DESCRI PTI ON DAMPI NG BODY FOR PACKAG NG AND PACKAGE BODY Techni ca

Fi el d [0001] The present invention relates to a danping body for 5
packagi ng used when packagi ng precision substrate storage containers
for storing precision substrates such as various wafers nade of
silicon, glass, conpounds, oxides, and the |ike used for producing
sem conduct or devices such as transistors and di odes, sem conductor

circuit parts such as nenories ancb@él i, tical circuit parts

such as 10 CCD and seni conduct or g}gﬁ; gﬁﬁ%onductor waf ers; ma_sk
_ |11 clas. Liouids : ) ;

Juch: as har d_dTAMENSEG BODY FOrSpACK RGN AT BRIk SGEHOTY °

gl ass, and t i ke: a package body equi pped with this danping
Tshiify! 28

body. Backgr [0002] KnO\c/im as an exanpl e of precision
substrat es | VI 67 oc RSP eI R bR ORERED o #TFRLBLIL hagy for
Fearuar d 1o erasngy ph et R il Tnselsidl siBs AR, FEkfes Pl dng:
substrates s Eﬁ)rfﬁgg?%d?sioﬁss%?é?&e L?&fit%tﬁ/ar%%suv?'?f’erg %a&?fo?lﬂlicon,
transporting such a“precision su Strate s orage contal ner, those

di sclosed in gﬁ?s%?mcohil%&f(}?ds‘” esxide@&Ndagd Naye bERE K , fO0T Ip%@‘ﬁ'agl%

Each of thes& package bodi e$ uses & pair of danpi ng bodi es arrange

on the upper sgmdcdrfhRitos IRl shidle a@{jﬁ‘ghﬁ'sﬂﬁs Sahp tdi@&@s,séé?ﬁﬁﬂ)%d%?or

cont ai ner. Each danping body is provided wth a storage section

25 storing tbichltgurs QICBHYMidRbAeS hatATST, Grid 8phesl cik@liePhrts such as
Literature 4 discloses a danpi ng body shaped by using a foam nenber.

1 [Q003] Mea@@b! andaserdi¢atliictemdniersOlsepfit8hduttornapgerst Ndagk glass;
preci sion substrate, it is desirable for a package body to have a

drop hei ght, pbiliches;diquid-atyseil dhds; ordutdrmastion derage nmaedidrssichraschard
Prectston disk substrates and optical disks made of aluminum, glass, and the like;
and a package body equipped with this damping body.
Background Art
15 [0002] Known as an example of precision substrate storage
containers used for transporting precision substrates is one disclosed in
Patent Literature 1. This precision substrate storage container uses a
retainer which projects deeply rearward from the left and right sides in
order to protect precision substrates stored therein. As package bodies
20 used for safely transporting such a precision substrate storage container,
those disclosed in Patent Literatures 2 and 3 have been known, for
example. Each of these package bodies uses a pair of damping bodies
arranged on the upper and lower sides of the precision substrate storage
container. Fach damping body is provided with a storage section for

25 storing the precision substrate storage container. Patent Literature 4

discloses a damping body shaped by using a foam member.
1



substrate storage contai ner or precision substrate stored therein
when 5t he package body packagi ng the precision substrate is naturally
dropped, of at least 1.0 m preferably at least 1.5 m [00041The
preci sion substrate storage container described in the
above-nentioned Patent Literature 1 is suitable for protecting

preci sion substrates. However, it may be problematic in that it

PZﬁSi?Ltgatafﬁ@O ’ Sﬁ%ﬁ%ﬂﬁﬁ%i@%&?ﬁﬁ%ﬁ%i iy t?%%%ﬁ?%ﬁ‘ B
therein an NE SO0 SRRSO Fediaply ki %E%ﬁaﬁiéf?v@%&p&ﬂ%?% SERg
) | PHgrct
SUhetrate stbnggb RONHrhal A BT AL ifafisictl
removi ng-thewlidhds S-RPBUAd LD Olidh SEBANE GONLANNEFeiHSElch”

a devi ce nmaeker™s proces eni

dar di .
devel gped (s iz HABERATk e RO Precihibn SR3uRE KRBAR UfPbed
storage contgf BefeashP! ep]r%fgg@?lgraqqegmqrgrﬁhe 20 retainer holds a

preci sion substrate Is a center part, and the stroke for

hol ding the @i'(ﬂﬁi]Si ONTHE i6n ! SubRRA stdrABECENGinetNEss o e

such a pr eci on ‘subst rat storage contal ner,” the conventi ona

package bodi gsowH-seddRsed Palche IaRMUEnEEN]d QniesblBAbeHrotdct 36151%%%01@
to 4 cannot fully absorb inpacts at the tinme of falling, whereby

corner and 2§ihsiggedar Hovdverhet paskagepRsicamticniPahid Guhdtcdites a
i ncrease danmages caused by the inpdacts at the tinme of falling.

Specil@i cal | ydedibgteplr apparadits Zor sdihshiagicaflybaeakhiab dbheetH®inhes did, of
0.8 mor nore, thereby increasing particlées. Therefore, the

convent i onal lopgc kiagke Hodiceestavewhehn! @indwinpethes8d from the body of the
transportation. Patent Literature 1. Japanese Patent

Appl i cati on tentdir@rebeddnse SAODO- 12582 8&ainer provided therein, an extra space

is required for placing a lid opening/closing apparatus, and so forth.

For overcoming these problems, a precision substrate storage container

15 in which a pullout stroke for removing the lid is on a par with that of a

storage container used in a device maker’s process and a lid

opening/closing apparatus standardized by SEMI Standard E62, E63,

etc. can be used has been developed (see Patent Literature 5). In this

precision substrate storage container, however, the area where the

20 retainer holds a precision substrate is limited to a center part, and the

stroke for holding the precision substrate is short. Therefore, when

packaging such a precision substrate storage container, the conventional

package bodies disclosed in the above-mentioned Patent Literatures 2 to

4 cannot fully absorb impacts at the time of falling, whereby corner and

25 ridge parts of the package bodies in particular may increase damages

caused by the impacts at the time of falling. Specifically, the precision
2



Patent Literature 2: Japanese Patent Application Laid-COpen No.
7-307378 Patent Literature 3: Japanese Patent Application Laid-Open
No. 2002-160769 10Patent Literature 4: Japanese Patent Application
Lai d- Open No. 2004-168324 Patent Literature 5: Japanese Patent
Application Laid-Open No. 2003-174081 Disclosure of Invention
15Techni cal Probl em [ 0005] Meanwhi | e, pol ystyrene foans, urethane

AN Sl T
ool YR ene L ' 54006t INES e AR B RISRLE TR
(e 5120, IRGHRE RGP 2L aroe, spacee for

actert o5 2l 39t VRTRRSE. IR CaPLLafILATOB K6

pol yskyrene Qg@ms been problematic, for exanple, 25in that their
end parts ar€ easy to break, so that their finely divided fragnents

may contam npbl §3fkrhRREE 207 ThPEdRC MRS AMICELHBAC Laid-Open No.

7-307378
Patent Literature 3: Japanese Patent Application Laid-Open No.
2002-160769

10 Patent Literature 4: Japanese Patent Application Laid-Open No.
2004-168324 |
Patent Literature 5: Japanese Patent Application Laid-Open No.
2003-174081
Disclosure of Invention

15 Technical Problem
[0005] Meanwhile, polystyrene foams, urethane foams, and the like,
for example, may be used in order to reinforce the above-mentioned
conventional package bodies. However, the polystyrene foams,
urethane foams, and the like have been problematic in that they tend to

20 become bulky in general, thereby increasing the size of package bodies,
thus necessitating large spaces for storage and transportation, which
lowers the space efficiency of factories and increasing the transportation
cost for collecting the damping bodies after use. Also, the damping
bodies made of polystyrene foams have been problematic, for example,

25 in that their end parts are easy to break, so that their finely divided

fragments may contaminate clean rooms of the factories, while the
3



danpi ng bodi es made of urethane foans are hard to break but have been
probl ematic, for exanple, in that their foam openings are exposed at
the surface and thus are easy to catch contam nants. They have al so
been problematic in terms of reuse and recycle in view of the

probl ens 5nmentioned above. It is therefore difficult for the

pol ystyrene foans and urethane foans to be used as danpi ng nenbers.
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a botfom par coveri ng an upper or ower on
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peri pheral bottomfeinted on an outer periphery of the abutment at a
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cont ai ner 25than 1s the abutne d wherein a step part

formed betwegp tife @bflngat and the outer peripheral bottom

Solution to Problem
[0007] The damping body for packaging in accordance with one
aspect of the present invention is a damping body for packaging
arranged on at least one of upper and lower sides of a precision

15 substrate storage container when packaging the precision substrate
storage container storing a precision substrate with a package body; the
damping body comprising a bottom part covering an upper or lower
face of the precision substrate storage container upon packaging, an
outer peripheral wall rising from an outer peripheral edge of the bottom

20 part, and a reinforcement formed with the outer peripheral wall; wherein
the bottom part has an abutment adapted to abut against the upper or
lower face of the precision substrate storage container and an outer
peripheral bottom formed on an outer periphery of the abutment at a
position distanced more from the precision substrate storage container

25 than is the abutment; and wherein a stepped part is formed between the

abutment and the outer peripheral bottom.
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[0008] I n accordance with this aspect of the present invention,

bet ween the abutnent abutting agai nst the precision substrate storage
container at the tine of packaging and the outer peripheral wall
rising fromthe outer peripheral edge of the bottom part having the
abutment, 5 the outer peripheral bottomis formed at a position

di stanced nore fromthe precision substrate storage container than is

veri pherar bEUEH anal {Slﬁig%aaﬁ%tm BottS8 qudiser o The (eseifetvation
abutnent | { avBPQERS TevebUERT %@%i@%@a&%lﬁﬁoﬁﬁ SersiPTui s SToree)
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bel | ows. AItern e fein orcerrent 1g2)

protrusion h dgg?cﬁg'io’ﬁr m@%tﬁfagésc&ﬁﬁﬁi Whaﬁqg]tﬂkp@ﬁﬁﬁ{&ﬂl ¥v}{1leng

t he danpi ng or packaging in accor ance I'S aspec

the present gg&gge& ugst r%hfoﬁ?é& Bellvebs ﬁeZBB&?géﬁg) &faﬁlt?ﬁqrﬂgaﬁ@rtﬁe

to the pr eci ate stor age cont al ner

peripheral babi@fend, 0QtdhEXFfleBbFOliN theN&, e AIS 4R indphact FHomRHM Bﬂts?de

projection projecting away fromfhe precision substrate storag

ConcaLne] Soihs BT S €} M b, SITUROY o wit
ConsgqQuent | yrespRct he @ieButef p@Apheral wall and thus can absorb the impact
efficiently. This can prevent large impacts from instantaneously being
exerted on the precision substrate storage container and effectively
damp drop impacts.
[0009] Preferably, in the damping body for packaging in
15 accordance with this aspect of the present invention, the reinforcement
is a bellows. Alternatively, the reinforcement may be a recess or
protrusion having an arc-shaped cross section.
[0010] Preferably, in the damping body for packaging in
accordance with this aspect of the present invention, the abutment is a
20 pedestal projecting more to the precision substrate storage container
than is the outer peripheral bottom. |
[0011] Preferably, the pedestal is formed with a projection
projecting away from the precision substrate storage container and
reducing a diameter stepwise as the projection separates from the

25 precision substrate storage container. Consequently, in the event of an

impact from the outside, the impact can be received stepwise by the
5



i npact fromthe outside, the inpact can be received stepwi se by the 5
projection, so as to be mtigated. Therefore, drop inpacts can be
danped further effectively. 100121The bottom part nay have an
opposi ng portion opposing the upper or |lower face of the precision
substrate storage container and a 5 projection projecting to the
preci sion substrate storage container than is the opposing portion
and reducing a .dianeter stepwjse as th prfhection epar. at es fronlgge
[

preci si on suB’éqJF‘éttl%nastSBr%@éo\(lz\’bﬁtg}lﬁgﬁe CichRICa AMDASLY GRRe

by the projegtion., J0013] Rref.erably, the stepped part is forned with
an i nwardly é@@@ﬁﬁe{i‘@@r%f{?cbﬁﬁ ed recess or outwardly projecting

e RS BT i,
| ower o1 es BRSS B dbreF ghee g bR N Ruftial SiredF iR A8
oot 8 on suBeBPERRT PR loE SO Bty Mk then s
Substrate ot HEOESRIRE RuPRGRS eI h ARG bt BERY i Bhvessior
rei nf or cenont iAo g A RECGRTEr hshafe bR SUgBHL: il e
bott om part ?@‘?ﬁ%ﬁg%ﬂﬁ%%@@ﬁ%ﬁ&@gm agai nst the upper or

| ower face o e precision Sst'rate storage container; and wherein

e 20U ). PP EELAY, NS08 eI Bimelidd S hirdly
10 depressed arc-shaped recess or outwardly projecting arc-shaped
protrusion in a plan view.
[0014] The damping body for packaging in accordance with
another aspect of the present invention is a damping body for packaging
arranged on at least one of upper and lower sides of a precision
15 substrate storage container when packaging the precision substrate
storage container storing a precision substrate with a package body; the
damping body comprising a bottom part covering an upper or lower
face of the precision substrate storage container upon packaging, an
outer peripheral wall rising from an outer peripheral edge of the bottom
20 part, and a reinforcement formed with the outer peripheral wall; wherein
the bottom part has an abutment adapted to abut against the upper or
lower face of the precision substrate storage container; and wherein the
abutment has a projection projecting toward or away from the precision
substrate storage container.
25 [0015] This aspect of the present invention is equipped with the

abutment adapted to abut against the precision substrate storage
6



25[ 0015] Thi s aspect of the present invention is equipped with the
abut nrent adapted to abut against the precision substrate storage 6
container, while the abutnment is fornmed with the projection
projecting toward or away fromthe precision substrate storage
contai ner. Consequently, in the event of an inpact fromthe outside,
the projection collapses, so that the inpact can efficiently be

xert o on (HRBRE SO CbaPUHTET. FoFarace oA erbIQIkF M BEEGang
i oot er st ORW 8 1 GhiaHaX 1G4 H°CRCORSEORAUR, SIRASE: SRBIRCT
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exerted on the precision

danp drop i mpaGkaseP IS RGeS Ik ng)gé%tg%l} | %ﬁ?&ﬂe@nﬁ[&ﬁlgﬂlg ggrecision

danpi ng body for packadi ng and pac accor dance

10, B stokogo et o e I rgfehch S ol
precision substrate storage container, while the diameter of the
projection decreases stepwise as the projection approaches the precision
substrate storage container when the projection projects toward the
precision substrate storage container.

15 [0017] The package body of the present invention comprises the
above-mentioned damping body for packaging. This aspect of the
present invention comprises the above-mentioned damping body for
packaging and thus can efficiently absorb impacts from the outside if
any. This can prevent large impacts from instantaneously being

20 exerted on the precision substrate storage container and effectively
damp drop impacts.

Advantageous Effects of Invention
[0018] The damping body for packaging and package body in
accordance with the present invention can efficiently absorb impacts at

25 the time of falling.

Brief Description of Drawings



[0019][Fig. 1] is an exploded perspective view at the tinme of storing
a precision substrate storage container in a package body in
accordance with a first enbodi nent of the present invention; [Fig. 21
is a sectional view of a state where the precision 5substrate storage
container is stored in the package body in accordance with the first
enbodi nent of the present invention;, [Fig. 3] is a perspective view
of an upper I.ng body i accordan?e (th the first enbodﬁnent of
the present ti ontFigri Bl 13120 explofeth parsewdive NeeWpple thel dimsien gt
body in accordance 10with the first enbodi nent .of the present

i nvention; [EPENEsE PECHIGRIYRSNALS WRALCaRRNANGN tth@2rKnge \rogdyoin
acdor dance vASHTEREST P2 EFBOHT RRFITIER. PR IGPESERt TVERBHRY on, [ Fi g.
1 s 2 plen view gt i ouer dampLpg oty 1 getordance oL e
sectignal v o ok e OBE e HATEAPS, SR SRR I s siages
modi fi ed with the first embodiment of the present invention;
[Fig. 3] is a perspective view of an upper damping body in
accordance with the first embodiment of the present invention;
[Fig. 4] 1s a plan view of the upper damping body in accordance
10 with the first embodiment of the present invention;
[Fig. 5] 1s a sectional view taken along the line V-V of Fig. 3;
[Fig. 6] is a perspective view of a lower damping body in
accordance with the first embodiment of the present invention;
[Fig. 7] is a plan view of the lower damping body in accordance
15 with the first embodiment of the present invention;
[Fig. 8] is a sectional view of an upper damping body equipped
with a reinforcement;
[Fig. 9] is an enlarged sectional view illustrating a modified
example of a bellows in accordance with the present invention;
20 [Fig. 10] is a sectional view of the upper damping body in
accordance with another embodiment of the present invention;
[Fig. 11] is a perspective view of the damping body in
accordance with a second embodiment of the present invention;
[Fig. 12] 1s a plan view of the damping body in accordance with

25 the second embodiment of the present invention;

[Fig. 13] is a sectional view taken along the line XIII-XIII of
8



exanpl e of a bellows in accordance with the present invention;

20[Fig. 10] is a sectional view of the upper danping body in
accordance wi th anot her enbodi nent of the present invention; [Fig.

11] is a perspective view of the danping body in accordance with a
second enbodi nent of the present invention; [Fig. 121 is a plan view
of the danping body in accordance wi th 25the second enbodi nent of the
pr esent inveﬁti ,, [Fig. 13] is a sectional view taken along the line
XI11-X11 of "&ilg> 11; [Fig. 14] is a sectional view taken along the

e S % Ll Pl BB O ek o
;Prﬁntion; [Eh§TU%6] Is a plan view of the danpi ng body in accordance
[Fig. 15] is a perspective view of the damping body in
5 accordance with a third embodiment of the present invention;
[Fig. 16] is a plan view of the damping body in accordance with
the third embodiment of the present invention;
[Fig. 17] is a sectional view taken along the line XVII-XVII of
Fig. 15;

10 [Fig. 18] is a sectional view of an outer peripheral wall formed
with a reinforcement protrusion in accordance with a modified example
of the present invention; and

[Fig. 19] is a plan view of the damping body formed with a
stepped part in accordance with a modified example of the present

15 invention.

Reference Signs List

[0020] 1...package box (package body); 2A, 2C...upper damping
body (damping body for packaging); 2B...lower damping body
(damping body for packaging); 2D, 2E...damping body (damping body

20 for packaging); 3...precision substrate storage container; 21, 41, 61,
71...bottom part; 22, 42, 62, 72, 82...outer peripheral wall; 23, 43,
63...bellows (reinforcement); 24, 74...projection; 25, 45, 75...pedestal
(abutment); 26, 46, 66, 76...outer peripheral bottom; 27, 47, 67,
77...stepped part; 48...semicircular part (arc-shaped recess);

25 49...semicircular part (arc-shaped protrusion); 64...projection

(abutment); 65...opposing portion; 73, 83...reinforcement recess
9



the third enbodi ment of the present invention; [Fig. 17] is a
sectional view taken along the line XVII-XVIl of Fig. 15; 10[Fig. 18]
Is a sectional view of an outer peripheral wall forned with a

rei nforcenent protrusion in accordance with a nodified exanple of the
present invention; and [Fig. 191 is a plan view of the
danpi ng body formed with a stepped part in accordance with a nodified
exanpl e of tPe. esent éSinvention. Ref erence Signs List [0020]1..

. package boxlﬁﬁﬁéﬁgageﬂ dy):; 2A, 2C...upper danpi ng body (danpi ng

packagi ngy . DEScBptionahEmBoRbasat Lﬂgi ﬁgdﬁoésa%i fn or packagi ng)

S OGP I L o 1 8 i B
pedestal | ( aBREIRR: ”%%Paa%dg%éodyé%r é’%ﬁaﬁ%wﬁbﬁﬁ? st oy

1005, 7Z5425””5569§’§§@P%aiE”éﬂflﬁ%fﬂ’eft%e@ e e ol BR FIEVARES the
Pr OJ ect i on gﬁﬂgtc{&@fﬁuen@? yill BEPAREAY R%Ahe shine signs while omitting

83...reinforce
their overlapping descriptions.

[0022] Fig. 1 is an exploded perspective view at the time of storing
a precision substrate storage container in the package body in
10 accordance with the first embodiment of the present invention. Fig. 2
1s a sectional view of a state where the precision substrate storage
container 1s stored in the package body in accordance with the first
embodiment of the present invention. As illustrated in Figs. 1 and 2, a
package body 100 has a package box 1, an upper damping body 2A, and
15 a lower damping body 2B.
[0023] The package box 1 is a box for packaging a precision
substrate storage container 3 when transporting the precision substrate
storage container 3. The precision substrate storage container 3 is a
container for storing a semiconductor wafer (precision substrate) 33.
20 After being put into a plastic bag or aluminum—laminéted bag and
hermetically sealed, the precision substrate storage container 3 is
packaged with the package box 1 while being held between the upper
damping body 2A and lower damping body 2B.
[0024] Various cardboard boxes, boxes made of plastic resins such
25 as polyethylene and polypropylene, and boxes made of foam materials

such as polyurethane, polyethylene, and polypropylene resins, for
10



(reinforcement) Description of Enbodi nents [0021]1n the foll ow ng,
enbodi nents of the danpi ng body for packagi ng and package body in
accordance with the present invention 5 will be explained with
reference to the drawings. In the drawi ngs, the sane constituents
will be referred to with the same signs while omtting their
over |l appi ng descriptions. [0022]Fig. 1 is an expl oded perspective

'nthe packabABBL ?z%n%‘s”&&ﬁé@ﬁ%?a&&é%%g fi ?@e@h%&ﬁgm"”t & f:v%the
D YL Mo ion e s Pl A Shreh TR SRS shpige
11 st rat ed FRUBIES S Candb ST alia0s: bol T8 iBsok AlskGe UK 11
' 2 d . d i body 2B. [0023] Th
sackbe o BN t 5, LSUE AT, e ot LS
: 3 _ . M .
container 3. G HERT IR st e e Bl aRuASE: HRHCPEbEt 395 and the
cont ai ner f.ofiké,t oring a seniconductor wafer (precision substrate) 33.
20 After being put into a plastic bag or alum numlam nated bag and

ner oo YOI, THE MR G RI55LY 20 BERERSORNS, fpd oo
Garp. 15, D00y A8 GHET SR g Ry Ll ROROHIEY it Hosh e
packaging the precision substrate storage container 3 with the package
10 box 1, while the lower damping body 2B is a damping body arranged on
the lower side of the precision substrate storage container 3 when
packaging the precision substrate storage container 3 with the package
box 1. They will be referred to as damping bodies 2A, 2B in the
following explanation when it is not necessary for the upper and lower
15 damping bodies to be distinguished from each other. When explaining
the damping bodies 2A, 2B, the side facing the precision substrate
storage container 3 will be referred to as the front side and its opposite
side as the rear side.
[0026] The damping bodies 2A, 2B are shaped by known
20 manufacturing methods such as vacuum shaping, compressed air
shaping, pressure shaping, and plug-assisting of resin sheets.
Examples of the resin sheets to be shaped into the damping bodies 2A,
2B include sheets made of plastics such as polyolefin-based resins and
polystyrene-based resins.  The thickness of the resin sheets is

25 preferably about 0.5 to 2.0 mm, more preferably about 0.7 to 1.6 mm.

The resin sheets may be doped with antistatic agents, colorants, and
11



25as pol yet hyl ene and pol ypropyl ene, and boxes nade of foam materials
such as pol yuret hane, polyethylene, and pol ypropyl ene resins, for 10
exanpl e, can be used as the package box 1, while being formed with
such di mensions that one or a plurality of precision substrate
storage containers 3 can be stored therein. Wien nmade of a plastic
resin in particular, the package box 1 can inprove its conveni ence of
reuse and 5_inhibit .clean roons from being contam nated with paper
dust and thev?pQgsaﬂégﬁg?The upper danpi ng body 2A is a danpi ng body

cont arner 3 WIE7TIhAcK %ﬂ@pﬁ%ﬁ%ﬁw@ﬁéi@f St’vﬁﬂt &%é»?{e%%ﬁgﬁg_@m@
danpi ng. body GFTagel SIEtns Poner Tikug b St Pe Bras eonveabaet duder
ST o i O SR SRR AL iR
contai ner 3 W e oL cf(agg @g%?%%?_ ﬁgy %lﬁs bégnﬁg %@td fi éjl%j cn
necessary ol PEopErE ard 1 cheP S g Dol Rd Carpine” By in

gistingul shededdiamhea siuptietirs UaBoAKALAL OF Bk bRAARTIN ARIALAUREFRL

2B, the side facing the precision su age con

be referred r i i Si : as the rear

si de. [0026] S2s 8 ﬁ%ﬁﬂél PRy E%@A@%%é%?é@g%p&%?%?dm 20 -
manuf act urin ods V3 : : :
pressure sha i({\%] and%?ﬁ@@s‘@f‘?ﬁ? of ﬂ?‘e%‘gnlsgﬁléﬂé?gé& 1atrﬁrpeF gi 0 f?’%e

resi n sheet sgogine thoapreidibh OstihierA8 RO DY Rgine 3 2B THIS! HiRss is
sheets nmade of plastics such as pol yol efi n-based resins and

pol y$0yr ene- iaseel s hsottdiepahi Zkneserigl tHeeuppet Tasd et thel ?Lrec?ﬁon
preferably about 0.5 to 2.0 mMm nore preferably about 0.7 to 1.6 mm

The resin shegbsirareytdragd epetainet B @it as batdrpafsindral wedl 22 ahisg fiid
H the outer peripheral edge of the bottom part 21. The height of the
outer peripheral wall 22 alternately becomes higher and lower in a
repeating manner along the outer periphery. In the following, the
15 higher parts of the outer peripheral wall 22 will be referred to as outer
peripheral wall protrusions 22a, while the lower parts of the outer
peripheral wall 22 will be referred to as outer peripheral wall recesses
22b. In this embodiment, four outer peripheral wall protrusions 22a
and four outer peripheral wall recesses 22b are alternately provided

20 along the outer periphery.
[0029] A bellows (reinforcement) 23 for absorbing impacts is
formed at an end face (end part) of the outer peripheral wall 22. The
bellows 23 is formed by three continuous triangular bent pieces, such as
to surround the whole periphery of the precision substrate storage

25 container. The triangles forming the bellows 23 have the same height.

When the end face of the outer peripheral wall 22 is formed with the
12



various additives. 100271The upper danpi ng body 2A will now be
explained with reference to Figs. 3 to 5. Fig. 3 is a perspective
vi ew of the upper danping body in accordance with the first

enbodi ment of the present 5 invention, Fig. 4 is a plan view of the
upper danping body in accordance with the first enbodi nent of the
present invention, and Fig. 5 is a sectional view taken along the
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wal | 22. The bel 3is forne ree conti nuous triangul ar

pi eces, suchp@gphéras BoHOUDd6HBEMMI SRS LRPGeYipery bF tRE BelESAN25 at

substrate storage
10 a position distanced more from the precision substrate storage container

3 than is the pedestal 25. Hence, the pedestal 25 is formed such as to
project to the front side (upper side in Fig. 5) from the outer peripheral
bottom 26. A staircase-like stepped part 27 is formed between the
pedestal 25 and the outer peripheral bottom 26. The stepped part 27 is

15 formed such as to surround the outer periphery of the pedestal 25. The
stepped part 27 is constituted by a plurality of steps 27a, each having
substantially the same height.
[0031] When thus provided such as to surround the outer periphery
of the pedestal 25, the stepped part 27 can mitigate vertical impacts if

20 any while receiving them stepwise. Hence, in the event of an impact,
the whole stepped part 27 can be inhibited from collapsing at once, and
the pedestal 25 can be deformed smoothly in balance without being
affected by the rigid outer peripheral wall 22. This can improve the
vertical (heightwise) impact absorbing capability.

25 [0032] The pedestal 25 of the upper damping body 2A is formed

with a plurality of projections 24 projecting to the rear side. As
13



25container. The triangles fanning the bellows 23 have the same

hei ght. When the end face of the outer peripheral wall 22 is fow ed
with the bellows 23, the outer peripheral wall 22 can

expand/ contract in the event of a lateral inpact, thereby efficiently
absorbing the inpact. Preferably, the height of the outer peripheral
wal | 22 is changed such that the bellows has different height

Povor oy, {HEGR EEY Rt A 5508
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petjest gl ZEhlg{OJ ‘Lﬁ}?%ﬁ :)g)g: ﬁi%) O4f's Pé{ﬁ@g}&c%rsgélzsr oﬁ SIP hggBr g@ﬁ%l Kpective
substr st or hner 0 ql: . t
pioeeta 22 PO UL o AR BSE o  hor
teppid pari2 B PR Cd . SlarRn P Rl Rk ok "B "pR S ol oS bt
peripheral bkt t%%entrhefﬁéegﬁﬁg%ﬁgﬁé d%g tféﬂ%y:zlglgo?ﬁg‘ﬁ%t Zipﬁgggaaiftfgre%

surround the outer periphery e pe par

the same hei S BeR Rk te BB 20" uch as o surround the
verticar i mpoerat ¢ o R ES PloleRioh TS RUTRRELERIL 2 IGRIT A SRR
the event of 24N J4maks stépaniphe geegge@@@e patkling sgéggggsi Aiffireht ﬁ%m y

from col | apsi ng at "once, "and the p stal 25 can b med snoot

i n bapance widdmosthebei Mheaéfors! ROtHY el b8t bf gh?nﬁﬁcﬂﬁcﬁ%ﬂh@*@i@idé{‘@hé

22. This can inprove the vertical (heightw se) inpact absorbing "~
capabi lity. pojé@sd] Theapetiesiat tRE infpdcheviiRpRicetidmpl ingtdmie 2A TiHs

rormed can inhibit the projection 24 as a whole from collapsing at once in the

event of an impact, and prevent strong impacts from being exerted on

the precision substrate storage container. This can further restrain the

15 lid 32, to which a retainer 31 holding the precision substrate is attached,
from fluctuating at once, whereby particles can be reduced.

[0034] Preferably, the leading end part 24p of the projection 24 has

a rigidity extremely Iower than that of the remaining part. Preferably,

the leading end part 24p of the projection 24 projects more to the rear

20 side than is the outer peripheral bottom 26, so that a clearance is

provided between the lower face of the leading end part 24p of the

projection 24 and the lower end 22c¢ of the outer peripheral wall 22 (the

lower end 22c of the outer peripheral wall 22 projects below the lower

face of the leading end part 24p of the projection 24). Such a structure

25 can inhibit vibrations from being transmitted, so as to improve the

anti-vibration performance, while enhancing the damping capability.
14



with a plurality of projections 24 projecting to the rear side. As
illustrated in Fig. 3, the projections 24 are arranged in a matrix of
3 by 3 and have the sane height within the range of 30 to 80 mm Each
projection 24 has four cylindrical steps 24s, 24p with respective
dianeters of 10 to 80 mm whi ch decrease toward the | eading end part

5 24p thereof The steps are formed wth a gap of 5to 15 mm

hei ant o 1 met Mt R e weﬁemlﬁg%i&&ﬁ oo ceetplauned: wigh
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an be idhig®§®SB§3FB% P TRl Ro o ake %ﬁ%fré‘f%ésfor
i o175 16 AT ALY, s -
lBe:LSﬁ:e; Eﬁ%@%%‘ 35 2 00 Bt %%?’3’??88%%% ?@3%*32‘%%&%%&#%%?%
| ower end ZZ%u%%‘%ﬁ%tEe ou gr&ggarlli%p %FPE%?Q?{@&%@?I %%5% Elg%%k&?n
the qpter pefiePbard pueiphed? RIS %%“tt%eb%ﬂ%{ g)%rﬂ quer F1RE hiepshit BE the

| eadi ng end part 24p of “"the projection 24) h a structure 25can
i nhi bit vi br giepferfphRmbiallol2 E@b’@dﬂ:&l@%co‘iﬁeéﬂm Herl 40 Rieert ﬂ@ng the

anti-vibration perfornmance, while enhancing the danpi ng capabi |
10035] The | opeterdperpherpodin2hev fdllowiighettrx ighee hamd hof the outer
peripheral wall 42 will be referred to as outer peripheral protrusions 42a,
while the lower parts of the outer peripheral wall 42 will be referred to
15 as outer peripheral recesses 42b. In this embodiment, a pair of outer
peripheral recesses 42b are arranged such as to oppose each other.
[0037] A bellows (reinforcement) 43 for absorbing impacts is
formed at an end face (end part) of the outer peripheral wall 42. The
bellows 43 is formed by three continuous triangular bent pieces, such as
20 to surround the whole periphery of the precision substrate storage
container. The triangles forming the bellows 43 have the same height.
When the end face of the outer peripheral wall 42 is formed with the
bellows 43, the outer peripheral wall 42 can expand/contract in the
event of a lateral impact, thereby efficiently absorbing the impact.

25 Preferably, the height of the outer peripheral wall 42 is changed such

that the bellows 43 has different height positions, whereby the outer
15



reference to Figs. 2, 6, and 7. Fig. 6 is a perspective view of the

| ower danpi ng body in accordance with the first enbodi nent of the
present invention, while Fig. 7 is a plan view of the | ower danping
body in 5accordance with the first enbodi ment of the present

i nvention. [0036] The | ower danping body 2B is provided with a recess
for storing the precision substrate storage container 3. This recess

preci 51 on s UBGHPRYE] S| A S DA HUTOTSTakt da R bl o1 por | phor al vl
The hei gt olVUH out en 5oRoBRBH BPatAFL 9. {5 olie yiasa e obgindh
part s of t neCaPhenct PReREl (Hatns) 3 PR REkPRckgfsl BETaper
ber i phor al Wi 43 (%) DRI, ook’ $hSeelbbiabhen oF P . coutes
arranged suchodgiest onnsed Bk @ U BB RMilTy G (R peedtab 43Tt
(end par () of Pose, Bl AR HAD (AR Tysisih SRl Bta SR Fifingy

b h [ [ b ' , 20
Che whote pet inary o DRRGNaF s SRR HER nRk Sl 365 B r Bt i atg

fhco of the Diige: tdithd Bonf sl AR AibacdBel Hdiflthe AP, bfpGaf
the outer pephRbsI als. Wah | ;t@?rcﬁ@éui]%pgﬂgg@reg%@m ii? nfgg@;{ﬁ“%@%w%n &he

| ateral inpact, thereby efficiently

25Pr ¢per abl ypeddrealnes ahll tBE duter ?é‘ﬁiﬁher@?'ﬂo@ﬂ&% alp. Wafhe 4ppedGitnasds
such that the bellows 43 has different height positions, ereby the

outer 15 formed such as to surround the outer peripheral of the pedestal 45.
The stepped part 47 is constituted by a plurality of steps 47a, 47b, 47c.
Here, the steps 47a, 47b, 47c are arranged in this order from the pedestal
45 toward the outer peripheral bottom 46. The steps 47a, 47b have

15 semicircular parts 48 depressed inwardly in a plan view. A plurality of
(3 in this embodiment) semicircular parts 48 are arranged in each of a
pair of sides opposing each other. The semicircular parts 48 may be
replaced by semicircular parts 49 protruding outward in a plan view as
illustrated in Fig. 19.

20 [0039] When thus provided such as to surround the outer periphery
of the pedestal 45, the stepped part 47 can mitigate vertical impacts if
any while receiving them stepwise. Hence, in the event of an impact,
the whole stepped part 47 can be inhibited from collapsing at once, and
the pedestal 45 can be deformed smoothly in balance without being

25 affected by the rigid outer peripheral wall 42. This can improve the
vertical (heightwise) impact absorbing capability.
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peri pheral wall 42 can expand/contract favorably. 100381The bottom
part 41 of the | ower danping body 2B conprises a pedestal (abutnent)
45 adapted to abut against the | ower face of the precision substrate
storage container 3 and an outer 5 peripheral bottom 46 formed on the
outer periphery of the pedestal 45 at a position distanced nore from
the precision substrate storage container 3 than is the pedestal 45.
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and t he pedestal i ance W t hout being

5 can be def oi rred_ snoot hl _ _
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the vertical (heightw se) |npact absorbing capability. 16 [0040] The
pedestal 45 pfojeboh qweéarﬁﬁﬁﬁ'ga@ thedynZit ivehide e¥telethgitistepwieur althiky

of projections 44 projecting to the rear side of the outer peripheral
wal | 42. As cah ushibit b projEetgon A4 hava whojefitdmnlkpsaigat once in the
event of an impact, and prevent strong impacts from being exerted on
the precision substrate storage container. This can further restrain the
15 lid 32, to which the retainer 31 holding the precision substrate is
attached, from fluctuating at once, whereby particles can be reduced.
[0042] Preferably, the leading end part 44p of the projection 44 has
a rigidity extremely lower than that of the remaining part. Preferably,
the leading end part 44p of the projection 44 projects more to the rear
20 side than is the outer peripheral bottom 46. Employing such a
structure can inhibit vibrations from being transmitted, so as to improve
the anti-vibration performance.
[0043] Thus, in the damping bodies 2A, 2B, the bottom parts 21, 41
of recesses for storing the precision substrate storage container are

25 formed with the abutments 25, 45, stepped parts 27, 47, and outer

peripheral bottoms 26, 46, while the abutments 25, 45 are formed such
17



arranged in a row and have the sane height within the range of 30 to
80 5 mm Each projection 44 has four cylindrical steps with
respective dianmeters of 10 to 80 nm which decrease toward a | eadi ng
end part 44p thereof The steps are fornmed with a gap of 5 to 15 mm
t her ebet ween. [0041] When the projection 44 is provided with a
plurality of steps, the steps can have respective buckling strengths
different from each. other. Therefore, in the event, of an inpact
fromthe out&f &%Prf)ﬁ@%%ﬁ%fl £ JHeE peripheral: hefen png’efs% tquHig &ront

ece 0 St T Can LI e o g0 B4 5 o o
conta ner - Th 20 SDHESS: Rah AT ufe SVerd ol Tersl Trpaik Lhowise, one
ot uat i ng epaaebiiqlfed aBo IR pRIfaEt. B S Bub@ad8bed bRk 27, 47,

Figi dbty ext veib eGPt Bl Pice A arPrahg ol s dBRy
Fear 20 o abnprelRfe. ot RuBhe bAEFMAFE P eBh B nebBiyt Subdfus
"mprove the Saroeq Cpaindt P oghe By et B B8 olffhe B5 dalfe
breci si on subsiaPLodHsPRRidte Sobe ot BEES 3 Eah M Hiflaf | MHince,
Wil ihe apoiaiohd sudlimbler i P TeARGPRGIRhg Mt Aty &b b
out ef gper i phgn&)iaket. (A PRk ta;%el: g)\ii%vfrﬁe& PrdhSntfe@RingSbf€¢hé gg@%tgﬁé he

stepped parts 27, 4_7. This a e stepped parts 27, (
col I apse grapp®i4]y i nShéie @ffk@geoﬁoéyVP@G iRl al EFEeientoiAph¥d ﬁﬁm}ﬁgg

i npact col lapses all of the plurality of steps in the stepped part
27, 47, force as a package body for a precision substrate storage container
having a lid with a built-in automated latch mechanism and can prevent
a precision substrate (wafer) from being damaged, derailing, and
15 increasing particles even in a 150-cm drop test which has been
considered difficult for conventional package bodies to adopt. Also, a
vibration test has verified that the precision substrate does not move
rotationally, and the inside of the precision substrate storage container
can be prevented from being contaminated. Therefore, the precision
20 substrate storage container can be transported safely.
[0045] When the damping bodies 2A, 2B are colored, initial
production articles and the like can separately be managed in the event
of a spec change and the like. Shaping a resin sheet with a female
mold can improve the strength of the damping bodies 2A, 2B while
25 keeping the thickness of their bottom and corner parts, and reduce the

amount of stretching the bottom and corner parts, so as to keep the
18



5 so that the inpact danping force (inpact absorbing capability) is
| ost. Therefore, no strong inpacts will be exerted on the precision
substrate storage container 3, whereby inpacts onto the |id 32

cl osing the opening of the precision substrate storage container 3
can be mtigated. Since vibrations and inpacts onto the retainer
hol di ng the substrate can be 10al |l eviated, particles are prevented

fromincreasjng on t substrate 044] Such. package body 100 has a
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Sheet wi th afimre sssral: SRERGEENE BRI misscl Pyt i iggsls a
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corner parts CYSLYA 8sitp s
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enbodpment ohod PO IPILEREWHiRMES bkRMeM dn BOWaBEoRERIFRhE e pet BAd lower
sides of the precision substrate storage container 3 when packaging the
precision substrate storage container 3 with the package box 1. In the
explanation of the damping body 2D, the precision substrate storage
container 3 side will be referred to as the front side and its opposite side
15 as the rear side.
[0047] The damping body 2D is provided with a recess for storing
the precision substrate storage container 3. This recess is formed by a
bottom part 71 covering the upper or lower face of the precision
substrate storage container 3 and an outer peripheral wall 72 rising from
20 the outer peripheral edge of the bottom part 71. The height of the
outer peripheral wall 72 alternately becomes higher and lower in a
repeating manner along the outer periphery. In the following, the
higher parts of the outer peripheral wall 72 will be referred to as outer
peripheral wall protrusions 72a, while the lower parts of the outer
25 peripheral wall 72 will be referred to as outer peripheral wall recesses

72b. In this embodiment, four outer peripheral wall protrusions 72a
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reference to Figs. 11 to 14. Fig. 11 is a perspective viewof the 5
danpi ng body in accordance with the second enbodi nent of the present
invention, Fig. 12 is a plan view of the danping body in accordance
wi th the second enbodi nent of the present invention, Fig. 13 is a
sectional view taken along the line X1I1-XIIl1 of Fig. 11, and Fig. 14
is a sectional view taken along the line XIV-XIV of Fig. 12. The

danping 10 body. 2D is one ich is arranged at | east one of the
upper and | fong cuutgy H%%glci“@l ﬁeg%%ﬁr’gﬂé 3§?o§1 aE‘%MtB’fQYé cd
when packagi r\l% tﬁﬁ pr?ci Sion substrate storage container 3 wth the
package box A'VNEAIFRAEBFARAEYon of the danping body 2D, the
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protrusions 72a 19 ‘and four outer peripheral wa recesses
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outer peripheral wall 72 can expand/contract in the event of a lateral
impact, thereby efficiently absorbing the impact.
[0049] The bottom part 71 of the damping body 2D comprises a
pedestal (abutment) 75 adapted to abut against the upper face (lid 32) or
15 lower face of the precision substrate storage container 3 and an outer
peripheral bottom 76 formed on the outer periphery of the pedestal 75 at
a position distanced more from the precision substrate storage container
3 than is the pedestal 75. Hence, the pedestal 75 is formed such as to
project to the front side (upper side in Fig. 12) from the outer peripheral
20 bottom 76. A staircase-like stepped part 77 is formed between the
pedestal 75 and the outer peripheral bottom 76. The stepped part 77 is
formed such as to surround the outer periphery of the pedestal 75. The
stepped part 77 is constituted by a plurality of steps 77a, each having
substantially the same height.
25 [0050] When thus provided such as to surround the outer periphery

of the pedestal 75, the stepped part 77 can mitigate vertical impacts if
20



plurality of reinforcenment recesses (reinforcenents) 73. As
illustrated 5 in Fig. 14, each reinforcenent recess 73 has an
arc-shaped (semicircular) cross section so as to be depressed
downward, while being feinted like a line in a plan view. The

rei nforcenent recesses 73 are fornmed such as to partly surround the
outer periphery of the precision substrate storage container 3. Wen

the end face of t]giz outer. 1 eri pher al [l 72 i formed with the
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part 77 can mti e vertical inpacts If 20 receivin

stepwpse. Hetieps dr8 fobclVRith Qfgagnof RPRCLS5 rhie indreberwéappred ﬂﬁfbh%ﬁ7
can be inhibited fromcollapsing at once, and the pedestal 75 can Dbe

def ormed snohdld V78 fis bidkrarge an theodentee 88 AflEadihed ehd ?Qﬁ 74gi 8f the
outer peripheral wall 72. This can inprove the 5véertical (heightw se)
i npact absor prdjgctepddi | ity. [0051] The pedestal 75 of the danping
body 2D is forned with a projection 74 projecting to the rear side.
The projecti {0052 is Wln@m@@Fﬁ(bjebﬁencmiseprdlﬁdé@eNil@l@digphﬂhli@BoﬁBtéps
has a rectangular formin a plan view. The projection 74 has four
steps 74s (seédsFi/dp, 183 .stépefEsabildp dahehave respective buckling strengths
15 different from each other. Therefore, in the event of an impact from
the outside, the projection 74 can mitigate the impact while receiving it
stepwise. This can inhibit the projection 74 as a whole from collapsing
at once 1n the event of an impact, and prevent strong impacts from being
exerted on the precision substrate storage container 3. This can further
20 restrain the lid 32, to which the retainer 31 (see Fig. 2) holding the
precision substrate is attached, from fluctuating at once, whereby
particles can be reduced.
[0053] Preferably, the leading end part 74p of the projection 74 has
a rigidity extremely lower than that of the remaining part. Preferably,
25 the leading end part 74p of the projection 74 projects more to the rear

side than is the outer peripheral bottom 76. Preferably, a clearance is
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10steps are formed with a gap of 5 to 15 mmtherebetween. A through
hole 78 is foiined at the center of a |eading end part 74p of the
projection 74. [0052] When the projection 74 is provided with a
plurality of steps 74s, 74p, the steps 74s, 74p can have respective
buckling strengths 15 different fromeach other. Therefore, in the
event of an inpact fromthe outside, the prOJectlon 74 can mtigate
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part 7ap or - PRk ARG RS R A

t hat f the H{ g part. Preferably, 25t he | eadi ng end part 74p of
t he prOJ ectlo QPOJ ects nore to the rear side than is the outer
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part 77 to collapse gradually in the event of a vertical impact; otherwise,

10 one impact collapses all of the plurality of steps in the stepped part 77,
so that the impact damping force (impact absorbing capability) is lost.
Therefore, no strong impacts will be exerted on the precision substrate
storage container 3, whereby impacts onto the lid closing the opening of
the precision substrate storage container 3 can be mitigated. Since

15 vibrations and impacts onto the retainer holding the substrate can be
alleviated, particles are prevented from increasing on the substrate.
Thus, the damping body 2D of the second embodiment also yields
operations and effects similar to those of the damping bodies 2A, 2B of
the first embodiment.

20 [0055] A damping body 2E in accordance with the third
embodiment of the present invention will now be explained with
reference to Figs. 15 to 17. Fig. 15 is a perspective view of the
damping body in accordance with the third embodiment of the present
invention, Fig. 16 is a plan view of the damping body in accordance

25 with the third embodiment of the present invention, and Fig. 17 is a

sectional view taken along the line XVII-XVII of Fig. 15. The
| 22



[ 0054] The pedestal 75 is also forned such as to project fromthe
outer peripheral bottom 76 to the front side through the stepped part
77 in such danpi ng body 2D of this enbodinent. This allows the
stepped part 77 to collapse gradually in the event of a vertical

i npact; otherw se, 10 one inpact collapses all of the plurality of
steps in the stepped part 77, so that the inpact danping force
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operat | ons. ahBkert cti gL RataBRAL AR Bt MRS Tooen g
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the danpi ng 55 rs Aasurrdads Briieg Withih® SBSEPEHRbUEH Y ALiF ha
pesent Vel P Bt .81 A0t ST TRHERPLA By
071715 aations ey KGR BR00REAGHELIN byl g o
the upper ange]lgwgr23l d%eoéth‘éi‘%tﬁcﬁ?ﬂe%'z&@uﬁgﬁﬁﬂe@t f0hBS@YF the upper

cont ai ner 3 when packagi ng the precision s rate storage contal

3 wi g the paﬁﬁﬁﬁﬁ%%ﬁlﬁ' hehaRwd ReilPORY redbriell i evithithe @eﬁﬁ@cﬂigﬁﬂt
differs fromthe upper danping body 2A of the first enbodinment~in

terms of thewditdistnittmgothelebWdimsiRBExplARitide W th the outer
peripheral wall in that it conprises an outer peripheral wall 82
formed with [@036]or cemntxzit}ﬁtﬂ@@meﬁ?geﬁ@ﬁ%ﬁﬁdw@ﬂl Dhe theliiteP petipher
wal |l 22 formed with the bellows 23. The other structures are

equi val ent twalh®2eiset ftora thpmmte%ﬁdéphém@ eldgdyfZhe dodtonhparvzl.] Oée
referred to with the sanme signs, ile omtting their overl apping
expl anat i onsheight of the outer peripheral wall 82 alternately becomes higher and

15 lower in a repeating manner along the outer periphery, thereby yielding
outer peripheral wall protrusions 82a, which are higher parts of the outer
peripheral wall 82, and outer peripheral wall recesses 82b, which are
lower parts of the outer peripheral wall 82.

[0057] An end face of the outer peripheral wall 82 is formed with a

20 plurality of reinforcement recesses (reinforcements) 83 for absorbing
impacts. Each reinforcement recess 83 is formed circular in a plan
view, while having an arc-shaped (semicircular) cross section depressed
downward. A plurality of reinforcement recesses 83 are arranged at
predetermined intervals along the longitudinal direction of the end face

25 of the outer peripheral wall 82. When the end face of the outer

peripheral wall 82 is formed with the reinforcement recesses 83, the
23



[ 0056] As with the outer peripheral wall 22, the outer peripheral wall
82 rises fromthe outer peripheral edge of the bottompart 21. The
hei ght of the outer peripheral wall 82 alternately becones hi gher and
15 lower in a repeating nmanner along the outer periphery, thereby

yi el ding outer peripheral wall protrusions 82a, which are higher
parts of the outer perlpheral wal | 82, and outer peripheral wall

recesses 82b, i ch. arts of t out er per.i pher al
[0057] An endORELePHDP fﬁé 52 GIItragioin; th efSYﬁ%lOaaat ﬁr@tﬁral
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face f t he pheral wall 82 is forned vmth the rei nforcerrent
reces es 83, gﬁﬁg)di@%hhuter peri pheral wall 82 can expand/contract in

mpact - hus A ot ohTBaRbese SUAPhEHL S, RBCHARSCBRR: itk
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speci fical |l y.g&x Sxﬁ!:t%'d”ﬁfér&‘ﬂot h TRE ‘ifa%ﬁ?g %ow(gnﬂé%ﬁ%%% %fcf)gylower

f oregoi ng but oul'd not be restric ret

;gg\%' rsneaﬁ t ;‘ gﬁalgl%‘i’ﬁn% bgﬁﬁ'eéng)sﬁ@gul:%@fgghgglb%‘%@ LgRnfiBned BrhBodfifents but may
10 comprise at least one of them. For example, the upper damping body
2A may be provided, while another damping body having a bottom part
with irregularities is used on the bottom side (the side opposite from the
lid) of the precision substrate storage container 3.
[0059] For improving the strength of the upper damping body 2A,
15 for example, a reinforcement 51 may be attached to the rear side of the
upper damping body 2A as illustrated in Fig. 8. The reinforcement 51
has a planar form with dimensions corresponding to the opening on the
rear side of the upper damping body 2A. This reinforcement is
arranged such as to abut against the rear faces of the projections 24 and
20 outer peripheral bottom 26.
[0060] The package bodies in the embodiments can exhibit a
sufficient impact damping force even when packaging the precision
substrate storage container disclosed in the above-mentioned Patent
Literature 5. Specifically, it was verified that abnormalities such as

25 damages and derailing of semiconductor wafers and increases in

particles did not occur in a 150-cm drop test which was difficult for the
24



10 conprise at |east one of them For exanple, the upper danping body
2A may be provi ded, while another danping body having a bottom part
with irregularities is used on the bottom side (the side opposite
fromthe lid) of the precision substrate storage container 3.
100591For inproving the strength of the upper danping body 2A 15 for
exanple, a reinforcenent 51 may be attached to the rear side of the
upper danpin
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preci sion su contai ners can 5safely be transported by
using the pa%i%ezﬁlglg |f(e¥ga|g§' t he enbodi nents. [00611 The upper danpi ng

e .22 SO et 1o LBl ofonai e SR, ey e
reuse( [00623dbeeigRedtithdd baddemehPard F8rhBg Wih! (BesSsatde heighte this is
not limitative. For example, as illustrated in Fig. 9, the triangles 23a,
23b, 23c forming the bellows may gradually increase their height from
the inside to the outside. The triangles forming the bellows may
gradually decrease their height from the inside to the outside. Forming
15 such bellows 23 can gradually change the compressive strength thereof.
Therefore, in the event of an impact, it can be mitigated while being
recetved stepwise by different heights of the bellows 23, whereby the
impact absorbing capability can further be improved. Such a structure
is also effective in absorbing vibrations when packaging and
20 transporting a precision substrate storage container.
[0063] Without being restricted to three continuous triangular bent
pieces in the above-mentioned embodiment, it will be sufficient if the
bellows 23 is formed by a plurality of bent pieces, which may be not
only triangular but also polygonal or wavy.

25 [0064] It will be sufficient for the bellows 23 to be formed in at

least a part of the periphery of the precision substrate storage container
25



10 above-nentioned enbodi ment are fotined with the sane height, this
is not limtative. For exanple, as illustrated in Fig. 9, the
triangles 23a, 23b, 23c formng the bellows nay gradually increase
their height fromthe inside to the outside. The triangles formng
the bell ows may gradually decrease their height fromthe inside to
the outside. Formng 15 such bellows 23 can gradually change the

conpressive strength.thereof,.Therefore, . in the event of an inpagt, it
can be i t | GRS USRS I Quole RFEANEY dor PRFERNaiD; ghve
of the bell 23, whereby the.inpact,K absor bi capabi]ity can
Further be | HOPGYSE: TosaR’ abStibdnaacts Sar oV eeorised in Beortiog
vi brations when ﬁackagi ng and 20transporting a precision substrate

st orage cont &Y @ry[. 0063] Wt hout being restricted to three continuous

sut i etent (MG bart ofobf; EP e BraRehy e dana i hy” Sbonlsrmihlicee.
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peri pheral wall 22. 10 The upper” danpi ng body 2C w I'l now be
expl ai ned asembodh@enenbodi nent. [0066] Fig. 10 is a sectional view of

t he upper danpi ng body in accordance with anot her enbodi nent. The

Eggg gg(r:rgi gg)(ltﬁrﬂypggfg; Io(ﬁrisred sétiendlovieamatatiie Ggpeodampitgthedy in
accordance with another embodiment. The upper damping body 2C is
formed by a bottom part 61 covering the upper face of the precision

15 substrate storage container 3 and an outer peripheral wall 62 rising from
the outer peripheral edge of the bottom part 61. The height of the
outer peripheral wall 62 alternately becomes higher and lower in a
repeating manner along the outer periphery, thereby yielding outer
peripheral wall protrusions 62a, which are higher parts of the outer
20 peripheral wall 62, and outer peripheral wall recesses 62b, which are
lower parts of the outer peripheral wall 62. Four outer peripheral wall
protrusions 62a and four outer peripheral wall recesses 62b are
alternately provided along the outer periphery, while an end face (end
part) of the outer peripheral wall 62 is formed with a bellows 63 for

25 absorbing impacts.

[0067] The bottom part 61 of the upper damping body 2C
26



15 substrate storage container 3 and an outer peripheral wall 62
rising fromthe outer peripheral edge of the bottompart 61. The
hei ght of the outer peripheral wall 62 alternately becones hi gher and
| ower in a repeating manner along the outer periphery, thereby
yi el ding outer peripheral wall protrusions 62a, which are higher
parts of the outer 20 peripheral wall 62, and outer peripheral wall
recesses 62b, which are | ower. parts. of e outer peripheral_. wal
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projecting to the front side (in 15 a direct’ion approaching the

preci si on subhtrabpped Qa0 T t@metlted The Prplliefithons s&p6Ta, each
arranged in a matrix of 3 by 3 and have the same height within the
range of 30 havid@ substdabilyptie) eehé beigddt. has four cylindrical steps
64s, 64p with respective dianmeters of 10 to 80 mm whi ch decrease
toward the | 68jg en@hpasppdding thoetienf6Tof the @' dardPif O boE¢ 2CtK
a gap of 5 to 15 nmmtherebetween. The |eading end part 64p of the
proj ection 6bromed eafioagdutalityhef plogectionts 64 profecpimestenthe freantiden(in
Hence, the leading end part 64p of the projection 64 is formed closer
to the frontasinetiohappreachiagoiegrepisiomkabstirateatompestraameayapThd
to abut agai nst the upper face of the precision substrate 25storage
cont ai ner 3.plQeEYThid awnsrmangeddnuppratrdamsi hdybddgnd bavanthel same
i nprove 27

height within the range of 30 to 80 mm. Each projection 64 has four
cylindrical steps 64s, 64p with respective diameters of 10 to 80 mm
which decrease toward the leading end part 64p thereof. The steps are
20 formed with a gap of 5 to 15 mm therebetween. The leading end part
64p of the projection 64 corresponds to the abutment of the present
invention. Hence, the leading end part 64p of the projection 64 is
formed closer to the front side than is the outer peripheral bottom 66
and adapted to abut against the upper face of the precision substrate
25 storage container 3.

[0069] Thus constructed upper damping body 2C can also improve
27



the vertical inpact absorbing capability as with the above-nentioned
danpi ng bodi es 2A, 2B. Specifically, in the event of an inpact from
the outside, the projections 64 and stepped part 67 can mtigate the
i npact while receiving it stepwise. This can inhibit the projections
64 5 and stepped part 67 fromcollapsing at once in the event of an

i npact, and prevent strong inpacts from being exerted on the
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oroj o2t ing LA RTROCPHE o coteRs Bl BEBREs hAbEi g an impact
Compri et ho tt cRiasBosroRE 7 TpJerdil ueay, EReild 63 % fcgision
enbodi ment s, sWyatwo@geS@?%{;%r%d' ThidchORIrRh SRREAIP RS Sid 32, to

201 ndust ri al pl 1 cabi e present 1nvention can

utilized in g1{EPheFehReby BPrhd]g.ﬁﬁ?@@ réSSHBERStRRE KR YR hed, from

preci sion substrate storage cont or storing precision
substrates SHABnASINGAH R wﬁégy@i@d@é cih/HecRiycghiass, conpounds,
c

oxi des, and the |ike used for produci ng 25sem conduct or devi ces such
as tignsisto[A]d di PHEEghSBBI ednedBEnt recesses 73, 83 depressed to the
inside (depicted lower side) of the outer peripheral walls 72, 82 are
formed in the damping bodies 2D, 2E in accordance with the
above-mentioned second and third embodiments, the reinforcement
recesses are not limited thereto. For example, as illustrated in Fig. 18,
15 the reinforcement may be a reinforcement protrusion 93 projecting to
the outside (depicted upper side) of the outer peripheral walls 72, 82.
[0071] Though the damping bodies 2A to 2E comprise the stepped
parts 27, 47, 67, 77 in the above-mentioned embodiments, they may be
damping bodies without stepped parts.
20 Industrial Applicability
[0072] The present invention can be utilized in a damping body for
packaging used when packaging precision substrate storage containers
for storing precision substrates such as various wafers made of silicon,
glass, compounds, oxides, and the like used for producing

25 semiconductor devices such as transistors and diodes, semiconductor

circuit parts such as memories and LSI, and optical circuit parts such as
28



circuit parts such as nenories and LSI, and optical circuit parts
such as CCD and sem conductor |asers; sem conductor wafers; mask
glass; pellicles; liquid-crystal glass; or information storage nedi a
such as hard di sk substrates and optical disks nade of al um num

gl ass, and the like; and a package body equi pped with this danping
body. CLAIMS O aim 1A danpi ng body for packagi ng arranged on at

I t f d | jd f i Si b t

contai ner whioh IRaBRA GBI GORIUSIICTaess: SHBNUEQUANELQR YAl SRask rsdiss:
tori I S} 5 trat ith a. K bod th ' d
compri o1 ng. PENAE] IERHTSaF etidsy of iBE Rt ppaotase Piid Shal gs o
th i si oR. subst t i kagi ng;

outer pori prark Uiy SidgBRtaR AR tale B ERRER e ad prdke
bottom part; reipnforc nt o f .th tha outer periphera

val 15 PA R RGO TR0 VPRE B el R e £ 1 6 b
againgt the upper or | ower face of the precision substrate storage
cont ainer and an outer peripheral bottomformed on an outer

peri phery of the abutnment at a position distanced nore fromthe
preci sion substrate 15storage container than is the abutnent; and
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wherein a stepped part is formed between the abutnent and the outer
peri pheral bottom C aim 2A danping body for packagi ng according to
claim1, wherein the reinforcenent is a bellows. 200 ai m 3A danpi ng
body for packagi ng according to claim1l, wherein the reinforcenent is
a recess or protrusion having an arc-shaped cross section. Caim4A
danpi ng body for packagi ng according to one of claims 1 to 3,
wherein the abutnment is a pedestal pkﬁgggﬁigg nore to the 25precision
substrate storage container than is r peripheral bottom

the pedest al CHAHRGE meq. viv GRIED It PBUE 08 TEBHEEN: AHARERY o BridhGone
Gt epwi so as. heprEnBL I BRF SRS dh LB actlRm b2 Erise Wobineg when
one of cf ai nbqCieind B BENOFRBORRRROReade RALAR STE A SRE,
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substrate storage %%tt&}rﬂeﬁar{ B0etinig dIf uBBRP D WA A8 AR pRANGLAY

a dianeter stepw s
substrate storage container upon packaging;

an outer peripheral wall rising from an outer peripheral edge of
the bottom part; and
10 a reinforcement formed with the outer peripheral wall;
wherein the bottom part has an abutment adapted to abut against
the upper or lower face of the precision substrate storage container and
an outer peripheral bottom formed on an outer periphery of the
abutment at a position distanced more from the precision substrate
15 storage container than is the abutment; and
wherein a stepped part is formed between the abutment and the
outer peripheral bottom.
Claim 2 A damping body for packaging according to claim 1,
wherein the reinforcement is a bellows.
20 Claim 3 A damping body for packaging according to claim 1,
wherein the reinforcement is a recess or protrusion having an arc-shaped
Ccross section.
Claim 4 A damping body for packaging according to one of
claims 1 to 3, wherein the abutment is a pedestal projecting more to the
25 precision substrate storage container than is the outer peripheral bottom.

Claim 5 A damping body for packaging according to claim 4,
30



10as the projection separates fromthe precision substrate storage
contai ner; and wherein the abutnment is formed by the projection.

Cl ai m 7A danpi ng body for packagi ng according to one of clains 1
to 6, wherein the stepped part is foinied with an inwardly
15depressed arc-shaped recess or outwardly projecting arc-shaped
protrusion in a plan view. Claim 8A darrpi ng body for packagi ng

arranged on at |east one, of .u r mer sides of a precision
Subst rate stB %ﬁtgﬁqﬁialvﬁﬁﬁ g @nrﬁﬁiwgcm% Sadafem

€ ale sforage comnfa b er
Egg;?gfhgogg nﬁg storin ]p S|%£ 20s p%%r?te Wit 3 e?| Q%?
upper or |lower face o t he CISIOn tra stora ai ne
packag! ng: “%pm%%a% f‘eprngFﬁe e R iﬁ%m% SR SloriBe”
peri pher al e? g%sthe bottom par; and 25a relnforcenent foll ed with
t he outer pe(%ﬁﬁ Al wal | ; wherein the bottom part has an abut nent

adaptgd to 3@l RGNSt A damping body for packaging according to one of
claims 1 to 3, wherein the bottom part has an opposing portion opposing
the upper or lower face of the precision substrate storage container and
a projection projecting to the precision substrate storage
container than is the opposing portion and reducing a diameter stepwise
10 as the projection separates from the precision substrate storage
container; and
wherein the abutment is formed by the projection.
Claim 7 A damping body for packaging according to one of
claims 1 to 6, wherein the stepped part is formed with an inwardly
15 depressed arc-shaped recess or outwardly projecting arc-shaped
protrusion in a plan view.
Claim 8 A damping body for packaging arranged on at least one
of upper and lower sides of a precision substrate storage container when
packaging the precision substrate storage container storing a precision
20 substrate with a package body, the damping body comprising:
a bottom part covering an upper or lower face of the precision
substrate storage container upon packaging;
an outer peripheral wall rising from an outer peripheral edge of
the bottom par; and
25 a reinforcement formed with the outer peripheral wall;

wherein the bottom part has an abutment adapted to abut against
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t he upper or lower face of the precision substrate storage contai ner;
and wherein the abutnment has a projection projecting toward or away

fromthe precision substrate storage container. O aim9A danpi ng body
for packagi ng according to claim8, 5wherein the projection reduces a
di aneter stepwi se toward a | eading end thereof C aim 10A package body
conprising the danping body for packagi ng according to one of clains

1to 9. . . .
the upper or lower face of the precision substrate storage container; and

wherein the abutment has a projection projecting toward or
away from the precision substrate storage container.
Claim 9 A damping body for packaging according to claim 8,
5 wherein the projection reduces a diameter stepwise toward a leading end
thereof.
Claim 10 A package body comprising the damping body for

packaging according to one of claims 1 to 9.
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