flnglag? 9 §H§S|ogos eHof t he bag
was then measure¥ithia &bparaﬁngeusharaasStMerﬁnélénomn unftugnCESOn the A

wat er bath 20 ham@aguée&n%mt ByofflaéthE%ﬂijLﬁ %%h Ofe: 1¢n3sClkbRBle

counting the section of the overflow w th ultrapure
water to a hei ghthgreryag BﬁﬁdaﬁdrSFFéﬂﬁéetﬂlﬁbeﬁfﬂSRBFFoﬁfoﬁé §hgeut

Nuneral 25 §ndi c&rem anbageaﬁlaé@ba&beaSaaoﬁéserTﬁerplaeformes ikt rapure

t I . _The_cl ' ' i shed
by passing the uECEARUPE Akt Br MAGEReCRyar i 6 BEOR EAPOUGHCEN PRGCRe.
particle-col | ect baghf.i| The plavfarm uéedukasiagthipep?&tendithrmulaipmg
DD, 27, o 20 NOpblek(BYaRBAAL BT 520 cERELH! BLOGARI B B0rba. teghottom

, 1 0 over

of the water bat causin om/fr ath for
circulation of tm®)sol ution. The fine particle- collecting filter is

capabl e 0f1@0|IectlngThéneeeerPaekeSwaé ?1§céaf5£”£8é gEReber of\UpRral 28
indicates a flowrate 3 s exanple, the water 1s circul ated

for cleaning unt PLatferm aadpmpppurenentt vag ﬁﬁﬁ?FEﬂeagFEE Af MNYLLEr r | m or

greater in the wmhertapeofeduéedrawlagp ip€12Qrwh§SBroZgﬁt0ﬁéaﬁ|théSOprOpy|
al cohol (1PA)) is al.so adde

percent to stabi PRE&3 SFng gpﬁnt8§ttﬂée??nz gﬁ? cﬁe@@ )7 ahd Yo'R

solution was drawn out. The tip of the drawing pipe

15 preferably has a slanted opening with an angle of 45° as
shown in the drawing. This prevents the tip of the pipe
from clinging onto the test piece and also provides a
greater cross-section for the opening. The inner
diameter of the drawing pipe is 2 mm.

20 The method of drawing the water and the measurement
of the fine particles are the same as during for the
background measurement described above. Here as well, it
is important that the measurement be conducted in a
stable state, without generation of air bubbles. A total

25 of 30 continuous measurements are taken, and since the
first 10 do not give stable fine particle concentrations
due to air bubbles, etc., the 20 measurements from the
11th to the 30th measurement are treated as the _
measurement data, and the average thereof is calculated.

30 The measurement results gave an average of 24.5 per
10 ml, with standard deviation 3.85, for fine particles

of 0.3 pum or greater with a test piece of the surface
(outer) of the bag, and an average of 27.3 per 10 ml,
with standard deviation 4.03, for fine particles with a

35 test piece of the inner surface of the bag.

The background value was then subtracted therefrom
and the value was converted relative to 1 ml, which gave



For- t he measurenent, the background amount of fine - 12 - particles in
the ultrapure water is first neasured. During the background neasurenent it
is inportant to take care not to generate air bubbles. The IPAis added to
preévent air.bubbles, but there is no point_ip,neasurenment 5 of the fine
particles while air bubbles are being generated. Circulation of the water

I s therefore suspended during this nmeasurenent. The neasurenent is

conducted at nor M@l niimerdd W he Wi tildIAP U MR FurfdddOWLbdg UF the
wat er _.bath 20 into a |Iight-dispersing 10 gartlcl e detector 32 through a

drawi ng pi pe 24 durd RE% Ael Rdidiee T SA Sk Il a3 o for
this purpose. A lithrndr saipiascedf the ultrapure water is drawn by the syringe
sanpler and fed to the |ight-scatterin article.detector, and t.he nunber
of fine particles is & Wvﬁj%’%&ﬂlﬁe f%é’éadl TASRY S Vcl(?rﬁ?ir%&ri gn
of this neaSurensamd tuile ndpurap wad eon tspr aysi rige chaze ltehd - siprien gensagd diroio
the overflow bat hgdirfyal f Jeelidth AP %3k TG AUPShith dReet e

particles in the sanp lon I's cal cul*ated by a subnerged particle
counter 20 33.theyarpayatys ishawiatids Figordt Wals ased dervelerndas ofl & -

the flow rate angiHswidbd@tih the M k@mnead Rl thEN@ danglle, S aaid @hiend

particle detector is one confor to the systemof JIS B 925. Det ection
of particles snal9¥CHFREOR Pg E.]iﬂ% PaF waf Measyred o5 li ght .

The nmeasuri0g tine is mbeliredhlesCams corcenitra.ion (huabewt) bF Fdeends for
{he vater Lo r et WLLANS IS T MG ARPLY 2 S MUY B e
a standard deviation of 8.26. _
It has not been a conventional practice to perform
high cleaning of plastic films using ultrapure water in a
15 clean room. The cleanliness of conventional plastic
films and sheets has been on the order of, for example,
‘an amount of 10,000 per ml of particles with a size of
0.3 um or greater.
The bag used above was prepared after cleaning of a
20 tube-shaped plastic film, but it will be obvious that the
cleaning may also be performed simultaneously on both
sides of a single plastic film or sheet.
Industrial Applicability ' _
According to the present invention, both sides of
25 plastic films and sheets, or the insides and outsides of
plastic bags, may be cleaned toc a high degree not
possible according to the prior art. Such highly cleaned
plastic films and sheets, and especially bags made |
therefrom, are suitable for use in the- field of
30 semiconductors, etc. which require especially high
degrees of cleanliness. _

Furthermoxre, the process for producing them is
highly productive as it may be carried out continuously
and in a highly efficient manner, from the formation of

35 the plastic film or sheet to the washing with ultrapure

water.



30~ continuous neasurenents were taken. As a result, t he nunber of fine
particles of 0.3 [err]mor greater was an average of i 7 per—10—m—wth a
standard deviation of 1.06. A test piece is then i and
35° measured. The test piece 22 is gently Iacedmrﬁmm"ml!“ﬂgl ‘] The
test piece is generally a square 10-15 cn1oﬂ'each -

with a dianmeter of about 10-15 cm Wthin this range there is V|rtuaIIy no
i nfl uence on thé nmeasurenent by fluctuatiggé%éﬁisize In this exanple there

was used a rectangle with a length of 15 5 froma bag as
descri bed above. Thelpl at AohigR3yi sleanuplastic fihwightsbheeB, 5whareinm

the bottom of tNggBat hnmdheshlyah! QéE%USEch&"aéfatﬁQ'ﬂlQ%ﬁg.@ $iih ¥l bheke

pores (dianeter centér spacin ores The
‘test piece was pP&cE&tﬁﬁPPﬁé vakeEr 8k Fﬂ%tbPQtPBFﬁ1Eﬂﬁeﬁeﬁﬁﬂmeﬂeﬁ%cﬁﬁéty
started aft®r 2 gifnghessutliiacki pfokaibetdsavpigcdi afd 2desi@sr Dhgughé near
the surface of the tes% §£ wﬁm%&%in 1 gn}i and 1g.n} gf Qlutlon was
drawn out. The tFBHSFn fataPawt i Fﬁé ? nﬁr@?ﬁ b ? é a'® Ght ed
opening with an grghteof iASkére] daspehsed in the dxamhugedThltrppenents t he
tip of the pipe {romeclingingnoohorkbeobest RbegeeRndy ALatnPsolb dsriml
greater cross-section’for openi ng. The inne I anet raw ng
pipe is 2 nm 20on both Slﬁae oft bbe plasdtiei iglmherwaheetand t he

measur emengg of the fipe pagt hlﬁ_‘éﬁiyaéfeé{)epfé%lésfﬂ%'é?ﬂ ERéet hgcbaskgngund

measur enent descri bed above. re . as we
to claim 1, wherein said concentration is no greater than

10 per ml.
3. A highly clean plastic film or sheet according
to claim 1, wherein said concentration is no greater than
15 5 per ml.
4. A highly clean plastic film or sheet according

to claim 3, wherein the surface resistance of said
plastic film or sheet is no greater than 10° @/o.
5. A highly clean plastic bég which is constructed
20 from a highly clean plastic film or sheet according to '
claim 1.
6. A highly clean plastic bag according to claim
5, wherein said plastic film or sheet has a thickness of
30-150 pm.
25 7. A process for high cleaning of a plastic film
or sheet, wherein the high-¢leaning process for the
-plastic film or sheet involves
(A) highly cleaning the plastic film or sheet
in a clean room, and
30 (B) said hlgh-cleanlng process includes the
steps of
i) immersing the plastic film or sheet
in ultrapure water for washing,
ii) exposing both sides of the plastic
35 film or sheet drawn from said ultrapure water to spraying -

with ﬁltrapure water for forcible washing,



I s~ nportant that the measurenment be conducted in a stable state, w thout
genération of air bubbles. Atotal 25 of 30 continuous neasurenents are
taken, and since the first 10 do not give stable flgﬂ“ﬂmu““m“l]u”me
concentrations due to air bubbles, etc., th 0 nea 11t h-
to the 30th neasurenent are treated as thé' asur ement dat &, d t e
average thereof is calculated. 30 The measur enent results gave an -
average of 24.5!per 10 m, w tan L of; 5 n cl es
9 P 391§ Qéﬁﬂvgﬁéfégh Qa@e? fré@ thb ?19?&&%

of 0.3 [err]mor greater mnth a test piece e surface
bag, and an aver #3dmopr2phgegerand ni, with standard deviatron 4.03, for

fine particles with a 35  tegg)pi eaeseattefztﬂaethéUptagelef £ Bag. The .

background val ue was then subtracted t herefrom and the val ue was converted
relative to 1 ntshﬁﬁrch gave - 14 - a nunber of fine particles on the

surface of ghe bag of 82. 3 phe ﬁkoeésbhacedf&in utbastadmd7 2. Pheeeinl sapdt he
I nner surface. ara Lve_ex |f t he uf gsonigoérbra ar é 5 and
ul trapure water §&F3§|W§OWO 9F el 7c&§$8 F8ﬁ5§eﬂ fFORFTh pﬁﬁrgfﬁg fhown in
Fig. 2, after which tBe reFheoprohesappacardinghbenciaiki §, whemeinssaidor
cl eaning of a Pl @3khn R3Om Rakhg éﬁHEnEEHQEQ 8% EESsSXfﬁpbf gé&d ?t

concentration of fine artrcFes was neasur t he
concentration (nunberﬂoof EhﬁePpéﬁFﬁéléGCGHd%hG tgrﬁhéemo7 tﬁbeﬁagnmas 30.2

per ml, wiih a Shﬁ%@%&@n@.evha{régnaQE & ﬁ@leat taa§aﬂetui?€§t9?ﬁréomi€§i" fnal
practice to perform high cleanin astic films usin trapure water in

a 15 cl ean ro¥ich T%élelB&ﬁPF%€s§18F €6n§€ﬂ?Foh§I1ﬁF xepd-

11. The process according to claim 7, wherein said
forcible washing is accomplished by spraying of ultrapure
water. | _

15 12. The process according to claim 7, wherein said
water removal is accomplished by blowing it with hot air
using an air knife.

13. The process according to claim 7, wherein said
high cleaning comprises the steps of immersing and

20 running a continuous plastic film or sheet in ultrapure
water, exposing both sides of the plastic film or sheet
drawn from the ultrapure water to spraying with ultrapure
water for forcible washing, removing the water from the
plastic sheet by blowing it with hot air with an air

25 knife, and then subjecting the plastic film or sheet to
voltage application-type electrostatic destaticization
treatment, all in a clean room of class 10 or greater.

14. The process'according to claim 7, wherein said
plastic film or sheet is tube-shaped, and a step is

30 included of forming a bag from the plastic film or sheet
"by cutting and/or heat sealing in said clean room, after
high cleaning treatment of said tube-shaped plastic film
or sheet. ' '

15. The process éccording to claim 14, wherein said

35 tube-shaped plastic film or sheet is a tube-shaped film
or sheet obtained by an inflation film molding method
using_high—purity gas. |



filsrs and sheets has been on the order of, for ex n_anmount of 10, 000
per m of particles with a size of 0.3 [err]mor gredater. The bag used
above was prepared after cleaning of a 20 t ube- ij’ﬁﬂ”ﬂl'mm ,r m but
it ™will be obvious that the cleaning may alﬁg be p k ﬂJ ously
on both sides of a single plastic filmor s £t~ I ndustri &l Appti cability
According to the present invention, both sides of 25 plastic filnms and
sheets, or the insidesand Qut si f._pl isC _bags.. .k e 0 a

hi gh degree not possi 31621 acmg%r ?#%%%ts% ta%g%%?‘liglg Z:rgt .Clgg}cﬁhgﬁi g’h‘ 322 e%ned
plastic films and®lasddios £fidmd oxs sheedl Withags snxdaceheydeesmicaresdgtaabke
for use in the figd A8fQPA or $68ECPANNELQTSs EAE - s¥h-€ing oS CiESPER Al | Y
hi gh degrees of cleanliness. Furthernore, the process for™ producing themis
hi ghly producti v®Xa$heetray be carried out continuously and in a highly
efficient ngnner, fromt.he oher PrbcessotacedrdingheoPasliint 7,i ieeeinhapbnt 0
t he washi ng MAth,uItr%Pure water. . - %5 - CLAIMS.1. | A hlghh cl ean
plastic filmor SMRSTSINGAeitesipRiectnetsiths Rlpssicptddln OF BhEeh 4%t c
f;l mhor shfeet in #ﬂttr_ra@mrrd e waleY,, e&)tg:'h&tﬁh@gpnhtéewﬁw@ﬂ firoameayi c'?ai % 5)
of the surface of_ s te pi.ece _and_neasuring t concentrati on (number
of fine particle?qﬁ cbe ]ﬁF& §F8§t8%eFﬁ g emﬁFgﬂg%ggd%ﬁﬁ the extracted
ul t rapure wat er, concendnadriionat{inombes )nofgféacepartinléd00.3enmnbron bot h

sides of tyg pla%?é%ﬁgﬂ QEP%iﬁgeaﬁspersed in the extracted ultrapure
water, the concentration of said plastic film or sheet
obtained by said high cleaning is no greater than 10 per
ml on both sides of the plastic film or sheet.
18. The process according to claim 17, wherein said
15 concentration is no greater than 5 per ml.



10- - 2. A highly clean plastic filmor sheet according to claim1
wherein said concentration is no greater than 10 per m . 3. A highly
clean plastic filmor sheet according to cIa|n11 wherein said
cohcentration is no greater than 15 5 pey 4. A highly cl ean
plastic filmor sheet according to claim3, %hérein t he surface resistance
of said plastic filmor sheet is no greater than 10[err] [err] 5. A

hi ghly cl ean pliastic bag which is ConStr3§$£%Aé£ froma highly clean
plastic filmor sheet according to claim A highly clean plastic bag
according to claim5, wherein said plastic filmor sheet has a thickness of

30-150 [err]m 25 A plastic ﬁ&lﬂfQQE%%é@Qr ih@reGine %b&glﬁhe%dﬂ

filmor sheet, W%greln t he q%gﬂ} 3%g n géﬁpﬁss f r pI stic fllmtﬂ
sheet invol ves (BShiRffS® & é;lgﬁ LXRPRYS ean
room and 80 water, extra(c&)mgsqn&éwmlte@ E&mnglqa&oa:e@s surFladcded fl vhe
steps of i) i 3 Sing ast.i ¢ f|In1 S ul trapure _wat far
washing, ii) g¥303|ngc% SFQ@-“aFlPﬁé &Fh 8“& nesst w1oF?§H§tﬁn§famn
fromsaid ul traphﬁga bestest Otmtéqera—ymw@nhrtattim r(alpmberv)/abér fiime fPartiicles

washi ng, - 18 3 lynd Jor SRIERENG A %&z\@ahﬁfrsrpfe&%@dt RG RS Eixt alctBdOr
sheet, and i V) estat|C|Z|ng the plastic I'm or
ultrapure_water, the measured concentration is no greater
10 than 5 per ml. '

The process comprises steps of immersing and running
a plastic film or sheet (1) in ultrapure water (4) in a
clean room (16), and further spraying and washing the
film or sheet (1) with ultrapure water after the film or
15 sheet (1) is drawn out, followed by drying,
destaticization, cutting'and heat sealing.



sheet. 5 8. The process according to claim7, wherein said clean .

“room has a cleanliness of class 100-or greater. 9. The process according
to claim7, wherein said clean roomhas a cleanliness of class 10 or
greater. 10. The process according to claim?7, wherein 10 ultrasonic

waves are-applied to said ultrapure water in which said plastic filmor
sheet is imersed. 11. The process according to claim?7, wherein said

forci ble washing is acconplished by spraying of ultrapure water. 15

12. The process according to claim?7, wherein said water renoval is
acconpl i shed by 'blowing it with hot air using an air knife. 13. The
process according to claim?7, wherein said high cleaning conprises the
steps of immersing and 20  running a continuous plastic filmor sheet in
~ul.trapure water,.exposing both sides of the plastic filmor sheet drawn
fromthe ultrapure water to spraying with ultrapure water for forcible
washi ng, renoving the water fromthe plastic sheet by blowing it with hot
air wwth an air 25 knife, and then subjecting the plastic filmor sheet
to voltage application-type electrostatic destaticization treatnent, all in
a clean roomof class 10 or greater. 14. The process according to claim?7,
wherein said plastic filmor sheet i g#fe-shaped, and a step is 30

incl uded. of forming a bag fromthe ééa c filmor sheet by cutting and/or
heat sealing in said clean room afteér Righ cleaning treagyent of said

t ube-shaped plastic filmaor_sheet. 1% VYhe process accordihg to claim 14,
wherein said 35 t ube- shgped—ptrastic i mmor—sheetrjis a s ube-shaped film
or sheet obtained by an infjlatio , §0 " i qty
gas( 'I :;']N
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«- =17 - 16. The process according to claim7, Wherein a plastic filmor
Ysheet with a surface eylectric resistance of 10[err] [err] or less is used
s. the starting plastic filmor sheet. 5 17. The process according -
J claim 7, wherein upon i mersing a test piece. of the plastic film or
sheet in ultrapure water, extracting pure water fromnear the surface of
said test piece and neasuring the concentration (nunber) of fine particles
0.3 [err]mor IO greater in size dispersed in the extracted ultrapure
/water, the concentration of said plastic filmor sheet- obtained by said
“high cleaning is no greater than 10 per ml on both sides of the plastic
fil'mor sheet. 18. The process according to claim17, wherein said 15
concentration is no greater than 5 per nl.
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