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-1- STORAGE CASE The present invention rélates to a storage case suitable
for tenporarily storing materials, blanks and parts such as se# cpnd q%grh
waf ers, photo-masks and so forth to hel p prevent contaninatiogfkﬁfghzt 7
during the 5 production of various sem conductor devices. As is well kng
to those skilled in the art, the production of various sem conduct or
devfces is conducted in a so-called "clean" roomin which the air is IorCl
10" ont ani nants such as dust and the tenpekature and hunmidity of the a\

are controlled to fall within pre- de m ranges. Apparatus for
produci ng sem conductor devices is u S5 ¥l at a position in the

cl ean room where the 15 hi ghest cleanliness of air is obtained, and the
production of the sem conductor devices is conducted by operators who are
stationed in front 8helPLedPRAN Phdént (SN Fldtes It aPlsedalyeOBaBROCESS foOT
sem conductor devices, particularly (Large Scale Integrated Circuits 20
(LSI's) enpl oysuathBlgefodmbenpotasilDE estonving tnpdterifalegCib lahkshiaal

sem conductor wafers are processed by a separate apparatus. In npost cases,
t hese successpaetst epshaas senicamductbrowa e, Poko-paskisugndt 5o

sem conductor wafers 25 processed in a certain step are usually accumul at ed
and tenporarif9r§boF@dh9£PoP§eYh@9 QRLYyBiNARIPN Ry WSt Suxing the .

5 production of various semiconductor devices.

As is well known to those skilled in the art, the
production of various semiconductor devices is conducted
in a so-called "clean” room in which the air is low in

10 contaminants such as dust and the temperature and
humidity of the air are controlled.to fall within pre-
determined ranges.

Apparatus for producing semiconductor devices is
‘usually placed at a position in the clean room where the

15 highest cleanliness of air is obtained, and the production
of the semiconductor devices is conducted.by operators
who are stationed in front of the apparatus.

Generally, the production process for semiconductor
deviceé, particularly (Large Scale Integrated Circuits

20 (LSIs) emplbys a large number of successive steps in
each of which semiconductor wafers are processed by a
separaté apparatus.

In most cases, these successive steps are not

e

carried out continuously.“ Thus, the semiconductor wafers
25 processed in a certain step are usually accumulated and

temporarily stored before they are sent to the next step.
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-2- Usually, the tenporary storage of the sem conductor wafers enploys a | =
cl ege~bench adapted to store cassettes each of which carries a )
pr eflegey mi ned. nunber of sem - conductor wafers, or a case for, containing y
t he g$ettes 5 and provided with a Iid which can perféctly seal the

idr.of the case. These conventional mnethods of tenporary storage of

t he sem conductor wafers, however, cannot prevent the contam nation of the .
wafers ‘and other parts satis- 10 +aetorily. Namely, it is often experienceds
that the wafer and other parts under the tenporary storage are contam nated
by dusisuahly otthe teamonfnyastoragesaft thg samaceaductdéon of yield of the
rQbl enms, the invention provides 15-a

sem conduct or d%yices.FgglsoLve theseﬁg

st or ag®® §TRL WSnfocAny PeNGh AJaRELEr FQI §LoBP apRSSeREeParts such as
sem c ct fers._qQr_.phot.o- ks conpri.sing, a case body placed in a
cleanq$%%hf§%d»@é .ﬁa%glggsPonggegﬁéﬁgﬁeﬂn" ﬁ?efi??e?eﬂbﬁing a dust

col | ealdiuctids s Noghr claan ebBaLoREa#R: ! hb | Lgks@lysed for keepi ng

a predeterm ned degree of cleanliness o ol'e space of said

cl 63n JrRDIBrJVARA Wth B 19dUGhABKACAASHEERBLL P LBRETeRLde Of said case
body into sai dstorage space through said air fiTter of higher dust

col | editnter iefxf iofi emey camed di scharge neans 25 for allow ng the gas
i ntroduced into said storage space to be discharged into the clean room
" from the | oihess gonglentdionadametbods oft bemporaryustdragein the storage
spaceof the semiconductor wafe:s, however, cannot prevent '
Ehe contamination of_thé.wafers and other parté satis-
10 factorily. Namely, it is often experienced that the
wafer and other parts under the temporary storage are
contaminated by dusts and other contaminants, resulting
in a reduction of yield of the semiconductor devices.
To solve these problems, the invention provides
15 a storage case for temporarily storing materials, blanks
‘and parts such as semiconductor wafers or photo-masks
comprising: a case bddy'placed in a clean }éom and
defining a storage'spacé: an air filter having a dust
collection efficiency higher Ehan that of an air filter
20 ysed for keeping a predetermined degree of cleanliness
of the air in the whdle space of said clean room; means
for introducing a gas from the upper side of said case

body into saidstorage space through said air filter of

higher dust gollectiqn efficiency,'and discharge means
25 for allowing the gas introduce& into said storage space

to be discharged into the clean room . from the lower side

of said case body without circulation in the storége space
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-3 whier eby a hi gher degree of cl eanl’i ness of atnosphere is maintained in
sai d storage space than in the whole space in said clean room An

~ewbodi nent of the knvention will now be des- 5 cribed by way of exanple
wWth reference to the accom panying drawing, in which the sole figure

"schenatlc illustration of an essential part of a storage case enbodying t hé /

pregent invention. An experinental neasurement was conducted to 10
i nvé%¥tigate the conditions in which contaw@nants becone attached to silicon

f h f prod f h
meacur enent  SHORRS 4 HEABYE: PaSheRyoBCh %%%ghﬁ%% FLo Far i culary
in the fol | ow;ng fafih2% inREEIn Qaflbr§&of§ 8\%:! Eﬁ‘a ﬂ%rt%helﬁzﬁ]e o Con

-4- body of an operator cones into t romt
waf er, a seco&@aggsqnl@awhlguebhergaﬁrator morks at the upstream si de of
t he senlconductor device as viewed in the direction of flow of the
seni conduct or waf er AnSembaddmanthbEdthasénvenvhonhvihe nef dres gase- t aken
into and out -
5 cribed by way of example, with reference to the accom-
panying drawing, in which the sole figure is a schematic
illustration of an essential part of a storage case
embodying'the present invention, |
An experimehtal measurement was condubted to
10 investigate the conditions in which contaminants become
attached to silicon wafers in.the course of production
of semiconductor devices, The measurement showed that
the attaching of contaminants is heavy particularly in

the following three cases: a first case in which a part

15 of the
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of the cassette. It proved also that, when the sem - conductor wafer is >
positioned in parallel with the flow of the air, the ambunt of attaching or
depQsition of contam nants such as dust and other partlcles is as small 10
Af@bout 1/3 of that observed when the wafer is positioned perpendicularly

‘ hmé flow of air. It is also understood that the storage of the
.semconductor wafers in a case having a lid is not preferred because of Lhe
producilon of dust and other contanminants due to wear in the frictional 15
parts during repeated opening and4cT03|ng of the lid. It is clear that an
enhancenment of the cleanliness of air in the clean roomis effective in

di m ni shing the attaching of the dust and other contam nants to the wafers

QUri NOosdp 5f Ok berfhor comes intolthe®WAACHRALNOLOCLAARLPRCSS Of T Ne

air, req res the use of an air I'ter having a higher collection

eff'C'@ﬁl&yqu&en higiher, @ldrdrideld il whixh RBweyperatdracconpani ed by a
greater resistance and, hence, a larger pressure 25 drop across the air

filterwork®ratroting m&mﬂ&mgﬁsm semitboducabe thrvoaghaa filter
havi ng a hi gher collection efficiency, therefore, it is necessary to

i ncr eavkewénd imtthefdiatectigplof tflowiof tbecsepdsonducteor wakereduction of
~the flow rate caused by the pressure drop across the filter. In order to

ex?ren%lll@' arhied g3ge dngthighedhe wafers are taken into and out

of the cassette. It proved also that, when the semi-
conductor wafer is pqsxtloned in parallel with the flow of
the air, the ﬁhoﬁntiof attaching or deposition of
contaminants such as“duSt and other particles is as small.
10 as about.l/3 of'that70b$érved when the wafer is positioned
perpendicularly to the floﬁ of air. It is also understood
that the storagé of'the sehiconductor wafefs in a cése |
having a 1id is notzpreferred because of the productién of
dust and.othe: contaminants due to wear in the frictional
15 parts dufing repeated opening and ciosihg of the 1lid.
’ It is clear that an enhancement of the
cleanliness of air in the clean room is effective
in diminishing the attaching of the dust and other
contaminants to the wafers during the storing.
20 | The enhancement of cleanliness of the
air, however, requires.the use of an air filter
having a higher collection efficiency. The higher
collection efficiency, however, is accompanied by
a greater resistance and, hence, a larger pressure
25 drop across the air.filter. For maintaining the
necessary air flow fate through a filter having a

higher collection efficiency, therefore, it is



5 of the airr in the clean room therefore, it is necessary to enploy a

| arge nunber of air filters having high collection efficiency, resulting in
avrise of not only+the installation cost but also the running cost of the =
cl ean room 10 Al t hough in recent years remar kabl e progresg 3
has been made in the automation of.producticnkcﬁ sem conduct or intégraveﬁzg :
cirguits, the total time length of storage of°sSilicon wafers between L

succé€ssi ve steps CESS; | n. 0% of ime |engtt
required by the mﬁ%ﬁ%ggﬁgégsgs }éﬁ%?ég%aggé§¥£€§é°€H%%%7%éé§%% the waiting
or storage tine Istﬂ@f&oyhea_@&%%e&saé@ #hP! En P! ALHESE LdMCo £ FEN £ 11 POI N
of view, clearly, the 20 di m nishing of attaching of dust and ot her

contam nants to theate |¢o0fed Ll chaPrPdOire NBENS ddrdde CHOT LM @ér Yai ting
condition is quite an inportant factor for inproving the yield of the

sem conduct or i nt eIy adwderxi te Bttrenealy Bshantke the 25learsl bidestive to

store the silicon wafers and photo- masks w thin air of the highest
cl eanl i ness. |t5i soflthe ciisarin hehe tdlkeamsroan | thwrefowe kabt yisaved i f
only the air around the stored silicon waf ers and photo-nmasks is to be

mai ntai ned at t he TRYFRSATE | CARTIBLIS 2 LARIFHIRER F aie Ehkkers

| having high colleétion efficiency, resulting in
a rise of not only the installatiohlcost but aléo
the running cost of the clean room.

10 Although in recent years iemarkable
progress has been made in the automation of
production of semiconductor integrated circuits, the
total time length of storage of silicon wafers

between successive éteps of the process.

hEERRRTL - BT NP

15 is imore than 50% of the time length reguired

. by the whole process. 1In the case of the photo-masks,

b thé waiting or stofage time is more than 95% of

the whole process time.
From this point of view, clearly, the

20 diminishing of attaching of dust and other
éontaminants to the silicon wafers and photo-masks
in the stored or waiting conditidn is quite an
important facto: for improving the yield of the
semiconductorlinteqrated circuit. To this end, it

25 is effective to store the silicon wafers and photo-
masks within . air of the highest cleanliness.
It is also clear.that ﬁhe cost will be remarkably

saved if only the air around the stored silicon



in which whole air in the clean roomi's mai'ntai ned at the highest .
clegmliness. 5 This concept of the invention will be fully

iA8d fromthe follow ng description of the preferred enbqdi nents.

ng first to the sole figure showing a first enbodi ment of the

i n\éntfon, a storage case enbody- 10 ing the invention has a case body 1

whi may be forned froma netallie ér=a synthetic resinous material. In

t he descri bed enbodi nent, the case body 1 is made of stainless steel. The .k
upper si dwaférshandt phage-masksi isképt bepeadatariseids atonnect ed 15 t hrough a -
flange 6 to a duct 4 which is provided at its upper end with an air filter

2 havi ng thei Bhghestesipranlinessi casy compargdcwWithi £hei sa@enect abl e from

the case body, 1 so that, in the case_of accident such as propagation of

bacteri a bR WiFB-wbole, 8imi ifm FhehFhARe TOS®e Lfompintaineds easy to take

necessary_copnt er reasures.such.as washi ng by aqueous .sol ution of hydrogen

peroxide,aFogﬁﬁl#ﬁgs?s%hglFFﬂgfnﬁfﬁer the separation of the dust fromthe

case bgdy 1. 25 f e I rs . l. ,qf .t he case body 1 is
3 FP%FiE?F§Q§F g¥etng lgggh%géwaﬁﬁgi be

provided with a nul ‘Smal T "apertur permts an easy

per meat i OpyPyy abEa1 IPEECELER. tAS 2oRNBWEhg( BRECTIBWILnRNt €d On
the prefefred'émbOdimehts. |
Referrihg first to the sole'figure showing a
first embOdimgnt of.the'iQVention,'a storage case embody-
10 ing the infehtion has a case body 1 which may be
formed from a metallic or a synthetic resinous
material. In the described embodiment, the case
body 1 ié made_of.stainless steel. The upper Side
of the storage caée is kept opened and is connected
15 through a flange 6 to a duct 4 which is provided
at its upper end with an.air filter 2 having a high
collection efficiency. The duct 4 is disconnectable
from the case body 1 so that, in the case of
accident such as ptopagaﬁion of baﬁteria or micro-
20 organism'witﬁin the case body 1, it is easy to
take necessary cmmterueasures ‘such as washing by
aqueous solutioh of hydrbgen peroxide, formalin
or the like( after the separation 6f the dust from the
'case;body 1.
25 | The lowér'of bottom wall of the case body
1l is providéd.with a huitiplicity of small
apertures which permits an easy permeétion'by air.

Therefore, as a biower {(not shown) mounted on



-7- tHe air filter 2 is operated, the air 3' in the clean roomis induced
by the fan. After renoval of dust and other contam nants by the air filte
2y this air of an extrenely high cleanliness 5 is-introduced into the
body 1 through the duct 4 and is finally discharged to the outside of
case .body 1 through the apertures in the bott,omwall of the case body.
thélgpher hand, the silicon wafers 16 10 conveyed along a wafer path 7 ar
successi vely | aad i Q¢ A agse te el t,OpRe a vacuum
stopper 8. After ?ﬁg-ﬁégd?ggkg? ?hggbékgg%t%g§sgpgbaa?i§ .2& %ﬁ%ﬁeternined
nunber of siliconcwakfr soct 13 inagselt Byl khee £hh .onaklRerend of a support
rod 10 is rotated 900 as indicated by an arrow 15 so that the buffer
cassette 9 is turpaslot-a@noEhauser aght ophart contaminahes penkdle RAS tion.
Subsequently, a support base 12 carrying the support rod 10 20 is noved
towards the case Bdllyetr 2l,orpisai hirovfaaguecdtriéfiely high tleahlfihess
cassette 9 carried by the support franme 11 is al so noved and cones into the
case body 1 thbouyl -antopdnred intpothedchrseohodyi de thablugbf thige case body
1. The buffer 25 _cassette 9 and, hence, the wafers 16 in the cassette 9
are stored in thedugse4pdBg isufipplibcfigrbaggrd to the puksidecpLof the

process.  Needless, g 2%y L1gy°L! LE20uIR Eh3 38652028 L2 EheHbePom

wall of the case body. . -

On the other hand, the silicon wafers 16
10 conveyed along a wafer path 7 are successivély
loaded in a buffer cassette 9 after'beiné stbpped
by a vacuum stopper 8.
After the loading of the bﬁffer cassette
with a predetermined number of silicon wafers, a
15 cassette frame 1l on the end of a support rod 10
is rotated 90° as indicated by an arrow 15 so that
the' buffer cassette 9 is turned from the upright
position to_a'horizontal position. Subsequently,
a éupport base 12 carrying the’support rod 10
20 is moved towards the case body 1 along rails or:a
guide 13 so th&t tﬁe buffer cassette 9 carried by
.the support frame 11 is also moved and comes into
the case body 1 through én opening 14 formed in
one side wall of the case body 1. The buffer
25 cassette 9 and, hehce,_the wafers 16 ;n.the cassette
9 are stored in the case body 1 until they are
sent to the next step of the process. Needléss

~to say, the silicon wafers 16 can be taken out of



the case body by taking a reverse procedure. The buffer cassette 9 i.n the
case body 1 can be noved in quite a gentle and delicate fanner by a
megi@i smon the support rod 10 so that no dust 5 nor other .particles are
prs.!;ed when the buffer cassette 9 is noved and stopped. In the descri bed
endodf ment, the storage case was placed in a clean roomthe air in which
was cleaned to a degree of class 1808 +.e. to a 10 degree in which the _
nunber of particles of sizes greater than 0.5 [err] is |ess than 100 pi ecés*
'per cubi ceHodaddimsds/ by ' dak fnproxreBeHe ppeoeedieer] ) They neans of a HEPA
High Efficiency Particulate Air) filter which has a collection efficiency
of 99. 99%dfferiusasddtipar? i tn eshgreaserbodynl Oc8npbe Movedtype of filter is
the nost widely used for_clean-roonms. On the other hand, a filter using an
extremel \irf igitg asgenpke apd debicate(mRNAY BY|&er 2 of high collection

efficiency nounted on 20 the top of%éhe duct 4. ThIS filter could arrest
- 99. 995%nﬁeqnﬁﬂ}§%u?4(ﬁQ% SHPROGESTRR 10 15QnFhat BRsdESkfi rmed that, by

suppl yin the ir to the ase bod 1.through this fil at a rate of 300
subst it utiPnA* IQEF?&S °%F?e$ 9¥ﬁ% éﬁ% %995 case was

mai nt ai nt%%%%deégrese xﬁg %pélggggpgé class 1 (nunber of particles

great er elng
In the descrlbed embodiment, the storage

case was placed in a clean room the air in which
was cleaned to a degree of class 100, i.e. to a

10 degree in which the number of particles of sizes
greater than 0.5 um is less than 100 pieces per cubic
foot (pieces/ft®) (approx 3500'pieces/m’), by means of
a HEPA Hiéh Efficiency'Particulate Air) filter which
has a collection effitiency of 99.99% for dust

15 particles greater than 0.3 pm. This type of filter is
the nost widely.used for clean rooms.

' on the other hand, a filter using an
extreﬁely fine glass fiber was used as’ the air
filter 2 of high collection efficiency mounted on

20 the top of the dﬁck 4. This £ilter could arrest
99.995% of fine particles of sizes of 0.1 ym. It
was confirmed that, bf supplying the air to the
case body 1 through thls filter at a rate of 300
substltutlonal cycles per hour, the air in the storage

25 case was maintained at a degree'of cleanllness of class
1 (number of particles greater than 0.5 pm being less
than 1 per cubic foot - less than approx. 35 per m’)

which is much higher than~the degree of cleanliness of



o o

than 1 per.cubic foot - less than approx.” 35 per [err]) which is nuch

hi gher than-the degree of cleanliness of -9- air outside the stor«?iliﬁf
he ; 1'..

case. An experinment was conducted in which silicon wafers 16 of 3 in
(approx. 76 Am) in dianeter were placed in a vertical position as sh&wn in
the 5 figure within-the case body 1 in whicg Lhe air was conditioned as
stat ed above. After |leaving the wafers 16 in this state for 2 hours, the

nunder of parti cl 8sr06€es fde R Hockdd [dageer € neasured but no such
particle was found in any of the silicon 10 wafers. By way of conparison,

silicon wafers of 3 inches an dkpeeimentewasptonddcikadt Ao waithcaliipesation
at the outside of the storage case, i.e. within the atnosphere of the clean

room and 15 wer ewhterflsf D6 &f hDuirches\ (SppredieMe mmlSihcdeanesBPVWREreas a
mean val ue, 6 particles of size greater than-0.3 [err] on each silicon
wafer. . Fromthi splaced irn asvertiecalnhposihéont asaghownsanothehe invention
"is quite effective, in preventing attachi ng 20 _of dust and ot her '
contani nants Po t wtehin g%% G2 F¢ oAVt o8 WhhehaFRefaiF¥evas on the
top of the duct 4,804l PfoRtq" §9°%:€588a Mnb08.  "XERELOTS¥ NG LRS @
wafers 16 in this state for 2 hours, the number of
particles gréater than 0.3 um were measured but
no such parﬁicle was found in any of the silicon
lé wafers. -
| By way of éomparison, silicon wafers of
3 inches in diaﬁeter were placed in the vertic&l
position at the outside of the storage case, i.e.
within the atmosphere of the clean_room,'and
15 were held for 2 hours. A subsequent meésuremenﬁ
showed,.as a mean value, 6 particles of size |
grelter than 0.3 um oﬁ each silicon wafer. From
this fact, it is clear that the storage case of the
invention is quite effective in preventing attaching
20 of dust and other contaminants.to the surface of
the silicon wafers.
The air filter 2 on the top of the duct 4
of the storage case of the invention exhibited a
.pre_ssure drop 6f 24 mm Ag which is about 20% greatér
25- than that caused by the aforementioned HEPA filter.
used for cleaning the air for the clean foom as

a whole.

However, since the filter 2 is used



pressure drop of 24 mm Ag which is about 20% greater 25 than that caused by #
t he<arorementi oned HEPA filter used for cleaning the air *for the cl ean room
as ol.e. However, since the filter 2 is used - 10.- not for the whole *
ai the cl.ean roombut only for the small volune of air which is

cir ated through the storage case, the rise of the cost -incurred by the
increase in the pressure drop is extrgnmely small and is 5 materially

negligi ble. Although in the describeé enbodi ment air of high cleanliness Theeet
circulated through the storage case, the invention does not exclude the use

of an inert gas such as nitrogen gas in place 10 of the air to prevent

oxi dati onnot fbe thefahelefaiheisithe crlew! ercooméa] el oxay, in this

case al so, the.cleanliness of the atnosphere in the storage case is
_nalnta|neéhatSaﬁlbe®bﬁ%¢y°ﬁ|ghrl!hﬁﬂhtkﬁ;ﬁxﬁﬂﬂ#atﬁdenﬁnqmghof t he dust and
other partjcles. 1 The us stainless steel as the

material & etﬁE°Hﬁ€? Sa%et hEhe 559 ?QFrﬁﬂsﬁﬂiﬂﬂﬂrQﬁd b¥n&hehe duct and

. the case ng¥egg¥ Pg Qﬁgdugggs‘j he?‘g%h?%sdn%%ter:?g‘lal sI iﬁuc ﬁ?%ﬁl yVvi nyl

chlori de and acrylic resin, *&s quartz.

The usg o&aeefﬁaﬁiylae&ﬂéibféz

Although in the described embodimeﬁt air

of high cleanliness is ciréulated.through'the
storége case, the invention does not ekclude the
use of an inert gas such as nitrogen gas in place

10 of the air to pfevent oxidation of the surface of the
silicoh wafer. .Neédléss to say, in this case also,
the cleanliness of the aﬁmdsphere in the éto:age
case . is maintained at an extremely high level to
prevént attaching of the dust and other particles.

15 The use of stainless steel as the
material of the duct and the case body is not
essential, and the duct and the case body'may be
.produced from other méterials such as polyvinyl
chloride and acrylic resin, or other kind of material

20 such as quartz. The use of a metallic material,
however, is preferréd-because the use of a metallic
material is effective in preventzng electrostatlc
charge of the case body. |

Obviously, in some cases, the silicon :

25 wafers are sﬁored in the stbrage case fof.a period

longer than two hours, although in the experiment

the silicon wafers were held for two hours within
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however, is preferred because the usé of 'a netallic material is effect)
in preventing electrostatic charge of the case body. Cbviously, in so
cases, the silicon:25 wafers are stored in the storage case for a per
| onger than two hours, although in the experiment the silicon wafers
held for two hours wthin the storage case. If the supply of the clean
air< thto the storage case i s suspended, dust "particles and ot her

contdni nant wil | @ﬁea%ﬁggy gtggsgp the inner 5 surfaces of the case body
and the duct. It TS5, erefore, necessary to sufficiently clean the inner
surfaces of the case body a ggﬁﬁ N -To C t S g f the
waf ers. Therefore, when theﬂgt%ﬁgge caé% %? ?ﬁg ?ﬁ%gﬂt?gﬁ %géﬁsgﬁgin.lo t he
actual productionggdride® L8 CO8USEEPEnEET| CRSsti patbivl&ECaRQd that the
cleaned air is continuously supplied into the storage case w t hout
suspensi on even Vet htonedeigant ewhDl 15é oi€dumul &tedVen wheNihherSt or age
case is vacant. 15 Al t hough silicon wafers are nentioned
specifically ih téurfacegcrhgthescasethody oind hehendwct menIt hs, attachi ng
of the dust or other particles greater than 0.3 [err] was confirmed al so
when the storage therefsre haneReSAYDESt HrEficiently clean the '

inner surfaces of the case body and the duct in

advance to the storage of the wafers. Therefore,
‘when thé storage case of the invention is used in

10 the actual production of the semiconductor devices,
it is preferred that the cleaned air is continuously
supplied into the storage case without suspension
even when the wafers are not stored, i.e. even when
the storage case is vacant.

15 - | Although " silicon wafers are mentioned
specifically in the foregoing'description of the
embodiment, no attaching of the dust or other
particles greater than 0.3 um was confirmed also
when tﬁe storage case of the invention stored

20 photo-ﬁaéks in place of,the_silicon wafers.

As has been described, air of the highest
cleanliness is circulated not through the whole part of
the clean room but only through'the:small volume of the
storage case. Therefore, the rise in the installation

25 cost and running cost is extremely small and materially
negligible, despite the use of an air filter of a high

collection efficiency which causes a large pressure drop.



20 photo-nmasks in place of the silicon wafers. As has been described, airk
of—t he highest cleanliness is circulated not through the whole part of the
room but only through the small volune of the storage-case.
ofre, the rise in the installation 25 cost and running cost is
relly smal|l and materially negligible, despite the use of an air filter
hi gh collection efficiency whirch2causes a | arge pressure drop. - 12
- Furthernore, since the silicon wafers and the photo-nmasks are nmade to &
stay or stored within the storage case held at the highest cleanliness for
a long time which well exceeds a half o RSSEge whol e processing tinme until

e

t he seniconductor dEYFERSFRBOEEnpSERES, ACLR WaEeE® R% he silicon.
f h - Kk . h i.th.th nt i |
Lechn queth® RhOEPenaskE ArRaprde R STaRoRE FRoFRE PR 1o " o oM,
general , Lfe Dighgs dgﬂéétgefﬁ hﬂtﬁﬂéahiﬁﬁeQE £he ﬁgghgggduptor-|ntegrated_
Ccircuit reguites alnigher degree of ¢l eanl ness of the airr in the clean

room whighrid 15h8 BRRESHhLEhCHe2D BkEeblis! &1 nAaY B¢ 2 higher collection

efficiency. 15 However, w e present enmbodinent, it is possible to cope

with tbe gesapRolerpibeebsghgr tilmer aatel thkegealicondaktoe seni conduct or
circuits, because . _ _
device is completed, the contamination of the silicon

_ wafers and photo—masks are much reduced as compared
with the conventional technique to ensure a remarkable
improvement in the yield..

10 In general,'the higher density of
integration of the semiconductor integrated circuit
requires a higher degree of cleanliness of the air
in the clean room, which in turn neceséitateg an
air filter having a higher collection efficiency.

15 However, with the éresenﬁ'émbodiment, it is possible
to cope with the demand for the higher degreé.of |
integratidn of the semiconductor circuits, because
the specifically high cleanliness of air is
required only for the storage case which has a

20 volume much smaller than the volume of the whole
clean room. |

In addition, since the interior of the-
storage case in which the silicon waférs'and photo-
masks are stored is shielded from the exterior of

25 the same, the siliéon'w&fers and'phéto-masks ére
effectively protected from'contaminétion by the .

workers or operators in the clean room. In



@he specifically high cleanliness of air is required only for the storage
case which has a 20 volune nuch smaller than the vol une of the whole clear
room I n addition,- 'since the interior of the storage case in which the
silicon wafers and photo- masks are stored is shielded fromthe exterifs
25 the same, the silicon wafers and photo-nasks are effectively protegte

from contam nation by the workers or operatdfd in the clean room In e

13~ consequence, the linitation of .the nunber of the workers or operators,

as wel | as the reSPRFEENBACE; ERE MbBiRRRLOB OfhEhGoRRBREr oPEopBRat Ors, is
made | ess severe to g\great advanga?e fron1t?§ Eragéical g . goint of view
-14- CLAIMB: 1. WOTRPERoPHGRPRERECTSr PEnfiGrar PPy “8PoF PG e al s,
bl anks and par (s gich, aSnSeahERRCUE! Phe "RLEKS- 0 oRNBLA: HBSKS  COUPRAGENT: 2
case body placed Th a clean room and defining a storage spacé; "an arr

filter having a digtgCobl-&6di €8 &f EiehensdvRhohge Eban that ?eéceﬁzc'ahr

filter 5 used for_ eepl ng a_prede%ernlned degrge of cleanliness of the air
n 5 point of view.




the whol e space of said clean room means for introducing a gas fromthe.,

upper _sjde of said case body into said storage space_x—hx-wgh—-sa-r—d—m—r

filta hi gher dust collection efficiency and d|
he gas introduced into said storage spac " mtj 10
| ean roomfromthe | ower side of said ca

al |
I nt’
cul a\iop/in the storage space whereby a hi gher degree of cI eanl | ness of ,‘__
atmosphere is maintained in saidggorage space than in the whole space i N
said clean room 2. - A storage case according to clainl further
conprCBAINg: a duct 15 detachably attached to the upper side of said case
body, said duct carrying at its upper part said air filter of higher dust
col | etti on &fstioragencgse or tempararidy Sforivwseateriaksdi blpnks and her one of
clains 1 and 2, further conprising nmeans-for automatically bringing said
mat er PATES, SUGH BF SERECANGHCHRE: PREX§COF §§°%‘€H?%?§nﬂﬂﬂﬁré§1%f€r%a38r phot omasks
into f.said, stora A storage case rding to any -
one o?“gq 8??&9%1“2 ahtFas T e?%‘?%eglﬂlgg(ﬁ SEREANG® nsannﬁér}cgﬁ Wality of
smal | tur f I f st orage case
%G & Tdast é&lgg&#bﬁ' é&?eﬁ%&% thbh¢h&01or Zr? e@ 9

according“to any on clains avi ng nmeans holl _
Senl CORHIehP kel & ﬁ@d%@né@%&éréenoﬁ@lgarﬁtlﬁééél%fsﬂiécslﬁ'lﬁposed - 15
- such that their 'major surfaces are positioned in parallel with the
di r ecthdwhole Epaw of ddia ¢lranifdompdieans fopt Intradutiagcx age fxemce t hrough
sai d _

the upper side of said case body into said storage space through said

air filter of higher dust collection efficiency and discharge means for
allowing the gas introduced into said storage space to be discharged

10 into the clean room from the lower side of said case body without cir-
culation in the storage space whereby a higher degree of cleanliness
of atmosphere is maintained in said storage space than in the whole
space in said clean room.

2. A storage case according to claim 1 further comprising a duct’

15 detachably attached to the upper side of said case body, said duct
carrying at its upper part said air filter of higher dust collection
efficiency.

3. A storage case according to either one of claims 1 and 2,
further comprising means for automatically bringing said materials,

20 blanks and parts such -as semiconductdr wafers or photomasks into and
out of said storage space.

4. A storage case according to any oné of claims 1,2 and 3, wherein
said discharge means has a plurality of small apertures formed in thé
bottom wall thereof. ]

25 5. A storage case according to any one of claims 1 to 4, having

¢

means for holding semiconductor wafers or photo-masks in said storage

space di_spbsed



» +

ﬁltef of ,hi gher dust collection efficiency. 5 6.

3 A st or
Substantially as described herein with reference to tc”ﬂ'“ﬂ ﬁ“ﬂgic ;
drawi ngs. 7. A ‘nmet hod of manufacturing semn conductHRdeY v g

storage case according to any one of the preceding clains, in which
sem conductor wafers-are subjected to 10 varjgus processes wthin said
cl ean room and wherein between said processes the wafers are stored in

sahd- storage caseghehhiRat2kfletkend j620Buraces a?é”BEQQ@iQBe@&Hf acturing
seni conduct or devices, using a storage case according to any one of clains

15 1 to 6, in whi parphoke- Watks taeedizedtionpPbECEIowsofi ¢aadyaikor wafers
within said clean room and wherein the photo-masks are stored in said

storage case wi t hintseddceticintoosaidhetomratei spase. tArough Aaddt hod
according to claim7 or claim8 wherein 20 said neans for introducing gas
into said storageféptes ofir bighersadussi colilecsdionrs effifghdengyst col | ection
efficiency is _kept operational even when there are no wafers or photo-nmasks

within the stérag@-space® 3BPrage ,£3%8 PG R AR ds§cTdhrSoRBteLinr

devi ces 25 accordi ng to claim?7 or c}I‘ai m 8, and .subsé ant.ially as descri bed
her ei n. with reference to the accompanying drawings.

7. A method of manufacturing semiconductor devices,
using a storage case according_to any one of the preceding
claims, in which semiconductor wafers are subjected to
10 various processes within said clean room, and whergin
between said processes the wafers are stored in said
storage case within said clean room.
8. A method of manufacturing semiconductor devices,
using a storage case according to any one of claims
15 1 to 6, in which photo-masks are used to procéss
semicdnductor wafers within said clean room, and wherein
thé photo-masks are stored in said storage case within
said clean room when not in use.
9. A method according to claim 7 or claim 8 wherein
20 sgi@ means fo:'introducing gas into said storage space
through said air filter of higher dust collection
‘efficiency is kept operational even when there.are no
wafers or photo-masks within the storage space.
10. A method of manufacturing semiconductor devices
25 according to claim 7 or claim 8, and substantially as

described herein.




