Speci ficati on: SEM CONDUCTOR WAFER CONTAI NER, CONTAI NI NG STRUCTURE AND
METHOD FOR PUTTI NG WAFERS | N ANDY OR OQUT OF THE CONTAI NER  TECHNI CAL FI ELD
This invention relates to a disk-1ike sem conductor wafer container, a
containing structure and a nmethod for putting sem conductor wafers in
and/or out of the container, and nore particularly relates to a

sem conduct or wafer container, a containing structure and a nethod for
putting wakgesikRcapgbar out of the container to prevent inpact breakage
of the sentconductor wafers during transportation and static electricity
caused by friction thereof. BACKGROUND OF THE | NVENTI ON In
general, sem conductor wafers (hereinafter sinmpl referred to as wafers)

are prepar EBMBEFONRUCTRE WAFER; TS r (ONAAT STRUS TUREY A ks of ,
for exanpl geraBBUkoRBUTTING WAFERS IN AND/OR OUT OF THE CONTAINER

TECHNICAL FIELD

This invention relates to a disk-1like semiconductor wafer
container, a containing structure and a method for putting
semiconductor wafers in and/.or out of the container, and more
particularly relates to a semiconductor wafer containér, a
containing structure and a method for putting wafers in and/or
out of the container to prevent impact breakage of the
gsemiconductor wafers during transportation and static

electricity caused by friction thereof.

BACKGROUND OF THE INVENTION

In general, semiconductor wafers (hereinafter simply
referred to as wafers) are prepared by cutting a silicon
monocrystal ingot into thin disks of, for example, about two
to eight inches in diameter. The wafers are allowed to apply
many circuits such as LSI ‘and cut into chips, which are then
packaged to form a semiconductor device.

Each process for cutting such an ingot into wafers,
forming circuits on the wafer surface and cutting the wafers
into chips to package is often conducted independently at
different sites. Generally, a container is used to transfer the
wafers from one site of a specific step to the other site.
Further, the wafers should be carefully put in the container
because electrostatic damage or effect to the wafer surface where

circuits are formed would decrease the yield.
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containing structure.

In the case of the above mentioned first containing
structure where many grooves are formed in the inner wall surface ’
however, mechanical vibration during transportation or
accidental drop impact is transmitted to the wafers through the
container, thereby the wafers being physiéally or mechanically
damaged. While, in the case of the second containing structure
where each wafer is stacked through polyethylene films, the

wafers and the films tend to move slightly each other due to

mechanical vibration during transportation. Static electricity

is generated by such a slight movement and charged on the

polyethylene films and the wafers, which would damage circuits

“on the wafers when the electricity is discharged.

Further, when the wafers are put in and out of the
container by hand, the wafers would be damaged due to, for example,
malfunction. Accordingly, it is preferable to use an automatic
control mechanism to put the wafer in and out, but an introduction
thereof to conventional containers makes the system more

complicated.

OBJECT OF THE iNVENTION-

It is an object of the present invention to provide an
automatically controllable or a robot-oriented container
exclusively used for contalnlng wafers.

Another object of the present invention is to provide a

wafer containing structure in which the above mentioned
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In the case of the above nentioned first containing structure where nmany
grooves are fornmed in the inner wall surface, however, nechanical
vicbration duri.ng transportation or accidental drop inpact is transmtted to
the. wafers through the container, thereby the wafers being physically or
mechani cal |y damaged. Wiile, in the case of the second containing structure
where each wafer is stacked through polyethylene filnms, the wafers and the
films tendoba anye ophnIRkop1 eAEN a2Eh o196 s AP ERANERlent Y HHyi i ng
transportation. Static electricity is generateg by such a slight “novenent
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REPLACEMENT SHEETA &ti11 further object of the present invention is to
provide a method for putting wafers in and/or out _of an
automatically controllable container for exclusgively

containing wafers.

SUMMARY OF THE INVENTION

A wafer container of the present invention
characteristically comprises a container main body having a
cylindrical portion in which a plurality of wafers are stacked
through spacer sheets and a 1id body to be put on the container
body. The cylindrical portionmay have at least aslit toreceive
a pickup arm for easily putting the wafers in and/or out of the
container. Further, the container main body has the cylindrical
portion standing on an ichnographically square base portion,
and the '1lid body is ichnographically square form which is
practically similar to ichnographical form of the base portion
of the container main body, the 1id body and the container main
body being fitted by relatively turning each other to
ichnographically conform both bodies.

In order to immediately flow out static electricity
genefated in the container or to shut out an effect of external

electric field against inside of the container, surface

resistively thereof is preferably 106 Q/[] or less. Typically,
-
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conventional problens are.solved so as to prevent a physical and
el:ectri cal damage of wafers caused by inpact during transportation.

Anot her obj ect of the present invention is to provide a wafer containing
structure which can avoid an i nconvenient situation where wafers and
spacer sheets are united when they are put out of a container because of
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invention is to provide r putti‘'ng wafers 1 n and/or out of an
aut omat i cakbydueaitedt ibbde-addedtendaect iveqglasteke nasevéhl oxrampiciiymety
waf ers. SUMVARY OF THE | NVENTI ON A wafer _ contai ner of  the
present  PAleNtrtEratesarerndtsEiVe aPilgskdapmateriakont Ehfecanrdustysts

having a exhyadri 63k RRIdd PR Dbl Gl Phibak! ' Hn el 8L818he Shaed
| fiber, metal powder, metal fiber, powdery metal oxide,
metal-coated inorganic fine powder, organic fine powder and
organic fiber.

The present invention provides a wafer containing
structure in which a plurality of wafers are stacked and
contained through spacer sheets in the container main body.
There may be put end-cushioning materials on a top-end and under
a bottom-end portions of the wafers stacked and contained in
the container to protéct the wafers from impact. The container
main body of the wafer container of the present invention is
preferably used as a main body of the wafer containing structure.

The spacer sheets are generally made of paper, synthetic
paper, synthetic resin films, synthetic resin foam sheets and
the like. These spacer sheets may either be electrically

conductive or non-conductive. When the spacer sheets are
conductive, surface electrical resistance is preferably 106

Q/[] or less. There may be used polyolefin synthetic paper
which contains dispersed conductive fiber such as conductive
plastic-conjugated fiber of polypyrrole, polyaniline, carbon
fiber and metal-coated fiber; . or films or foam sheets of
polyethylene, polypropylene, polyethylene phthalate added with
conductive fillers, as mentioned abéve, or antistatic agents.

Although the spacer sheets may either be mono- or
multi-layer structure of the above mentioned material such as
syhthetic paper, the mono-layer structure is preferable from

a standpoint of handling and other properties.



t hrough spacer sheets and a |lid body to be put on the container body.
Thecyl i ndri cal porti onmayhaveat| eastaslittoreceive a pickup armfor easily
putting the wafers in and/or out of the container. Further, the container
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fitted by relatively turning each ot her I Chnogr aphi cal'l y conform both
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generated i.n the_container or _to shut out an effect of external electric
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gr eferably 10[er r'i'hé eéﬁzllééfréllxeg{:sl ﬁééfergﬁﬂglcﬂlakr%’ air permeability of

1,800 sec/100 cc or less according to Japanese Industrial

Standard (JIS) P8117, smoothness of 10 sec or less according

to JIS P 8119 and dust repellency of 200 particles (>0.5 A m)/100
mm X 100mm or less according to the Japan CIC Company Standard.
In the container of the presenﬁ invention, the container
may be vacuum-packed as a whole for a purpose of dustproof when
the wafers are contained in accordance with the containing
structure. Ingeneral, as the surface of the wafers is extremely
smooth, the spacer sheets and the wafers would adhere tightly
and come into contact with each other under a practically airless
condition. = '

Because of this, thus adhered wafers and spacer sheets {
are not easily separated when they are put out of the container |
in order and it is troublesome to strip off the wafers by hand
from the spacer sheets one by one. Particularly, in the case
of an automatic control system as will be described bellow, a
situation.where the Qafers and the spacer sheets adhere tightly
would result in problems when they are put in and out.

According to the structure of the present invention, it
is possible to essentially avoid the above mentioned situation
g0 as to solve conventional problems. Even if the wafers and
the spacer sheets adhere each other, such a trouble can be easily
removed by the structure of the present invention.

Each of the spacer sheets may be fbrmed to provide a
plurality of concave portions and/or con\‘rex portions on at least

one surface, or to provide cut-lines extending from a periphery



the container may be fornmed by nonolithically nolding a conductive
filler-added conductive plastic naterial or a polyner alloy-treated
conductive plastic material. The conductive _

fil.l ert obeaddedi ncl udescar bonbl ack, graphitecarbon, carbon fiber, netal
powder, netal fiber, powdery netal oxide, netal-coated inorganic fine
powder, organic fine powder and organic fiber. - The present invention
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cushioning material may be electrically conductive, surface

resistivity thereof being preferably 1011 Q/[] or less. When
the end-cushioning material is not conductive, it is preferable
to arrange conductive spacer sheets between the uppermost wafer
and the bottom one.

According to the containing structure of the present
invention, each end-cushioning material is put on the top end
portion and under the bottom end portion of the spacer sheets
and the wafers stacked one after the other to contain them in
the container.

It is preferable to use a cushioning material having

10 $-compressive stress of about 0.01 to 0.6 kg/cm2. For example,

polyurethane foam of about 0.01 to 0.03, polyethylene foam of

about 0.2 to 0.4, and polystyrene foam of about 0.2 to 0.4 kg/cm?
are preferably used.

In the above mentioned wafer container structure of the

present invention, the wafers and the spacer sheets are stacked

- one after the other and contained in the container with the

end-cushioning material put on the top and under the bottom ends.

Accordingly, vibratory impact to the wafer container during

transportation can be absorbed by the end-cushioning material,

thereby protecting the wafers from such impact.



fiber and netal -coated fiber; or filns or foam sheets of polyethylene,
polypropyl ene, polyethyl ene phthal ate added with conductive fillers, as
menti oned above, or antistatic agents. Al t hough the spacer sheets
may either be mono- or nulti-layer structure of the above nentioned
material such as synthetic paper, the nono-|ayer structure is preferable
froma standpoi nt of handling and ot her properties.
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happens to generate, such electricity does not.remain in the
container. As a result, any circuit formed on the wafer never
be inconveniently damaged by the static electricity.

Further, each wafer can be stably contained in the
container without any mutual displacement thereof because the
spacer sheets and the wafers are stacked one after the other
and retained from both of the upper and the bottom directions
in the container. Thus, contact breakage of the wafers to the
inner surface of the container or static electricity caused by
frictién of mutual wafer can be controlled.

According to the present invention, there is provided a
method for putting the wafers in and/or out of the container
in which the wafers and the spacer sheets are put in and/or out
of a cylindrical portion of a container main body (for example,
the container main body used in the wafer container of the present
invention), the cylindrical portion having at least one slit
thereon, by means of one or two pickup arms. The present method
is adaptable to an automatic controlling mechanism.

When one pickup arm is used, the arm enters into at least
one slit and put each wafer and spacer sheet in the cylinder
portion or put out therefrom.

When two pickup arms are used, one of the two arms enters
into the slit, While the other one enters into the same or another
slit. Each wafer and spacer sheet is put in or put out of the
cylinder portion by means of these two pickup arms.

According to the present method for putting the wafers



In the container of the present invention, the container may be

vacuum packed as a whole for a purpose of dustproof when the wafers are
contained in accordance with the containing structure. In general, as the
surface of the wafers is extrenely snooth, the spacer sheets and the wafers
woul d adhere tightly and conme into contact with each other under a
practically airless condition. Because of this, thus adhered wafers
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froma per inﬂ%'é%s thereof decrease gradually when they are put out, control

of the pickup arm is quite easy in an automatic control mechanism.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a partially cutaway perspective view of an
example of a wafer container of the present invention;

- Fig. 2 is a semi-vertical side view of a wafer container
of Fig. 1;

Fig. 3 is a perspective view of an example of a containing
struct1|1re of the present invention;

Fig. 4 is a schematic sectional side view of a container
shown in Fig. 3 with
wafers put therein;

Fig. 5 is a partially enlarged sectional view of a
containing structure of the present invention with wafers
contained therein; -

Fig. 6 (A) is a schematic view of an embossed spacer sheet,
which structure does not cause any adhesion with wafers, or
breaks off such an adhesion if occurred;

Fig. 6(B) is a schematic view of a spacer sheet with a
plurality of cut lines extending from outside to inside thereof,
which structure does not cause any adhesion with wafers, or

breaks off such an adhesion.if occurred;



to inside thereof. The concave and/or convex portions may typically be
formed by an enbossing process. The cut-lines may typically be fornmed by a
cutter or a clicker of certain w dth. There may be used soft
pol.yur et hane foam polyethylene foam polypropyl ene foam polystyrene foam
and the like as the end-cushioning material. C osed-cell foamis
preferable to shut out the dust from outside, while soft polyurethane is

desirable froma giangpos rai s8he Rt Nk YU PHHSUIORAL /i 8% ofl BEc&HSIE P RAG em
material may be electrically conductive, 'surface resistivity thereof belng

pref er abl yteObich pherpkpeenp methedsfomhpnttung enadf-eques Hino mirdly cxatoarti al
I S not conductlve preferable to arrange conductive spacer sheets
bet ween t h8L uEH@rﬁﬁ§Fa%&P€rca&nHetH€ BeATERC6ne. According to the
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Is put on the to portion an end portiono

spacer she%&e@@@bi@qm&amr& cﬁirﬁ.%k&félﬂb? néigs dha @ahﬁeimsmémlshdvﬁﬁm in
t he cont ai ner. It is preferable to use a cushioning material having

10 % conpr évsFig-sfress of about 0.01 to 0.6kg/cnierr]. For exanple,
pol yurethane f oan%,i); %bfsu Eal soclg)e%nétolcovggw dho “)/ler}ghgl Q__thOiaorH wflere wafers
are being just put in a container by means of a carrier system
shown in Fig. 7; and
Fig. 10 is a schematic view showing a situation after
wafers have been put in a contlainer by means of a carrier system.

shown in Fig. 7.

PREFERRED EMBODIMENTS
| The present invention will be descrlbed in accordance of
the drawing.

Fig. 1 is a partially cutaway perspective view of an
example of a wafer container and Fig. 2 is a semi-vertical side
view thereof. In Figs. 1 and_z, a wafer container 1 comprises
a bottomed cylindrical container main body 2 for containing
plurality of stacked disk-like wafers and a 1lid body 3 to be
put on the container main body 2.

In the container main body 2, a cylindrical portion 2b
is formed on a square base portion 2a to contain plurality of
stacked wafers. An inner diameter of the cylindrical portion
is nearly several mm larger than that of the wafers to be
contained. The cylindrical portion 2b has slits 2cl to 2c4
extending from the top to the bottom at circumferentially
quadrisected positions on the base portion. Width of these

slits 2cl to 2c4 is wide enough to pass a pickup arm of a carrier



about 0.2 to 0.4, and polystyrene foam of about 0.2 to 0.4 kg/cnferr] are
preferably used. In the above nentioned wafer container structure
of- the present invention, the wafers and the spacer sheets are stacked

one after the other and contained in the container with the end-cushioning
material put on the top and under the bottom ends. Accordingly, vibratory
i npact to the wafer container during  transportation can be absorbed by the

end- cushi OBbBatneh@£éehroﬁ§ﬁrs@wﬂptb%chb%ﬁ%a/v%easpﬁf@m§Lﬁb
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formed on never
base portion depending on a system to be used.

Four slant protrusions 2d are formed as stoppers at nearly
equal spaces on the top of the outer surface of the cylindrical
portion 2b, which are aligned at a inclined position with slant
slots 3e formed inside of a circular channel 3d.of the 1id body
3. The contain_er main body 2 or the 1id body 3 is slightly turn
round to fix both bodies. The base portion 2a of the container
main body 2 has a concavo-convex upper surface (or an inner
surface facing inside of the container) comprising a plurality
of reinforcing concentric ribs of same height as shown in Fig.
2, where the wafers being put on horizontally.

On the other hand, the 1lid body 3 has an external shape
of square pole as a whole and comprises a cylindrical portion
3a and a square pole portion 3b circumscribed to the portion
3a. The cylindrical portion 3a covers the cylindrical portion
2b of the container main body 2, while leaving a part of the
base portion 2a of the main body 2 uncovered by a bottom portion
of the cylindrical portion 3a. The cylindrical portion 3a ﬁ)lays
arole as a guide means when the 1id body is attached to or detached
from the container main body 2.

On an inner top surface of the 1lid body 3, the circular
channel 3d is formed to receive an upper end of the cylindrical
portion 2b of the container main body 2, while a plurality of
concentric ribs and convex portions (hereinafter simply referred
to as ribs 3c¢) are formed as downward extrusions corresponding

to a containing space 2e of the container main body 2. These

10



be inconveniently damaged by the static electricity. Further, each
waf'er can be stably contained in the container wthout any nutual

disspl acenent thereof because the spacer sheets and the wafers are stacked
one. after the other and retained fromboth of the upper and the bottom .
directions in the container. Thus, contact breakage of the wafers to the

i nner surface of the container or static electricity caused by friction of

mut ual wvaf ef peadl BeCONEbALLe? with an ASSEF HAE il SR HY §§§ekea%ef3fson
there is provi ded a nethod for putting e wafers in and/or out of the

cont ai ner in atdiduathiconwhere thd itk bogycaris kéttachedetputhe randioreout
of a cylindrical portion of a container nain body (for exanple, the
contai ner Raip bedy aswdithe rrelhﬁaﬁeareoﬁitagh*éF-Yoa WéC%ﬁierTé‘H‘P an WRRAY on) ,
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into at | east one slit and put each wafer and spacer sheet in the cylinder

portion or Spmpla'ubetmeeseéecbnﬂownward bWEhetmepr chunfararefatbeubid baghe of
the two arngs enters 3 H}\ it, Wile her one_en ers nto e
same or andrh@Pd REFPrIEZ vaa"fé'rs Dok §‘ES€§?a§ﬁ & epgephiain ‘Br %lﬁ of
the cylindspopae! LA BuvaRRES ifkd RERE dobR ALY HdBe 2e. Acor d ng to
t he present mat% ? putting l?lhe waf e WE&{
7 - The 1id body 3 is detachable fitted to the container main
body 2 by aligning the slant protrusions 2d with the slant slots
3e formed inside of the circular channel 3d. In more concrete
terms, the 1id body 3 is capped on the cylindrical portion 2b

at a inclined position to the container main body 2 and advanced

into the body 2 within an angle of the slant slots by turning

'round the lid body 3 at a predetermined angle (15° to 45° ),
thereby both bodies being gradually fixed each other. The under

- surface of the container main body 2 is indented inside to receive
the upper portion of the lid body 3, which allows the wafer
container 1 to stack a number of wafers therein in the vertical
direction.

A conductive polypropylene resin having volume
resistivity of 200 Q cm, and surface resgistivity of 106 Q/

[] was used in the above embodiﬁent.

An embodiment in which a plurality of wafers are contained
in the wafer container 1 will be described in the following.
Fig. 3 is a perspective view of the container main body 2
containing wafers therein. Fig. 4 is a vertical sectional view
of the container main body 2 containing wafers. Fig. 5 is a
partially enlarged sectional view of Fig. 2 showing wafers

contained in the wafer container 1.
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in and/or out of the container, the container provided with the silted
cylinder is used, which makes a head portion of the pickup armto enter
into i nner portion of the cylinder when the wafers are put in and/or out
of .the cylinder of a container main body (for exanple, the container main
body used in the wafer container of the present invention). Accordingly,
I f nunbers of the wafers increase gradually when they are put in, or if

nunbers thereof deenepse gigdvakl Va MieR-ihey, sEayPedroul aréoéEééﬂ:ed @fnd he
pi ckup armis quite easy in"an automatic control mechani sm
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view of an_ exanple of a wafer container of the present invention;
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Fig. 3is ?)pgrss ﬁgt b%%w% %weg hagla%égrral.e of a containing structure of

the present’inve
Although a size of wafers generally varies, for example,

a diameter ranging from 2 to 8 inches (about 50 mm to 200 mm)
and thickness of 350, 500 and 750 X m depending on a purpose to

be used, wafers of 350 K min thickness and 8 inches in diameter
was used in the present embodiment. The wafer container used
in the present embodiment is designed to meet the above mentioned
size and contain 25 wafers.

Spacer sheets 5 function to prevent direct contact and
friction of mutual wafers 4 when they are stacked and to control
generation of static electricity between the wafers 4. Thus,

the spacer sheets 5 are preferably made of a soft material having

surface resistivity of 106 Q/[] or less. The spacer sheets 5
used in the present embodiment were made of polyolefin synthetic

paper having bending resistance of 80 mm or less and formed into

a size of 230 U m in thickness and 300 mm in diameter.
Dust repellency of the spacer sheets 5 should be 1low enough
to keep the wafers clean. The dust repellency (Japan ICI Company

Standard) of the spacer sheets 5 used herein was 200 particles

(>0.5 #m) / 100 mm X 100 mm or less.

On the other hand, end-cushioning materials 6A and 6B are
put to the uppermost portion and the bottom portion in the
containing space 2e of the container main body 2. The wafers
4 and the spacer sheets 5are stacked one after the other, while
the end-cushioning materials 6A and 6B are put to both‘ end

portions of thus stacked contents to keep them between the
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Fig. 4 is a schematic sectional side view of a container shown in Fig. 3
with wafers put therein; Fig. 5i1s a partially enlarged sectional
vieew of a containing structure of the present invention with wafers
cont ai ned therein; Fig. 6 (A) is a schematic view of an enbossed
spacer sheet, which structure does not cause any adhesion with wafers, or
breaks off such an adhesion if occurred, Fig. 6(B) is a schematic

view of 2 RBRESYa3BCCl oA G dHIUALLAY RlsHilnilig RarE¥ 18NS B8 didBs,

outside to 1 nside ther structure does not cause any adhesion
wi th waf er gheostabkedka fafrs aushe alvtadhieeicaly in @nvacdwith the bottom
8 Fig. 7 is a schematic perspective view of a carrier
system base 2 of the container main body 2 and the ceiling ribs 3c of
the 1lid body 3. The end-cushioning materials 6A and 6B are
moderately impact absorbable and can absorb impact when the wafer
container 1 is impacted, no impact being transmitted to the
wafers.
The end-cushioning materials 6A and 6B used in the present
embodiment was prepared from a soft polyurethane foam sheet of

200 in diameter and 15 mm in thickness, properties thereof being

surface resistivity of 8 x 1011 Q/[] or less, charge voltage

decay time (50 %) of 1.4 sec or less, density (JIS K6401) of

27 kg/m3, hardness (JIS K6401) of 6.5 kgf and impact resilience
(JIS K6402) of 40 %. The impact resilience of a soft polyurethane
foam sheet as the end-cushioning material is prefe:fably about
20 to 60 %.

. As has been described, 25 wafers 4 are stacked through
the spacer sheets 5 contained in the containing space 2e of the
container main body 2 in a situation where the end-cushioning
materials 6A and 6B é.re put to the upper and bottom end portions
of the contents as shown in Fig. 4.

In the above mentioned situation, the 1lid body 3 is put
énd fixed on the container main body 2 (not shown), thereby the
wafers 4 being contained in the container 1 and ready for
transporting and storing. When the wafers 4 and the spacer
sheets 5 are stacked with the end-cushioning materials 6A and
6B followed by fixing the 1lid body 3 thereon, the ribs 3¢ formed
on the ceiling surface of the lid body 3 impress the end-
cushioning material 6A.

In more concrete terms, when the 1lid body 3 is put on the
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to which the present nethod for putting wafers in and/or out

of the
contai ner can be introduced; Fig. 8 is a schematic view showing a
situation before wafers are put in a container by means of a carrier
system shown in Fig. 7; Fig. 9 is a schematic view showi ng a
situation where wafers are being just put in a container by neans of a
carrier system shown in Fig. 7; and Fig. 10 is a schematic view
show ng a shtalihed RLAIpSRYSHSab A SRCPIEAIpdd & RNt d FH kY JPas Of 2
carrier systemshown in Fig. 7. PREFERRED The present

i nvention Wil ¢comieacke sditilbele isndreamtdaitimephatbeidiash ag. this podiitgon, is a
partially cutaway_ perspective view of an_exanple of _a wafer container and

Fig. 2is a’hééﬁh Ther tliichbadie 14 chrmedebP. SePHrElYs engasﬁd the £lggrter

cont ai ner

cont ai ni ngprﬁ’l

Ilndrlcal for

BaRaiEty af SF it aoialite ity BRRYIHRER 6 WhRY Ad.

put on the3gont g neie MBI LBRAYY3 Zadvances lih the a9pbathsh Bﬁlﬁh@%é.ékedi
cylindrical portion 2b is formed on a square base portion 2a to contain

plurality dayetrackedewafirs. 3An graduadilgneimpresst Hehe ylandhduwsiligrdmtg on
I's nearly several .nmm | arggr (fm t hat . of the(_ﬂ\/vg&(;;\l;1 to be

materials 6A a ownward (see, arrow shown in Fig.

5). When the 1id body 3 is completely fixed on the container

‘main body 2, each of the upper and the bottom end-cushioning

materials 6A and 6B lose about 10 % of thickness, thereby
resulting in stress. The stress functions to hold the stacked
wafers 4 so that the wafers 4, the spacer sheets 5 and the
end-cushioning materials 6A and 6B are kept stably in the wafer
container 1. .

As the end-cushioning material 6A is slidably in confact
with the ribs 3c by turning operation of the 1lid body 3, it is
preferable for the end-cushioning material 6A to make a surface
S thereof smooth so as not to turn around itself.

There may be used a spacer sheet structure which does not
cause .adhesion with the wafers 4 essentially or which breaks
of such an adhesion easily if occurred, as shown in Figs. 6 (3)
and (B).

Fig. 6 (A) shows a spacer sheet of the above.mentioned type |
having embosses 51 on the surface. The embosses 51 may be formed
not only on the above mentioned spacer sheet but on a non-
conductive spacer sheet. Further, if a structure thereof does
not cause adhesion with the wafers 4 essentially or breaks of

such an adhesion easily if occurred, there may be applied any

.pattern of the embosses 51 on the spacer sheet, such as a

scattering pattern as shown in Fig. 6 (A), radiating one extending

14



contai.ned. The cylindrical portion 2b has slits 2cl to 2c4 extending from
thé top to the bottomat circunferentially quadrisected positions on the
base portion. Wdth of these slits 2cl to 2c4 is wi de enough to pass a

pi ckup armof a carrier 9 r obot
t heret hrough as will be described in a putting in and/or. out system Each
slits is preferably positioned in the center of each side of the base

portion torsBAr il a ctlfteke 8F {1k PhhkUR 85 Morabiie) | brMByt Al 58s b&r
posi tioned on diagonal |ines of the base portion depending on a systemto

be used. latticeFdikesbaat. protrusions 2d are fornmed as stoppers at nearly
equal spaces on the top of the outer surface of the cylindrical _portion

2b, which are al ijpRarentathieknage pbsphi sAPREERIsBRREt dsoPrefem@itlved
2"or the | BESBSar 3 6 ey Smied kiR otent gl RuBoaraet pelirke”
portion 2aepbokBeng9nNdéb8RAing on a specific embossing pattern or a sheet
| material to be used. When embossed spacer sheets are used, a
buffering effect thereof to the wafers can be increased.
Using synthetic paper spacer sheets 5 of the above
mentioned type, wafers 4 were contained in the IWafer container
1, which was then vacuum-packaged as a whole . After the package
was opened, a test for putting out the wafers 4 from the container
1 was carried out. As a result, it was found that the wafers

4 did not adhere with the spacer sheets 5 and were put out form

the container without trouble. Further, using embossed spacer
sheets of 120 4 m in thickness prepared from a polyethylene sheet

of about 50 # m in thickness containing 30 % by weight of
carbonblack, a similar test was repeated. Here again, the
wafers 4 did not adhere with the spacer sheets thus prepared.

Fig. 6 (B) shows a spacer sheet 5 of the above mentioned
type in which there are formed a plurality of cutlines 52
extending from the periphery to inside. Similarly as in the case
of the embossed sheet shown in Fig. 6(A), the cutlines 52 may
-be formed not only on the spacer sheet 5 of. the above mentioned
type but applicable to any other sheet. Further, if a structure
thereof does not cause adhesion with the wafers 4 essentially
or breaks of such an adhesion easily if occurred, there .may be
applied any pattern of the cutlines 52 on the spacer sheet, such
as the pattern extending from the periphery to the center as
shown in Fig. 6(B) or a similarly extending scroll.

Preferably, numbers of the cutlines 52 is 2 to 36,
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mai n body 2 has a concavo-convex upper surface (or an inner surface facing
I nside of the container) conprising a plurality of reinforcing concentric
ribs of same height as shown in Fig. 2, where the wafers being put on

hor.i zontal | y. On the other hand, the |id body 3 has an externa
shape of square pole as a whole and conprises a cylindrical portion 3a
and a square pole portion 3b circunscribed to the portion - 3a. The

cylindrica ls oyers 1 | i [ rdi-ir  2b of the container
mai n body g?B%ﬁPF§5|§§V?n§S§%5§?? 0 Fﬁ?'%ﬁéﬁﬂgéﬁ?%%ﬁ 2a of the main body
2 uncovered by a heaidthbdbot ipatting wafeyki itlandgborpslt odntBa.colitainer

cylindrical portion 3a plays a role as a guide means when the |id body is

attached t efokhacpresrrt IMntirn sitlabeefepgiribsddjnoan embodiment g

e 90 SR e ok Iookl hAIOa S WIRISLPERL SRR SIS 10
(het el nat 1611 oy Fer oo e e ey g 4o
ext r usi onsandypespongiysgent.o Rigsnt&i fiand dpaxre 2eheinatie vhavaisiowing n
body 2. Thgigcedures for containing wafexs in ordeg in a container by means

of the system.

InFig. 7, aplurality of wafers 4 are carried on a conveyer
7 and led to a containing process successively. On the other
hand, a container main body 2 for containing the wafers 4 is
also led to the containing process by means of the other conveyer
8 and waits for the wafers 4 to be contained in order. A carrier
robot 9 is arranged between both conveyers 7 and 8, a pickup
arm 9a of the robot 9 being provided with a vacuum absorbing
portion 9b on an end thereof. The wafers 4 carried on the on
the conveyer 7 are absorbed in vacuo by means of the wvacuum
absorbing portion 9b and then contained in the container main
body 2. While, another carrier robot 10 is similarly
constructed as the robot 9 and carries and puts spacer sheets
5 and end-cushioning materials 6A and 6B on a conveyer (not shown)
in the container main body 2.

In the above mentioned putting in and/or out system, first
of all, an end-cushioningmaterial 6B is put in a vacant container
main body 2 carried on the conveyer 8 by means of the carrier
robot 10 or by hand. The spacer sheet 5 is absorbed by the vacuum
absorbing portion 10b of the carrier robot 10 to put in a
containing space 2e of the container main body 2 from upside

thereof. 1In this instance, a pickup arm 10a of the carrier robot

10 can put the absorbed spacer sheet 5 into the bottom of the

16



ribs 3c are in contact with an upper portion of the stacked wafers in a
situation where the lid body 3 is attached to the container main body 2
and the ribs 3 are slightly advanced into an upper portion of the

contai ning space 2e. According to the present invention, however, the
upper portion of the stacked wafers may sinply be pressed downward by the
I nner surface of the |lid body 3, and accordingly it is not necessarily
‘essenti al s s S»3C+An V. ng | e.
The 11 d body s ite ad: SRRGE 257 Tt 24T o ThE Eontay o o . SpIa S
aligning th¢.slant protrusions 2d with the slant slots 3e forned |n5|de of
the circular channel 3d. In nore concrete terns, the |lid body 31is ca%P

on the cylindri caknrﬁhstqnhe@zsonétltaomém%vmum 8hspsbing E‘b?ﬁh‘?% mai n

body 2 and_ad to.Lh hi t lots b
Curning T SORETRER Artony OF BRSCHriler arhh.a0on FanerlBalt egaled
), ther eb)ﬁhEOstaEEer %ﬁea@ B ofif %%@bbltt%h%%@f eaeh c@rﬂ%&niﬂ@e spudes o4 face

of the container main body 2 is indented inside to receive thé upper
portion of tohputiit lbadyh8, endli chshibtningtimtewial 6B, the pickup arm 10a

then being sent back to the initial position.

The carrier robot 9 is then operated to absorb the wafer
4 on the conveyer 7 (see, pickup arm 2%a drawn by a broken line
in Fig. 8), send it up to the container main body 2 (see, pickup
arm 9a drawn by a solid line in Fig. 8), drop down the end of
the pickup arm 9a in the containing space 2e and release the
wafer 4 from an absorbed condition at a position close to the
stacked spacer sheet (or a surface contact position with the
spacer sheet) (see, Fig. 9). 1In this situation, the pickup arm
9a of the carrier robot 9 can drop down through a slit (designated
by 2c¢3 in Fig. 7) other than the slit 2c¢l of the container main
body 2. Such drop down of the pickup arms 9 in the containing
space 2e may be controlled by means of a distance sensor such
as an optical sensor set on the vacuum absorbing portion 9b from
distance measurement to the spacer sheet 5 so as to stop the
end of the pickup arm at a predetermined position. It is also
possible to set a térque sensor on a joint portion of the pickup
arm 9a for detecting torque when the wafer 4 is in contact with
the spacer sheet 5 so as to stop the pickup arm 9a. The carrier
robot 9 goes up in the containing space 2e after releasing the
wafer 4 (see, Fig. 10) and returns to the initial position to
wait for the next carriage. '

Another spacer sheet 5 is then stacked on the wafer 4.

contained in the containing main body 2 by means of the carrier
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container 1 to stack a nunber of wafers therein in the vertical direction.
A ‘conductive polypropylene resin having volume resistivity of 200
[err] cm and surface resistivity of 10[err] [err]/ [err] was used in the
above enbodi ment . An enbodi ment in-which a plurality of wafers are
contained in the wafer container 1 will be described in the foll ow ng.
Fig. 3 i1s a perspective view of the container main body 2 containing

vafers thetghae Thisifildrfy Vel bl 06 1L00Re VLRl 11 cANE FAMA NalpdTai N
body 2 containing waters. g. IS a partlafiy enl arged sectional view of
Fig. 2 showpagewaslesst Goahditirdwafet e awel succons bveby stacked one after

In these figures, a plurality of wafers 4 are stacked and contained in the
cont ai ni ngt&saeehes. ofWher 25onpipKeraraistassgd thrangh Ehe Spreer shirall 5
(a nonol ayer .conductive sheet i.n Fig. .3).1S put between.each wafer

A though 20siBet BY SR er e Pravart e5her Spa R iapF e A8 e 1 %a

is finally put therein by means of the carrier robot 10 or by
hand to complete a containing operation. After the containing
operatioﬁ is completed, the container main body 2 is carried
on the conveyer 8, the 1lid body 3 is fixed thereto in the
subsequent process to complete the whole containing process.

Fixing of the 1lid body 3 may be automatically carried out
together with the wafer containing process dr conducted by hand.
Further, the wafers 4 and the spacer sheet 5 may either be handled
by méans of the same robot or put in the container by hand.

A process for putting out the wafers which have been
contained in the wafer container is achieved by inversely
conducting the above mentioned containing process.

As is described above, the pickup arms 9a and 10a are
controlled to stop the ends of both arms 9a and 10a at the
uppermost position of the stacked wafer or the spacer sheet by
detecting distance to the uppermost wafer or spacer sheet by
means of a distance sensor. However, such a control system may
also be conducted as in the following.

The container main body 2 is mounted on a table which is
provided with a mechanism for mbving vertically upward and
downward depending on thickness of stacked wafers 4 or spécers
5 ag they are put in or out. This makes it possible to always
keep the uppermost level of stacked wafer 4 or spacer 5 at a
constant level. Accordingly, the wafers 4 and the spacer sheets
5 can be put in and/or out of the container while keeping the

levels of the pickup arms always at the same level.

18



- a diameter ranging from2 to 8 inches (about 50 nmto 200 nm) and

t hi'ckness of 350, 500 and 750 [err] m dependi ng on a purpose to be used,
wafers of 350 [err]min thickness and 8 inches in dianmeter was used in the
present enbodi ment. The wafer container used in the present enbodinent is
designed to neet the above nentioned size and contain 25 wafers.

Spacer sheets 5 function to prevent dlrect contact and friction of nutual

f when th d f
waf ers 4 when they, ag__ﬁesta%PKfe '}}]ﬁ@él nfﬁah o O%ttaté;};erfen}ably

electricity bet weeh ers er shee s 5 are

made of a poldlitivne iof ﬂBﬁVldeltailﬂéra@@.ﬂrE&kﬁy ot ek wiHeard |4 [id [¢Heer 1]
or less. The spacer sheets 5 wused in the present enbodi nent were nade of
pol yol ef i Aidgntana |@Om¢1havpn§rbéh§dn@mde§@m by Boanm @f |eaeh and

f dint f,2 t hi ck d_300 di
Dust repel PEROFISE (S Sty Nl soBRolRIBE Pow Rnangea 5 Ras O
wafers cl e%’bcm@x%a(iuébn't%l%%' b?nEMe(vHPéEs'ﬂtl?oé‘fPé‘nylﬁiﬂP@éﬁ) S idie

spacer sheets 5 used herein was 200 particles (>0.5Terr]m / 100 nm x 100
mm or | ess2b when thenwalferst Heradeampiit erd-thes hontanihemingimlisodA 2nd 6B

are put to the uppernost portion and the bottom portion in the containing
space 2e of the container main body 2. The wafers 4 and the spacer sheets

Sare stack er, ile the end-cushioning nmaterials 6A
T neen AT

and 6B are put t i'ons of thus stacked contents to keep them
bet ween t he As slits are formed on a cylindrical portion of a container

to enter therein a pickup arm of an automatic control mechanism,
wafers can be easily put in the cylindrical portion of the
container and put out therefrom. As a result, it is possible.
to prevent conventional damage or breakage caused by accidental
contact of the wafers with the container when the wafers are
put in the container by hand, thereby unexpectedly increasing
the workability.

When spacer sheets put between each wafer is electrically
conductive, static electricity is not generated if friction is
occurred between the wafers and the spacer sheets due to
mechanical vibration during transportation, or such static
electricity does not remain in the container if generated.
Accordingly, circuits formed on the wafers are not affecfed
electrostatically.

When the spacer sheets have a structure which does not
cause adhesion with the wafers 4 essentially or which breaks
of such an adhesion easily if occurred, a put out operation of
the wafers can be conducted smoothly without unification thereof
with and the spacer sheets when the wafers are put out of the
container.

Further, as the stacked wafers are contained in the
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12 materials. OMng to these end-cushioning materials 6A and 6B,
thé stacked wafers 4 are not directly in contact with the bottom base 2 of
the container main body 2 and the ceiling ribs 3c of the lid body 3. The
end- cushioning materials 6A and 6B are noderately inpact absorbable and
can absorb inpact when the wafer container 1 is inpacted, no inpact being
transmtted to the wafers. The end- cushi oni ng naterials 6A and 6B

used in t h%@‘cl Er wﬁﬁg%%gﬁ% RleERAle ExkaBrQiTéét%fxﬁa@é)H’ o E@A‘f‘cbﬁ oam

sheet of |aneter an mm i n thickness, properties t ei ng

surface regost thet y coht@inekO[ due] [ter r ddoppiheor dresssibaarigsm valdmigey
decay tine (50 %9 of 1.4 sec or less, density (JI'S K6401) of 27 kg/nferr],
har dness (¥rsngpeTtptsonsis R§$O§h§d| hﬁa‘éher%%aﬂyﬁd@atﬂn@l ksad 2)s o0 %

The InpaCtt&%%EH1 R&S 92 @hgo&gfg Liﬁgfé preventing physical damage

or breakage. Further, as a laminate consisting of the elastic
material, the spacer sheets and the wafers is held vertically
in the container, each wafer is kept stably in the container
without resulting in positional deviation of mutual wafers,
thereby controlling breakage or damage due to accidental contact
thereof with an inner wall of the container or generation of

static electricity due to friction.
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f oam sheet as the end-cushioning material is preferably about 20 to 60 %
As "has been described, 25 wafers 4 are stack—ed—%l%ouqh——t—he—seaper sheets 5
contained in the containing space 2e of the container nmain body 2 i

in
situation where the end-cushioning materials ku mllmlﬁmuH" to the upper
and bottom end portions of the contents as s ; In the
above nentioned situation, the Iid body 3 is put and fixéd on the
cont ai ner @i pedy 2 (not shown), thereby the wafers 4 being contained in

t he cont ai ner and ready for transporting and storing. Wen the wafers 4

and the spacer sheet semiabadateokashfér Bohha iaea-esadit D8t mg aredretd aler 6A
and 6B followed by fixing the I'id body 3 thereon, the ribs 3c forned on

the ceilingadar fhedy obrovadedd wikly 8 icpkindricel epertieshi bni whisht e i al
?’g‘ _ urarﬂ.rt%r ccagnscern%l.ceorgcfucr@dr wa%rer:[shgndl sdpalljc(:)ed:é[ s%ee%spg.}reos%acq{
and contained, and a 1lid body to be put on the container main
‘body. |

2 A container claimed in claim 1l in which the cylindrical
portion has at leas | |
t one slit to receive a pickup arm for putting wafers in and/or
out thereof.

3 A container claimed in claim 1 or 2 in which the
container main body domprises the cylindrical portion standing
on an ichnographically square base portion, and the 1lid body
is ichnographically square form which is pracf_ically similar
to ichnographically form of the base portion, the 1id body and
the container main body being fitted by relatively turning each

other to ichnographically conform both bodies.

4 A semiconductor wafer container claimed in claim 1,

2 or 3 in which surface resistivity thereof ig 106 Q/D or less.

5 A containing structure of semiconductor wafers in
which a plurality of semiconductor wafers are contained in a
container main body through spacer sheets. '

6 A containing structure of semiconductor wafers claimed
in claim 5 in which the container main body is a container main
body of the containe:f claimed in claim 1, 2, 3 or 4.

7 Acontaining structure of semiconductor wafers claimed
in claim 5 or 6 in which end-cushioning materials are put to
upper and bottom end portions of a plurality of semiconductor
wafers stacked and contained.

8 Acontaining structure of semiconductor wafers claimed

~ This Sheet Has Been Repla
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container main body 2 at a inclined p Lon; ' ;are in contact
wi t'h the end-cushioning material 6A at this position, while the |id body 3
i s-.turned to securely engage the slant Immlmlwmwwﬂﬂl f the container
main body with the slant slots 3e. As { _ vances in the
direction of the stacked layer, the ribg 36 gi‘ad"ualﬁy | npress the
end-cushioning materials 6A and 6B dowward (see, a blank arrow shown in
Fig. b5). e I debgdy— 31 I i]gé'%- : conta L n
body 2, ea\cﬁﬁ %}%?ﬁebﬂpgeggazldﬂtlﬁgﬁggo?t%&nﬁgn%é-cus |%%}%£@yn€€e%@aﬁéspa€%nd
6B | ose ab 0 1% Qqfget I , reby resulting in stress. The stress
functions %gjltehe(:l):l éré% %g sg%%méﬁ 4 so that the wafers 4, the spacer
sheets 5 and the germlceushiainggtRiciurd 8f&emitbratheter Wagbrsteld mdd t he
waf er container 1. As the end-cushioning material 6A is slidably in
contact wi it chaim bs &c bpr Brin mpisPetds spasert abeerd oeycqrdygtive

preferable for.the end-cushioni mat eri al 6A to nake surface S thereof
smooth so &YAFSELES P&Pr‘?raﬂfﬁ (?q&tp?érﬁle conjugﬁ%ﬁ(t qf%ﬁlb’e used a spacer

sheet structure whppch ZQO%%n’E%tiniﬁ‘l@USEtf@@@ﬁfém ¥ t Behheowahetsrd wafers
essentially or which breaks of suCh an adhesion easily if occurred, as

shown in Figdaimed Ah alalit®, 6, 7, 8lkwW9 tn(Wichdmbe apapateshsdesthadfe t he
above nenti oned t)ip,e havi ng enbosses 51 on the surface. The enbosses 51
may be for e &P LUFGL 1y )Qfoﬁoﬂ?é“’z?oélf’ertﬁ’é’rﬂﬁ Gt B KLV Eh RATHANDH PR FHon-

least one surface thereof.

11 A containing structure of semiconductor wafers
claimed in claim 5, 6, 7, 8, 9 or 10 in which the spacer sheets
have cutlines cut from periphery to inside thereof.

12 A method for putting wafers in and/or out of a
container in which wafers and spacer sheets are put in and/or
out of a cylindrical portion of a container main body by means
of one pickup arm, the cylindrical portion having at least one
glit thereon, characterized in that the pickup arm enters into
at least one slit so as to put the semiconductor wafers and the
spacer sheets in the cylindrical portion one after the other
"and put out of the cylindrical portion.

13 A method for putting wafers in and/or out of a
container in which wafers and spacer sheets are put in and/or
out of a cylindrical portion of a container main body by means
of two pickup arms, the cylindrical portibn.having'at least one

' s8lit thereon, characterized in that one of the pickup arm enters
into the slit and the other one of the pickup arm enters into
the same slit where said one of the pickup arm enters or a
different slit so as to put the semiconductor wafers and the
spacer sheets in the cylindrical portion one after the other

and put out of the cylindrical portion.

" This:Sheet Has Been R laced
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conductive spacer sheet. Further, if a structure thereof does not cause
adhesion with the wafers 4 essentially-or breaks of such an adhesion
easily if occurred, there may be applied any pattern of the enbosses 51 on
t he spacer sheet, such as a scattering pattern as shown in Fig. 6 (A,

radi ati ng one extending 14 from
the center of the sheet to outside, or stripes or lattice-Ilike one.

Appar ent t Ringkrass .0of an enbossed sheet is preferably about 1.1 to 3 tines
conpared with that of the sheet before enbossing, depending on a specific
enbossi ng patternThera dbegirovielest iaal dutdbeauieallWhepnembdiabdespacex
sheets are used, a6 buffering effect thereof to the wafers can be

i ncr eased. robot-onientedgertriner sxcdusdyaderuesd £0F rriaimngafers.
mentioned iyRG.. WAl &1 §o b IS FaEP Y ¥238% LALELEMAECL: $RBEALASL o prevent

damage or breakage of semiconductor wafer due to impact and to
prevent static electricity generated thereon due to frictionm.
The present semiconductor wafer container comprises a container
main body provided with a cylindrical portion in which a
plurality of semiconductor wafers and spacer sheets are stacked
and contained, and a lid body to be put on the container main
body. In the present semiconductor structure of semiconductor
wafers inwhich a plurality of semiconductor wafers are contained

in a container main body through spacer sheets.



1, which was then vacuumfi Whet e. After the package was
opened; a test faor puttiglouimedVapdsiy from t he. contal

carried out. As a resultj it Was found thal the vvafers not adhere
Wi th the spacer sheets 5{and 3¥meAR@S70oul Jorm the co ”H

trouble. Further, using ¢nmjossed spacer jsheets of 120 c W"Iess
prepared from a pol yet hyljere™ polit 50 [err] min thi ckn'esss *
cont ai ni ng- 30 % by wei ghtf_ bonbl.ack _ja simlar test was repeated.
Her e agai nClams fers 4 did not adhere with the spacer sheets thus

prepar ed. ﬁﬁorme rabvéféi‘cﬁfntﬁ t oriflﬁhsixi‘% f@@&ﬂﬁm d

type in \Ahlchthere are uraltyo nes exte rom
the peri phbegy paovidedqwith s.cwilrlérroy port lﬁntlnew plurg Bf@ﬁ@é@@@dl CiPleet

shown in Fw&fex%( dnd sbheercshédtlafrestabtked ahd édiftambmcstndoallyd Portios torRcer
sheet 5 of t ove ntloned t(i/ype but applicable to any other sheet.
(s

Furt her, iPUY °§t %‘nefw es not cause adhesion with the wafers 4
essentially or b2eakeonfamur: lelseimeat] e Tlaim daii wphich MCcyhmﬁncalhpmmdmy be

partern oxbeRariger: e HHIE G broiRER PEsB A S5F Bictind s WY@ ol )
or a sim | théneobxt endi ng scrol | . Preferably, nunbers of the cutI I nes
52 is 2 t0 36, 3 A container claimed in claim 1 or 2 in which the container main

body comprises the cylindrical portion standing on an ichnographically square
base portion, and the lid body is ichnographically square form which is
practically similar to ichnographically form of the base portion, the lid body
and the container main body being fitted by relatively turning each other to
ichnographically conform both bodies.

4 A semiconductor wafer container claimed in claim 1, 2 or 3 in

" which surface resistivity thereof is 106 Q/[J or less.
A containing structure of semiconductor wafers in which a
-plurahty of semiconductor wafers are contained in a container main body
through spacer sheets. _

6 A containing structure of semiconductor wafers claimed in claim 5
in which the container main body is a container main body of the container
claimed in claim 1, 2, 3 or 4.

7 A containing structure of semiconductor wafers claimed in claim 5
or 6 in which end-cushioning materials are put to upper and bottom end
portions of a plurality of semiconductor wafers stacked and contained.

8 A containing structure of semiconductor wafers claimed in claim 5,
6 or 7 in which surface resistivity of the spacer sheet is 106 Q/[ or less.

9 A containing structure of semiconductor wafers claimed in claim

5, 6, 7 or 8 in which the spacer sheets are conductive synthetic paper of
polypyrrole conjugated fiber.

10 A containing structure of semiconductor wafers claimed in claim
5, 6, 7, 8 or 9 in which the spacer sheets have a plurality of concave portions
and/or convex portions on at least one surface thereof.

11 A containing structure of semiconductor wafers claimed in claim
5, 6, 7, 8, 9 or 10 in which the spacer sheets have cutlines cut from periphery

to 1n81de thereof.
- This-Sheet Has Been Re laced 1 e
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155 depending on a material of the spacer sheet. A et hod
for .putting wafers in and/or out of the container of the present invention

wi I'l be described in an enbodiment in which the present Tethod is applied
to a wafer carrier system Fig. 7 is a schematic perspectiy

wafer putting in and/or out system Figs. 8, 9 and 10 aremﬁm ﬂ“umzu\ﬂll
showi ng procedures for containing wafers in order in a co Ber.Dyn MBsans
of the system , a plurality of_wafers 4 are carrled on a

conveyer 7 and ¥4 ﬁomgtb@gfcm Puthingwaters in andéersent of g containgrdngyvhich
hand, a C%ﬁf&%n&%pac&ogue&sf A pRNiRiHder bl ofaf @ﬂsndnbél Poisor 8f af O

t he containi ng, process ans of thg other conve er S for t he
waf ers 4 t@f’%@u&}h%ﬂlﬁeﬁo(ﬂ% r rgans, ok gpe | RiCkHp KM the "é’?-‘{nélﬁ'&@i R8N
bot h conveustrﬁlgaﬁmisB ondé slitcdﬁepeon?}rdnaeacmzreﬁemtﬁmltl& pickog mmﬁ@ﬁé with
2, vacuum absortl D9.PGhl 95, 90 .U e SoLande akeh uh FRL S
absor bi ng gosdts om %he acydividrécnl cpottiomenhei afteletheontheénendrput out of the
cylindrical portion.
13 A method for putting wafers in and/or out of a container in which
wafers and spacer sheets are put in and/or out of a cylindrical portion of a
container main body by means of two pickup arms, the cylindrical portion
having at least one slit thereon, characterized in that one of the pickup arm
enters into the slit and the other one of the pickup arm enters into the same
slit where said one of the pickup arm enters or a different slit so as to put the
semiconductor wafers and the spacer sheets in the cylindrical portion one
after the other and put out of the cylindrical portion.
14(new) A semiconductor wafer container claimed in claim 1, 2, 3 or 4
in which surface resistivity of the spacer sheet is 106 Q/[] or less.
_ 15(new) A semiconductor wafer container claimed in claim 1, 2,3,4 or
5 in which the spacer sheets are conductive synthetic paper of polypyrrole
conjugated fiber.
16(new) A semiconductor wafer container claimed in claim 1, 2,3,4,5
or 6 in which the spacer sheets have a plurality of concave portions
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body -72.
t he; robot

iile, another carrier robot 10 is similarly constructed as
9. and carrie ts.- spacer ‘sheets 5 .and end-cushi oni ng :

mat eri al s \Ejm ﬂ onveyer (not shown) in the cont ai ner mai n body 2.
In the abo m ﬂg ﬂ ng in and/ d1 out ‘sBubstituteisheiet -of8 duly 2600

end- cushi

oni hg ‘materw s put in a vacant container - main body 2

carried on the conveyer 8 by neans of the carrier robot 10 or by hand. The
spacer’ sheet 5 is absorbed by the vacuum absarbing portion.10b of the

carrier .r
body 2 fr
carrier r
16
7).

@ gt 10to put in a contai.ning space 2e of the container main
ide thereof. In'this instance, a pickup arm 10a of the
obot . 10L can spoicerrbuckbns ovafed: m&amerstmprﬁmg]ta) contaibert troairof the

body DGO, SRRl BoPHOl 18 3 LCSHINR) Silloricsd 10
wafers and spacer sheets are stacked and contained, and a Iid portion to be
put on the container main body -

2 A container claimed in claim 1 in which the cylindrical portion
has at least one slit to receive a pickup arm for putting wafers in and/or out
thereof. _ ' )

3 A container claimed in claim 1 or 2 in which the container main
body comprises the cylindrical portion standing on an ichnographically square
base portion, and the lid body is ichnographically square form which is
practically similar to ichnographically form of the base portion, the lid body '
and the container main body being fitted by relatively turmng each other to
ichnographically conform both bodies. . _

4 A semiconductor Wafer_conteiher claimed in claim 1, 2 or 3 in
which surface resistivity thereof is 106 Q/[1 or less. |

5 A containing structure of semiconductor wafers in which a

~ plurality of semiconductor wafers are c_onta_ined_-in a container main body

through spacer sheets. .

6 A containing structure of semlconductor Wafers clalmed in claim 5
in which the container main body is a contamer main body of the contamer .

'-cla1medmcla.1m1 2,30r4."

7 A containing structure of semiconductor wafers claimed in claim 5
or 6 in which end-cushioning materials are put to upper and bottom end
portions of a plurality of semiconductor wafers stacked and contained.

' 8 A containing structure of semiconductor wafers claimed in claim 5,

* 6 or 7 in which surface resistivity of the spacer sheet is 106 Q/C1 or less.

9 A containing structure 'of semiconductor wafers claimed in claim
5, 6, 7T or 8 in which the spacer sheets are conductive synthetlc paper of
polypyrrole conjugated fiber. '
10 A containing structure of semiconductor wafers claimed in claim
5, 6, 7, 8 or 9 in which the spacer sheets have a plurality of concave portions
and/or convex portions on at least one surface thereof.
11 A containing structure of semiconductor wafers claimed in claim

5, 6,7, 8, 9 or 10 in which the spacer sheets have cutlines cut from periphery

to inside thereof.
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the pi’ckup arm 10a of the carr| er robot 10 is canceled to release the
spacer shee t he containing space and to put it on the
end-cushi onin rrat e pickup arm 10a then being sent back to the
initial p03| t lmmﬁﬁjﬁmcarri er 2ot 9 Sabstikne shestt d8 JolyaROOOD

t he waf er (see, pickup arm9a drawn by a broken |ine
in Fig. 8), send |t up to the container main body 2 (see, pickup arm9a
drawn by a solid line in Fig. 8) drop down t he end of the pi ckup arm9a in
t he contaj ni.ng c et waf er. f.-riom so bedc i tion
at a position clsg?1 it Fﬁ%‘? éﬁ&gﬁ‘gs ﬁ@é‘?lg O gyt C&‘

posi ti.on waférstdmed spacer. shétﬁsta)re(lmtem Tangl/o®put lof & byhndnt:alhpormon tofie

?hé‘é.“gniié’&al iy ﬁﬁijg:?ﬁ%?‘%t°@9ﬁ3#@% SO S e,

mai n bodyhavingiaihleast ongalit thereoms qhissroierigedsimothat theepw&upamrmwgltepece 2e

TRy be COith Ol RAsPondCale s6lasitcllpii THE GedRitafRulior wafers hiththé pagsnsor
Spacer shacts i the SURMAL, BErtian G RBET T GERSF A RRtPRHLoHIS nod
spacer s t p- p fe ne
{)gm ti OE cyundﬁc%ﬁ?tmagém bl e totset a torcl;;ﬂ?sens?r on a -J oi nt p(g]rbt i on ?L
e pickup arm or n org n wat(#]c in con Wi
the Spacer- sheet SE fi itk 5 bl 88§ Contine &
goes .up iwafdre anhispacemgheqtacareZpubin emd/et entiofe bhhndmabpontmn_@é' a F| g.
10) and r gl figed ﬁxahﬂeb(lbdy bg%eaﬁ@({{@s)% %ﬁclﬂgﬁ F&& rtikh@yﬁfdﬁticﬁaﬁéft?&?'

Anot her -spacer shf elp sta
O aving at least one slit thereon, ¢

aracterized in that one of the pickup arm
énters into, the slit and the other one of the pickup arm enters into the same
slit where said one of the pickup arm enters or a different slit so as to put the
semiconductor wafers and the spacer sheets in the cylindrical portion one
after the other and put out of the cyhndncal portion.

14(new) A semiconductor wafer container claimed in claim 1, 2, 3or 4.
in which surface resistivity of the spacer sheet is 106 Q/ or less.

_ 15(new) A sem1conductor wafer contamer clalmed in claim 1, 2,3,4 or

5 in which the spacer- sheets are conductwe synthetlc paper of polypyrrole o
conJugated ﬁber g _ o

16(new) A semiconductor wafer contamer cla1med in c1a1m 1, 2 3 4 5.
or 6 in which the spacer sheets have a plura.hty of concave portmns T
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contai ned*in the.c Ining main body 2 by neans of the carrier ;
17 : robogwumjmﬂ""mﬂldescri bed above, and in this manner,
the spacer sheet ! are succeﬁmmﬁgggﬂ.gm@?ter t he
other. Wien 25 wafers are stack®d % hrough the spacer sheet 5 In e

cont ai n€laimeé:n body 2, the end-cushioning material 6A is finally put
therein by neans_of the carrier robot 10 O‘I’,“(t}/ hand .tto ctorvrvnl ete & .
cont ai ni ng oper AVREH, COFtRTErt HEUEHITE AFIRRRIS §p8r BITTBHYY ° ST &itckpheln 2
cont ai ner_mal 165, Gk IAEYE! which!dd® ddSyDRMasd ddhesi
fixed ?ﬁg?lgtgﬁg?ir\ig?%é@ Asf}b"g%a%fé% t%roﬂe%gactgg %orrplvétec t he whol e coant ai nierallgsm
Pr oCess.said wafefd, safd) coitaided Heifly Rde of dtnp ubtivaplaytixsi al bynsgsiredi dfdheubain
together with the wafer containing process or conducted by hand. Further,
t he wifodysartl aiifl body bpvicgrsusfice reSstinitysift 10&r Q¥ palAsed by means of the
sanme robot or p | n the _contai ner by.hand. . A process,for putti out
the wafers whr cl##ﬁ?i§°B‘@éﬁercﬁﬁ1‘%ﬁ“ﬁ‘é8yﬁlﬁeaﬁ8 et 185%?’5 apd fga%e%hs}hgsgsghabv

' nverse LYurality of concave portions and/or convex portions on at least one surface thereof.

3. Wafer container structure claimed in claim 1 or 2 in which said spacer sheets
have cut lines cut from periphery to inside thereof.

4. Wafer container structurel claimed in claim 1, 2 or 8 in which surface
resistivity of said spacer sheets is 10° Q/[J or less.

5. Wafer conta;inqer structure claimed in claim 1; 2, 8 or 4 in which sa_id spacer
sheets are conductive syi:tiae'tic paper of polypyrrole conjugatied fibei.

6 Wafer container structure 'cla.imed in claim 1, 2, B _4, or 5 in which end-
cushioning materials aré put on ar.l'd under a plurality of said stacked and stored wafers.

T 7. Wafer container structure claimed in claim 1, 2, 3, 4, 5, or 6 ip which said
container main body comprises the eylindrical portion standing_’é‘on an ichno_gr_aphically
square base portion, and i:hé lid body is ichnographicallj aquare form which is practically
similar to an ichnographical form of the base p-ortio'n, the lid body and the ;:onté.iner main
body beiné.fitted by relativelf turning each other to ichnographically conform I.;o;h bodie.s.

8. Wafer container ét;'gci_:}irg claimed in claim 1, 2, 8, 4, 5, 6 or 7 in which said
cylindrical portion has at least one slit to receive a pzckup arm for putting wafers in and/or
out. . i

9. Wafer container structure claimed in claim 1, 2, 3, 4, 5, 8, 7 or 8 in which said
pickup arm enters into at least one slit so as to put tbe wafers and the spacer sheets in the
cylindrical portion one after the other and put out of the cylindrical portion.

10. Wafer cont_ainer structure claimed in claim 1, 2, 8, 4, 5, 6, 7, 8 or 9 in which
one of the pickup arm enters into the slit and the other one of the pickup 2rm enters into

the same slit where said one of the pickup arm enters or a different slit so as to put the

wafers and the spacer sheets in the cylin&rical portion one after the other and put out of

the cylindrical portion.
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cbndueti ng the above nentioned containi.ng process. As is described
above, t'he pickup arnms 9a-and 10a are controlled to stop the ends of both
arms Qa“and 10a at the uppernost position of the stacked wafer or the
spacer sheet by detecting distance to the uppernostSubdtitutesheetic @8/9/8%t
by neans of a distance sensor. However, such a control system may al so be
conducted.as in the foll ow ng. The container main body 2 is nounted
on a table which is provided with a mechanismfor noving vertically upward
and downwar d depeddi hgconventiknaidydnawmtketbammany granvapavarsingeys
they are put_.n or I,t possible to_ a

t. Thi k k t
upper nost Wt sd‘\‘rfgatjcéﬁ: I%WEP% a3ReL §0e P55t 5t th:WE%%s‘f’%ﬁggfe g}:gveen |
Accor di ngl oy di&yMadeds. 4 1@Nd df A 3P AGRIwS eSSt adk (R GwdEdr | fnafgher out

of the contal ner” while keeping the |levels of the pickup arns always at the
sane | evel .through polyethylene films in the t®ntainer so as to formhe

above. mentioned putting in and/or out system positions of the container
mai n body ZORUFELRIRErEEMEAHE] he

In the case of the above mentioned first containing
structure where many grooves are formed in the inner wall surface,
however, mechanical vibration during transportation or
accidental drop impact is transmitted to the wafers through the

M container, thereby the wafers being physically or mechanically

damaged. While, in the case of the second containing structure
where each wafer is stacked through polyethylene films, the
‘wafers and the films tend to move slightly each other due to
mechanical vibration during transportation. Static electricity
is generated by such a slight movement and charged on the
polyethylene films and the wafers, which would damage circuits
on the wafers when the electricity is discharged.

Further, when the_. wafers are put in and out of the
éontainer by hand, the wafers would be damaged due to, for example,
malfunction. Accordingly, it is preferable to use an automatic

U control mechanism to put the wafer in and out, but an introduction

thereof to conventional containers. makes the system . more .

complicated.

OBJECT OF THE INVENTION

It is an obje

e Ty

—Another object of the present invention is to provide a

wafer containing structure in which the above mentioned

-  RERL AT THIS SHEET HAS BEES
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|1 Ke ,are correctly, controlled and carried by neans of each - conveyer and
robot wi-t hout any damage or breakage caused by accidental contact of the
wafers with the cylindrical portion 2b when the wafers 4 are put in the
cont ai ner mai n body 2. | NDUSTRI AL APPLI CABI LI TY _Substi

formed on a cylindrical portion of a container to enter therein a plckup
armof an.automatic control nechanism wafers can be easily put in the
cylindrical portion of the container and put out therefrom As a result,

it is possum@venblgné%«enmbbﬁménerenm:luadage ap §pemceg@n@aas@élywcal
acci dent al of tf‘ﬂ'a fers with t cont ai ner en t he rs..

put - in the %rb tzﬁ ggmﬁﬁgr €D m?éll%présct SSI”}? dn BastTyc h urlng
wor kabi | i tytransporwgﬂoﬁpacer sheets put between each wafer is -
electrically conductipsgherstatic electricity is not generated if friction is
occurred between tﬁaéumesobnécthefsp}aeanemt&mmtmnmmmvlde
vibration durin transEortatlon such static electricity does not renmain

in the cont®iYRt+eFCgRhdrated St‘AEEBPH?nﬂP}ChCFPEuFf’QlfioP‘HE&nGF?ntvﬁéu\ﬁ&Fers
are not aff t \Q‘ﬁ% eé]_seo e
structure \A%F{éﬁg Jdcgéev?\%%Péc‘géufs&e% esi n""%ﬁh e wa Qﬁﬁ. essen |aI ?ly or

whi ch breaksre put out of a container because of close and tight contact.

A sti¥i further object of the present invention is to
provide a ‘method for putting wafers in and/or out of an
automatically controllable container for exclusively

containing wafers.

SUMMARY OF THE INVENTION
A wafer container of the present invention
characteristically comprises a container main body having a
cylindfical portion in which a plurality of wafers are stacked
through spacer sheets and a 1id body to be put on the container
body. The cylindrical portion may have at least a slit to receive
a pickup arm for easily pL;tting the wafers in and/or out of the
container. Further, the container main body has the cylindrical
portion standing on an ichnographically square base portidn,
and the 1lid body is ichhographically square form which is
practlcally s:Lm:Llar to ichnographical form of the base portion
of the container main body, the lid body and the conta:.ner main
body being £fitted by relatively turning each other to
ichnographically conform bot'h bodies.
In order to immediately flow out static electricity
- generated in the co?ltainer or to shut out an effect of external

electric field against inside of the contéiner, surface

resistively thereof is preferably 106 Q/] or less. Typically, _
REPLACEMENT SHEET
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of.. sueh an adhesi:-on easily if occurred a put out operation of the wafers

can be conducted snoot hl y ion thereof wth and the spacer
sheets- when the wafers ar m ll”ﬂm cont ai ner. Further, as
t he stacked wafers are contal ne i - 19
cont ai néHaishsl e bei ng hel d bet ween an el astic rrateri al, inmpact to the

cont ai ner pi ng.or vibration dur.in spQrtasi bed

by the el astﬁc ﬁ%‘gé’ifp& 5 &t e '%fﬂgfﬁs’t'{%e g‘ﬂ'aﬁﬁ g#é’?‘{s}e*isﬁg?&%ﬁ woa

pr evenéon{%&d%@&ﬁafnaﬁong@onﬂfnaq pade#dhi@fs whiehdcdrPdR SiB fel6adesd dieslteh
astic material, the spacer sheets and the wafers is held

ver ti cl dadd wﬁethesadd) Rbataines baaghnads ef cimsiucspe plasdsyand cerdstadm dibeenain

wi t hout resulti gqgg §05| tional deviation of mutual wafers, thereby
cont r chddmgpded agéy nvaassrmigéaqmém&wawcqfd%t /L gnders:

2. Wafer container structure claxmed in claim 1 in which said spacer sheets have
"a plurality of concave portions and/or convex portions on at least- one surface thereof.
3. Wafer containér sfructure claimed in claim 1 or 2 in which said spacer sheets
have cut lines cut ﬁ'om;periphery to inside thereof. o
4. Wafer container structure' claimed in c¢laim 1, 2 or 3 in which surface
reaistivity of said spacer sheets is 10° Q/0 or less.
- 5. Wafer conta'in’er structure claimed in claim 1, 2, 8 or 4 in which said spacer
sheeta are conductive synthetic paper of palypyrrole conjugated fibexr.
8 Wafer container structure claimed in claim 1, 2, 3 _4, or 5 in which end-
. cushioning materials aré p.ut on and under 2 plurality of suid stacked and stored wafers.

T 7. Wafer coﬁtainer structure claimed in claim 1, 2, 3, 4, 5, or 6 m which said
conteiner main body comprises the cylindrical portion standing‘-:-en an ichnographically
square base portmn, and the lid body is 1chnograph1ca11y square form whick is practically
similar to an ichnographical form of the base portion, the lid body and the contamer main
bo&y being fitted by relatively turning each other to jchnographically conform both bod1es.

8. Wafer container Str;pci_:}ir,e claimed in claim 1,2,8,4,5, 6027 in which said
\_ cylindrical portion has at least one slit to receive apmkup arm for putting wafers in and/or
out. . i |
9. Wafer container structure claimed in claim 1, 2, 3, 4, 5, 6, 7 or 8 in. which said
pickup arm enters into at least one slit so as te put the wafers and the spacer sheets in the
cylindrical portion one after the olt-:.her and put out of the cylindrical portion.
10. Wafer container structure claimed in claim 1, 2, 8, 4, 5, 6, 7, 8 or 9 in which
one of the pickup arm enters into the .511; and the other one of the pickup arm enters into.
the same slit where said one of the pickup arm enters or a different slit so as to put the

wafers and the spacer sheets in the cylindrical portion one after the other and put out of

the eylindrical portion.
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thergaffmith-qn inner wall of the.container or generation of static
tricity due to friction. . :

elec

20

It is conventionally known to form many grooves on an inner
wall surface of the container so as to put the wafers between
such grooves. It is also known to stack each wafer in order
through polyethylene films in the éontainer so as to form a
containing structure. _

In the case of the above mentioned first containing
structure where many grooves are formed in the inner wall surface,
however, mechanical vibration during transpoftation or
accidental drop impact is transmitted to the wdfers through the
container, thereby the wafers beihg physically or mechanically

damaged. While, in the case of the second containing structure

where each wafer is stacked through polyethylene films, the

wafers and the films tend to move slightly each other due to
mechanical vibration during transportation. Static electricity

is 'generated by such a siight movement and charged on the

~polyethylene films and the wafers, which would damage circuits

on the wafers when the electricity is discharged.
Further, when the wafers are put in and out of the

container by hand, the wafers would be damaged due to, for example,

- malfunction. Accordingly, it is preferable to use an automatic

control mechanism to put the wafer in and out, but an introduction
thereof to .conventional containers makes the . System more

complicated.-

OBJECT OF THE INVENTION

It is an obg
automatically controllable dbot-oriented container

SRelneTTE e Ly S ad—for~-containing—wafers-
L G—rra-Ear

-Arother object of the present invention is to provide a

wafer containing structure in which the above wmentioned
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Stbet I tute, sheet - 27/12/99 d ai ns: ' 1. Wafer

contalner structure conprising a plurality of wafers stacked in a
contai ner main body of a container through spacer sheets mhlch can easily

rel ease adhesi on to said wafers, said clubkaiinsg at
conductive plastics and consi sted .of the main body and a |Id body
havi ng surface resistivity of 10[err] [err]/[err] or |ess. 2.
Waf er container structure clained in claiml in which said spacer sheets
have cdriRfeAtaldrdan erdlﬁ.%v%r@rstdw&i HYI/ d €O Pre P td 0Py §Tcal

| east one surface thereof. . Wafer container structure

cl ai med i nagidai miecsrirgailn damade saifd wpéees strwsed by imbags cderinges
cut fron1peré$her tQ |n5|de t her eof . 4. \Wafer container
structure 'm1l, 2 or 3 in which surface resistivity of said

! o)
spacer sheets is %Ej}écﬁ@rcfﬂ e %%%ent invention is t& p¥&fle
container structure clainmed im claim1, 2, or 4 in which said spacer

sheet s ar e acowrdfiet icantsiarting |sctrpaqwreofwmm1yman d\eoxxbrqmga‘aedn‘frebeept

6 Wafer contal ner structure cla| ned in clai mH 5.1n v@ch
end- siyahisn She sriters apd EBFCSH o Seﬁﬁdé?‘e uBFEFQI 'T"P?no’f' S4i d
stacked and &t @redRf sta container because o\ﬁatﬁ.& se00hal PEEhBIEYREAEE,

clainmed in claiml1, 2, 3, 4, 5, or6|nvl\11 contal ner main

body conprises tha epgiiddfucghepopbijertsihdileg resent cimognapdm cas | yo
squar e base ]qpor,té on, and an I|d body is ichnographically square fo mwhl ch
a %}Il e

is practic | a methad, fey Ay td’rﬂﬂ)gi“’&ﬁﬁ €al 1% o PRSP HRUba
partion, thgdddhdady; apd té}ﬁxt%ltl BI&S ”Bc'hcghtalner bof’drbe'é“gcihéi€@l§3y
relativel y turning each other to ichnographically conform both bodies.

8. Wafer cansgrwmﬁus.e claimed inclaim1, 2, 3, 4, 5 6 or 7 in
whi ch said

SUMMARY OF THE INVENTION _

A waf:er containér_ of the present invention
characteristically comprises a container main body having a
cylindrical portion in which a plurality of wafers are stac]_céd
through spacer sheets and a 1id body to be put on the- container
body. The cylindrical portionmay have at least a slit to receive
a pickup arm for easily pt;.tting the wafers in and/or out of the
container. Further, the container main body has the cylindrical

b' portion sﬁanding on an ichnographically square base portion,
and the 1id body is ichnographically squaré form which is
practically similar to ichﬁographical form of the base portion
of the container main body, the 1id body and the container main

-body being fitted by relatively turning each other to
ichnographically conform both bodies.

In order to immediately flow out static electricity
generated in the container or to shut out an effect of external

electric field against inside of the container, surface

resistively thereof is preferably 106 Q/[] or less. Typically,
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cyl ndri.cal portion.hWt to receive a pickup-arm for

putt| ngwafers in and/ or out. 9. Wafer container
structure clalmedlnmm 5, 6 7or 8 in which said

pi ckup armenters i nt "”MISH ’HE Q!ﬂt SO as m@%
spacer - zets inthe * ¢ ¢ylwndsi portion d put

out of t |ndrical porti on. 10. Wafer container

structure clahedyiferCtaithinkr fruduré cotnpBsing aSpRraflty rbfWRebdis stacked igNg
- of the pickup armenters into thethrodghand the ot er one of the pickup arm

ent er s coptaginer main badycofgaspmtsinet +aveskesrsaed abnetsmhlsh@aple@wp ratepsendépgion
or a differ

t he heet
"1 Che oy AR 85T CRR et Biadeint oRARFIER BlAsOEs ARY sopsisted of Y fxia
cyli ndrﬂoﬁ?' ad®5 1iPBady having surface resistivity of 10° Q/0 or less. 21

2. Wafer container structure claimed in claim 1 in which said apacer sheets have
a plurality of concave portions and/or convex portions on at least one surface thereof.

3. Wafer container structure claimed in claim 1 or 2 in which said spacer sheets

have cut lines cut from periphery to inside thereof.
4. Wafer contajner structure claimed in c¢laim 1, 2 or 8 in which surface
\_s resistivity of said spacer sheets is 10° h/D or less.
| 5. Wafer contasinler structure claimed in claim 1, 2, 3 or 4 in which said spacer
sheets are conductive synthetic paper of polypyrrole conjugated fiber.
6 Wafer container structure claimed in claim 1, 2, 8, 4 or § in which end-
cushioning materials aré put on and under 2 plurality of said stacked and stored ws.fers._
T 7. Wafer contamer structure claimed in claim 1, 2, 3, 4, 5, or 6 in which said
container main body cpmpri_.ses the eylindrical portion standing?z.cwn an ichnégr_aphically
square base portion, and the lid body is ichnographically aguare form which is practically
similar to an ichnographical form of the base portion, the lid body snd the .cont.ainer main
body being fitted by relatively turning each -othe'r to ichnographically conform both bodie.s.
U 8. Wafer container structire clgimed in claim 1, 2, 3, 4, 5, 6 or 7 in which said

‘eylindrical portion has at least one slit to receive ap1ckuparm for putting wafers in and/or

out.

9., Wafer container structure claimed in claim 1,2,3,4,5, 6, 7or8in which said

pickup arm enters into at least one slit so as to put the wafers and the spacer sheets in the
cylindrical portion one after the ather and put out of the cylindrical portion.

10. Wafer container siructu.re claimed in claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 in which
one of the pickup arm enters into the slit and the other one of the pickup arm enters into

the same slit where said one of the pickup arm enters or a different slit so as to put the

wafers and the spacer sheets in the cylindrical portion one after the other and put out of

the cylindrical p.ortion.
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