CLEAN CONTAINER MODULE BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to a cleaning container module and 5 more patrticularly, to a robust, precise,
airtight, electrostatically protective clean container module, which provides a reasonable effect force
transferring path when carrying the load, preventing obstruction of precision due to deformation of the
container body and ESD protection function during process transportation, and storage. 10 2.

Description of Related Art In a ém %géw ni Igﬁrfacleh) semiconductor factory or
foundry, wafer cassettes are c ( Uk orizontal at different elevations. A
wafer cassett r rf. | for. bearing wafers in horizontal at different elevations.
The Wafelﬁé@:@ﬁ@m .@%ﬁf@ H-Eonrtainet-todule, and then the cover of the clean container
module is ﬂ?ﬁfﬂ%ﬁ{ﬁéeft loaded wafers against contaminants such as, moisture in cleanroom and

other envi i Bgﬁ{gl%rticles, for further intrabay/interbay process transportation or
storage. FIG. | is aaﬂjex loded view of a prior art clean coptainer module for 20 this purpose. As

illustrated, the clear€ fSﬁW%ﬁ%lg&ﬁﬁﬂi@&S OB B P AN SO, Bestd 92, and a

wafer cassette 93. The .contajner body 91 has a top maqunting aperture 913 in the top panel 911, and
n Dotom MU S ok i o e P G IEp HALEHD) 3 W3R through

the bottom mountin erture 914 into the interior -,
Llean " CohEhRer moéu?e, which provides a reasonable effect force

transferring path when carrying the load, preventing obstruction of

precision due to deformation of the container body and ESD protection
function during process transportation, and storage.
10 2.Description of Related Art
In a SMIF (Standard Mechanical Interface) semiconductor factory
or foundry, wafer cassettes are commonly used for carrying wafers in
horizontal at different elevations. A wafer cassette has a numbér of support
flanges for bearing wafers in horizontal at different elevations. The wafer
15 cassette is set in a clean container module, and then the cover of the clean
container module is closed to protect loaded wafers against contaminants
such as, moisture in cleanroom and other environment and airborne
particles, for further intrabay/interbay process transportatidn or storage.
FIG. 1 is an exploded view of a prior art clean container module for
20  this purpose. As illustrated, the clean container module comprises a
container body 91, a top access board 92, and a wafer cassette 93. The
container body 91 has a top mounting aperture 913 in the top panel 911, and
a bottom mounting aperture 914 in the bottom panel 912. The wafer cassette

93 is inserted through the bottom mounting aperture 914 into the interior



i 910 of the container body 91. The top access board 92 is inserted through the top mounting aperture
91.3 and affixed to the top connecting member 931 of the wafer cassette 93. The design of the top
mounting aperture 913 in the top panel 911 and the bottom mounting aperture 914 in the bottom
panel 912 greatly complicates the manufacturing and assembly process of the container body 91, and
may obstruct the structural strength of the container body 91. Further, the big top mounting aperture
913 and bottom mounting aperture 914 of the container body 91 affects the airtight arrangement of

the intergy 10 gh e SARIAEPE RANOTL ARSI s of POIE Rarlcken Ay aps. (rguar

gaps in the top mounting aperture m mounting aperture ainer Ot%y 91to
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Further, dyle.to.mggy dead corners are created inside the container body 91, it is difficult to clean the
clean container and to dry the parts of the clean container module after cleaning. SUMMARY OF THE

INVENTION In opRagRgrintf els RIpidsaiftitls ah epRiAlnet SRfuiR 4o g&ﬂ@?%ﬂ&ﬁéﬁﬂ@r body,

said container body comprising an inside receiving chamber, a front opening in communication with

said insitRfeAeINeEhBMPAh @ 10R: 1983 ARKLARATOM @@ﬂ@l} mt%}mlm}g]ﬁmg%panel of

said container body each having a plurality of through holés in communication with said inside

receivingghantheruapestidedssanty PritEed ifsiHe Bamiasie body 91, and may obstruct
the structural strength of the container body 91. Further, the big top mounting
aperture 913 and bottom mounting aperture 914 of the container body 91 affects
the airtight arrangement of the interior 910 of the container body 91. Exterior
moisture or airborne particles may pass through gaps in the top mounting aperture
913 and bottom mounting aperture 914 of the container body 91 to contaminate
storage wafers. In order to eliminate this problem, additional gasket rings or
sealing means shall be installed to maintain the interior 910 of the container body
91 in an airtight status. Further, due to many dead corners are created inside the
container body 91, it is difficult to clean the clean container and to dry the parts of

the clean container module after cleaning.

SUMMARY OF THE INVENTION

In one aspect, there is provided a clean container module comprising: a
container body, said container body comprising an inside receiving chamber,
a front opening in communication with said inside receiving chamber, a top
panel, and a bottom panel, the top panel and the bottom panel of said container
body each having a plurality of through holes in communication with said
inside receiving chamber respectively; a rack mounted inside the inside
recelving chamber of said container body, said rack comprising a horizontal top

2



receiving chamber of said container body, said rack comprising a horizontal top 2 panel and two
upright side panels perpendicularly downwardly extended from two distal ends of the horizontal top
panel of said rack, the horizontal top panel of said rack having a plurality of upwardly mounting
devices, the two upright side panels of said rack each having an inner side, a plurality of horizontal
insertion slots arranged at different elevations at said inner side, a bottom side, and a plurality of
mounting devices downwardly extended from said bottom side; a top access board provided above

the top ppretbhadidwonipiighbody paittopegsesdiborid ycampnsingidyphyeiiti af fastaning devices

respectively inserted through the corresponding through holes of the top panel of said container body
and resphstiviebnthstaite foothecarespepding mdsmiihpadeyites lodithehtrizoptahiop phselkdf said
rack; and a bottom access board provided below the bottom panel of said container body, said bottom

access boarkl hampgisinglarplingliy wp asHyimgodevices dymoestrital (vdisppeeth healetwareiposite
lateral sides thereof and respectively inserted through the corresponding through holes of the bottom
panel of sdidacdntaikerdebdicandgespentivelidastepdared ithecddirespondihin seidienistodevices of the
two upright side panels of said rack. In another aspect, there is provided a clean container module
comprisingtangehatickfisooyt chidaitonaintspistipesmpiiking hatinssidscainihg csharabéy, o4 front
opening in communication with said inside receiving chamber, a top panel, and a bottom panel, the
top panef@tis Hoevitgsadensrsaid boprimded degrasHhhaiign pideunyiophesash tned in

communication with said inside receiving chamber respectively; a rack mounted inside the inside
provided above the top panel of said container body, said top access board

comprising a plurality of fastening devices respectively inserted through the
corresponding through holes of the top panel of said container body and
respectively fastened to the corresponding mounting devices of the horizontal top
panel of said rack; and a bottom access board provided below the bottom panel of
said container body, said bottom access board comprising a plurality of
fastening devices symmetrically disposed near two opposite lateral sides thereof
and respectively inserted through the corresponding through holes of the bottom
panel of said container body and respectively fastened to the corresponding
mounting devices .of the two upright side panels of said rack.

In another aspect, there is provided a clean container module comprising: a
container body, said container body comprising an inside receiving chamber,
a front opening in communication with said inside receiving chamber, a top
panel, and a bottom panel, the top panel and the bottom panel of said container
body each having a plurality of through holes in communication with said
inside receiving chamber respectively; a rack mounted inside the inside
receiving chamber of said container body, said rack comprising a horizontal
top panel, a horizontal bottom panel, and two upright side panels
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receiving chamber of said container body, said rack comprising a horizontal top panel, a horizontal
bottom panel, and two upright side panels 2a respectively vertically connected between two distal
ends of the horizontal top panel of said rack and two distal ends of the horizontal bottom panel of said
rack respectively, the horizontal top panel of said rack having a plurality of upwardly mounting
devices, the two upright side panels of said rack each having an inner side, a plurality of horizontal
insertion slots arranged at different elevations at said inner side, a bottom side, and a plurality of

mOUntin&@@é@ﬁ%@@%ﬁ@h%@ﬂ%%ﬁ%t%@ﬁ@mgiﬂ 2R aeaassRaard RV above
the top panel of said container body, said top access board comprising a plurality of fastening

devices rggperboiv joserigdihiongh Wieedreesiopding:throrgheles oefdhe fomeRro¢lsaigaid
container body and respectively fastened to the corresponding mounting devices of the horizontal top

panel of saitkrackpapdwelhotthelasdess tadatppsenicedfhal aivithek Boftanppanékeflsaid¢ontainer
body, said bottom access board comprising a plurality of fastening devices symmetrically disposed

near twoppasidéyaterahsidgsithdres] dreltvesprotivblysidegriad]thodsghdtheckaraespomding ahrough
holes of the bottom panel of said container body and respectively fastened to the corresponding
mountingesicadcof thiitakotyprfghtsicen e nelseofi oaidl sk Teded e tibifesibebrv atioanptished
under the circumstances in view. It is therefore the aim of the embodiments disclosed herein to
provide sseidannssriadeenhotiole) sidichaprbaigderalignsvhaisio wifegtdordeasadeyerivaydhth when
carrying the load, preventing obstruction of precision due to deformation of the

extended from said bottom side; a top access board provided above the top panel

of said container body, said top access board comprising a plurality of

fastening devices respectively inserted through the corresponding through holes

of the top panel of said container body and respectively fastened to the

corresponding mounting devices of the horizontal top panel of said rack; and a

bottom access board provided below the bottom panel of said container body,

said bottom access board comprising a plurality of fastening devices

symmetrically disposed near two opposite lateral sides thereof and respectively

inserted through the corresponding through holes of the bottom panel of said

container body and respectively fastened to the corresponding mounting devices

of the two upright side panels of said rack.

The invention has been accomplished under the circumstances in view.

It is therefore the aim of the embodiments disclosed herein to provide a clean

container module, which provides a reasonable effect force transferring path when

carrying the load, preventing obstruction of precision due to deformation of the

container body during transportation. It is still another aim of the embodiments

disclosed herein to provide a clean container
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container body during transportation. It is still another aim of the embodiments disclosed herein to
provide a clean container 2b module, which provides a. satisfactory electrostatic protection. It is still
another aim of the embodiments disclosed herein to provide a clean container module, which
facilitates performance of cleaning and drying maintenance works. To achieve these and other aim of
the embodiments disclosed herein, the clean container module comprises a container body, a rack, a
top access board, and a bottom access board. The container body comprises an inside receiving

chamber nacidené opéningpRosdtes uniastidncnlly thietisideateceivingc dbambes aiidppatalr and a
bottom panel. The top panel and the bottom panel of the container body each have a plurality of
through halesdfi theremboidatiien twilischesebide caceiving ehdembetamspectivalyr Thedwalek is mounted
inside the inside receiving chamber of the container body, comprising a horizontal top panel and two
upright sidé mdnéds ihieapenpmiftanyadaenialdiynente adddfyong twaidistaheodswafrite harizontal top
panel of the rack. The horizontal top panel of the rack has a plurality of upwardly mounting devices.
The two aefighv sides parald sftther ratik edcthiave hadinee side] ia Plosalithet bhiorizdmal insertion
slots arranged at different elevations at the inner, a bottom side, and a plurality of mounting devices
downwarély extentstifionithd WeHeningiais e ieC e BsE 8 Bhiard inpkevided as6é¢sshe top panel of
the container body, comprising a plurality of fastening devices respectively inserted through the
correspoRdintftadoh Poltamrapeash i, of Bsecaditiner body simpdpet el fadtened to the

corresponding mounting devices of the . .. . . ..
receiving chamber, a front opening in communication with the inside receiving

chamber, a top panel, and a bottom panel. The top panel and the bottom panel
of the container body each have a plurality of through holes in communication
with the inside receiving chamber respectively. The rack is mounted inside the
inside receiving chamber of the container body, comprising a horizontal top
panel and two upright side panels perpendicularly downwardly extended
from two distal ends of the horizontal top panel of the rack. The horizontal top
panel of the rack has a plurality of upwardly mounting devices. The two upright
side panels of the rack each have an inner side, a plurality of horizontal
insertion slots arranged at different elevations at the inner, a bottom side, and a
plurality of mounting devices downwardly extended from the bottom side. The
top access board is provided above the top panel of the container body,
comprising a plurality of fastening devices respectively inserted through the
corresponding through holes of the top panel of the container body and
respectively fastened to the corresponding mounting devices of the
horizontal top panel of the rack. The bottom access board is provided below the

bottom panel of the container body, comprising a plurality of fastening



horizontal top panel of the rack. The bottom access board is provided below the bottom panel of the
container body, comprising a plurality of fastening 3 devices symmetrically disposed near the two
opposite lateral sides thereof and respectively inserted through the corresponding through holes of
the bottom panel of the container body and respectively fastened to the corresponding mounting
devices of the two upright side panels of the rack. 5 The rack is inserted through the front opening of

the container body into the.in f the inside re chambera d thep fixedly fastened to the top
access bo%% SR %H&’B%‘ﬁ%%l&e@?%a? g%r ENPIORBP Hi AR il akfftfional opening

or aperture the contain odﬁ com atl‘l’?’lﬁ the rack Sub ct to h lores design, the
contalnera.[ 5%%?%%’6\1{ Xo %ic pieSafari H& CStRdr tiarts of the
clean con?)ﬂmer maodule, th sgéuctural stre%gtrt]}of the cqntainer hod n%gt intact. Because only a

limited nuRfe?Sf tRFl&?éh CarsOR, ﬁ&SB‘SﬁVV ERekilthd hamber can
preventing NS B TRHP P ARG Hartoh oW PRI 3 % RSBy o (e TSk receving
the iprovement A1 TReA ety BT LT UG Aer SRR b A SHE T JAB materile, oo
o SR con e oo 20 cetoner mpdhlc, R besaues oy a i
the top access board and the bottom access board. Therefore, it is not
necessary to make additional opening or aperture in the container body for
accommodating the rack. Subject to the aforesaid design, the container
10 Dbody is easy to manufacture and assemble. After installation of the other
parts of the clean container module, the structural strength of the container
body is kept intact. Because only a limited number of through holes are
formed in the container body, the inside receiving chamber can be
‘maintained in a good airtight status after closing of the front opening of the
15  container body, preventing exterior moisture or airborne particles from
passing to the interior of the inside receiving chamber. Further, the new
concept of the modularized design of the rack shows a significant effect to
the improvement of the quality of the clean container module and allowing
optimal use of materials, so as to lower the manufacturing cost of the clean
20  container module. Further, because only a limited number of through holes
are formed in the container body, there is no dead corner in the container
body, and the container body can easily be cleaned and dried with cleaning
and drying apparatus.

Further, the top access board, the rack, and the bottom access board



body, and the container body can easily be cleaned and dried with cleaning and drying apparatus.
Further, the top access board, the rack, and the bottom access board 4 can be made of conductive
material, thereby forming an ESD (electrostatic discharge) path to ground through the machine
interface. Therefore, electrostatic protection of the clean container module is well established. Further,
the rack can be made having a horizontal bottom panel 5 connected between the two upright side

Is at th ttom. .The. horizontal t l, the horizontal bott , and the t ight sid
panels of 1 SHL A TS RGN NI SRR CRIBYRSAT O THE BRMMNES FIG 1 18
2 e coNRHBY e eI g e BR AT FESEE o o RO PTG, 8 o

perspective,assembly view of the clearn container module accqrding to the first. embodiment of the
present im%%%%ﬁ%ﬁlgcﬁ t%%};@féh&5@%8%@%@8@@?&% o6t }g?xeg FIG. 5is an
exploded view of aFcI%%n coaé[]ainer odul accorc#nggto the segi)nd ergrf)%dlhmﬁnt of the present
invention. FIG 6 is auperglfiec e 38 eﬁﬂﬂy fell o thE8EE GMINEPRigu 18 8RR PaRG to the
e e B H R RS T ST LR RE =R RERCHIP TN Of o™ RREFERRED
horizontal top panel, the horizontal bottom panel, and the two upright side

panels of the rack can be formed in integrity.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view of a clean container module according to
10 the prior art.
FIG. 2 1s an exploded view of a clean container module according to
the first embodiment of the present invention.
FIG. 3 is a perspective assembly view of the clean container module
according to the first embodiment of the present invention.
15 FIG. 4 is a sectional view in an enlarged scale of a part of FIG. 3.
FIG. 5 is an exploded view of a clean container module according to
the second embodiment of the present invention.
FIG. 6 is a perspective assembly view of the clean container module
according to the second embodiment of the present invention.

20  DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 2~FIG. 4, a clean container module in accordance
with the first embodiment of the present invention is shown comprised of a
container body 1, a rack 2, a top access board 3, and a bottom access board

4.



Referring to FIG. 2-FIG. 4, a clean container module in accordance with the first embodiment of the
present invention is shown comprised of a container body 1, a rack 2, a top access board 3, and a
bottom access board 4.5 The container body 1 comprises an inside receiving chamber 11, a front
opening 12, a top panel 13, a bottom panel 14, a left-side panel 15, a right-side panel 16, a left-side
handle 151 provided at the outside wall of the left-side panel 15, a right-side handle (not shown)
provided at the outside 5 wall of the right-side panel 16, a plurality of top through holes 131 through
the top panel 13, Aitf £ BRIARS 0P PEH oADK ToRES AdRASEEHIE 55a8MPahel 24. The rack 2
according to this emhodiment is a wafer cassette insertable through the front openiE%rlZ into the

inside of tHOTHsRREIGFbbivinPBHMEEAD: foPABRIM ARG idelinsifie BaREdidS: Body 1,
comprising, a transversely extended (harizontal) top panel 21 and two upright side panels 22
perpendicﬂéﬁ?ﬂg\?fﬁ%%@@ﬁéﬁ ﬁl%ﬁaﬂﬂ@fﬁﬂo‘sﬂ}%ﬁﬁb’éﬁ@@ #f the apsansyell ofifkewo upright
side panels 22 each have an inner side 225 and a plurality of horizontal insertion slots 226 arranged

at 15 diffefeir 8RR ditna mgetsile Handiebeeh My wa Ry ey dedimérdit @Rsislfons. The top
panel 21 hasg@%%[%]ity of upwardly mounting devices 211. The two upright side panels 22 each
t

further haVé& gy eaﬂ@n%}‘r}léﬁ&ﬁi@iBf@‘lﬂéﬁﬁﬁ@ﬁmg%@ﬁﬁl&rﬁl%bnded from the

bottom side 221. Acc0{ding to this embodiment, the mounting devices 211 and 222
the top panel 13, and a plurality of bottom through holes 141 through the

bottom panel 14.
The rack 2 according to this embodiment is a wafer cassette
insertable through the front opening 12 into the inside of the inside
10 receiving chamber 11 for holding wafers 61 inside the container body 1,
comprising a transversely extended (horizontal) top panel 21 and two
upright side panels 22 perpendicularly downwardly extended from the two
| distal ends of the top panel 21. The two upright side panels 22 each have an
inner side 225 and a plurality of horizontal insertion slots 226 arranged at
15 different elevations at the inner side 225 for receiving wafers 61 at different
elevations. The top panel 21 has a plurality of upwardly mounting devices
211. The two upright side panels 22 each further have a bottom side 221 and
a plurality of mounting devices 222 downwardly extended from the bottom
side 221. According to this embodiment, the mounting devices 211 and 222

20  are screw holes.
The top access board 3 is provided above the top panel 13 of the
container body 1, comprising a plurality of fastening devices 31. Each
fastening device 31 comprises a through hole 312 cut through the top and

bottom walls of the top access board 3, and a screw bolt 311 inserted



20 are screw holes. The top access board 3 is provided above the top panel 13 of the container body
1, comprising a plurality of fastening devices 31. Each fastening device 31 comprises a through hole
312 cut through the top and bottom walls of the top access board 3, and a screw bolt 311 inserted 6
through the corresponding through hole 312 and one corresponding top through hole 131 of the
container body 1 and threaded into one corresponding mounting device (screw hole) 211 at the top

panel 21 of the rack 2. 5 The bottom access board 4 is provided below the bottom panel 14 of the
comainert@aayah%m&%@sa%@&&yt&%&\n%%&ﬁ%@ﬁ SPAREIEANY BEBEsd8Mear the two

opposite lateral sides thereqf, Eagh fastening device 41 comprises a through hole 412 cut through the
top and b%’ﬁBHg%?/aﬁ?izF tl”(je%lgotfbﬁn egg%%’éﬂ?‘h,eﬁﬂé% skrél B ot £a4esk oL 0%HFough the
corresponding through hole 412 and pne corresponding bgottom through hole 141 of the container
body 1 antPiH A BRI 5oR BRI eaeiiée%&b&&%@w@lz%l tBettom side 221

of one upright iide panel 22 of the rack 2. During assembly process, a left-side grounding member 8
and a 15’?%#(- ide grounding member (not shown) are respectively bilaterally connected between the

arounting membel BE RRLHEhESHS GROREIAG NI HRoUTEaIIE R A a kA

the container body 1, compfising a plurality of fastening devices 41
symmetrically disposed near the two opposite lateral sides thereof. Each
fastening device 41 comprises a through hole 412 cut through the top and
bottqm walls of the bottom access board 4, and a screw bolt 411 inserted
10 through the corresponding through hole 412 and one corresponding bottom
through hole 141 of the container body 1 and threaded into one
corresponding mounting device (screw hole) 222 at the bottom side 221 of

‘one upright side panel 22 of the rack 2.
During assembly process, a left-side grounding member 8 and a
15  right-side grounding member (not shown) are respectively bilaterally
connected between the left-side handle 151 and right-side handle (not
shown) and the bottom access board 4. The left-side grounding member 8§,
the right-side grounding member, the left-side handle 151, and the
right-side handle are made of conductive material. Further, O-rings 7 are
20  respectively mounted in between each fastening device 31 at the top access
board 3 and the corresponding mounting device (screw hole) 211 at the top
panel 21 of the rack 2, and in between each fastening device 41 at the
bottom access board 4 and the corresponding mounting device (screw hole)

222 at the bottom side 221 of the corresponding upright side panel 22 of the



right-side handle are made of conductive material. Further, O-rings 7 are 20 respectively mounted in
between each fastening device 31 at the top access board 3 and the corresponding mounting device
(screw hole) 211 at the top panel 21 of the rack 2, and in between each fastening device 41 at the
bottom access board 4 and the corresponding mounting device (screw hole) 222 at the bottom side
221 of the corresponding upright side panel 22 of the 7 rack 2, to seal the inside receiving chamber 11

of the contain dy 1 After assembly of the clean contain odule, the top access board 3 and the

bottom acé%%g gbé?dsgfefl&ﬁé’éﬂ edf &318h %ﬁ gﬂng%P& ﬁ%’ d force to the top

access board 3, the rack 2 dlre (ggﬁg 5 the a lied force he contamer b dy 1 receives no
e

pressure from the t"é&%%? Saélpﬁﬁ %’é@t?gél 0 Eég@r@?&‘tﬁ% Biit&iner body 1,
th t free f the inter, d.f to the t

e conangt b9 s s om e nergrenca oL apple 95 T e B ocision
funct f 10th k2A di th 2 rted t h the front 12 of

tﬁ2°c'§r?t§.nett}a§yﬁz Hid4Ae t’tg'fé? %3%2%&@% B hBER K SR AEBEI Sonmected t
the to ssb nd the m access bqard 4., Therefore, it is not nece make
it DR i L6y (RS, %eceatﬂmﬁt ST DO NS A G e opasetie).

Subject to the aidd S|gn the ontal 1 is.easy to manufacture .and assemble. After
installatiori Bptﬁ %ﬁ@?%a% SEHIRG gaqu gj’ ce gtves no pressure to the container

body 1, the container body 1 is free from the interference of the applied
force, i.e., applying a force to the top access board 3 does not cause
deformation of the container body 1 or damage to the precision function of

10 therack 2.
As indicated above, the rack 2 is inserted through the front opening
12 of the container body 1 into the inside of the inside receiving chamber 11
and then fixedly connected to the top access board 3 and the bottom access
board 4. Therefore, it is not necessary to make additional opening or
15 aperture in the container body for accommodating the rack (wafer cassette).
Subject to the aforesaid design, the container body 1 is easy to manufacture
and assemble. After installation of the other parts of the clean container
module, the stt'uctura-l strength of the container body 1 is kept intact.
Because only a limited number of through holes are ft)rmed in the container
20  body 1, the inside receiving chamber 11 can be maintained in a good airtight
status after closing of the front opening 12 of the container body 1,
preventing exterior moisture or airborne particles from passing to the inside
of the inside receiving chamber 11. Further, the new concept of the

modularized design of the rack 2 shows a significant effect to the



module, the structural strength of the container body 1 is kept intact. Because only a limited number of
through holes are formed in the container 20 body 1, the inside receiving chamber 11 can be
maintained in a good airtight status after closing of the front opening 12 of the container body 1,
preventing exterior moisture or airborne particles from passing to the inside of the inside receiving
chamber It. Further, the new concept of the modularized design of the rack 2 shows a significant

manutact TREC ST B b e Ear GH L. bGP GE AP B BRFough holes
Doty 1 oS & B L ERe Bttt BRI o RPN 1 Ao SR eolRhPto I, 2
Ciaposea BLISRE D st LGB i i B SH4L Dl Eis 53 611 0K 3 el R iAner have &
e oo R S et sce 220
fastohedt IREIFEP AEHEAUER SEN G TR L PGS BDAEN B formed imiogral wih the two
sl e of e o panel 2, 13 loing o 1C 098 g ok £ i f g moodiment
pairs of retaining holes 212 respectively symmetrically disposed near the
two distal ends. The two upright side panels 22 of the rack 2 each further
have a top side 223 and two retaining hooks 224 respectively upwardly
10 extended from the top side 223 and respectively hooked ih the retaining
holes 212 at the top panel 21 of the rack 2. According to this embodiment,
the top panel 21 and the two upright side panels 22 are separately made and
then fastened together. Alternatively, the two upright side panels 22 can be
formed integral with the two distal ends of the top panel 21.
15 Referring to FIG. 3 again, the rack 2 according to this embodiment is
made of more expensive abrasion resistant and static dissipative materials,
for example, PEI (polyetherimide) added with carbon fiber, thereby |
forming an ESD (electrostatic discharge). Alternatively, PEEK
(polyetheretherketon) may be used and added with carbon fiber for making
20 therack 2. By means of the aforesaid design, electrostatic protection is well
done for the container body 1 and the rack 2. The top access board 3 and the
bottom access board 4 can also be made of conductive material to enhance
electrostatic protection function. Further, the left-side handle 151 and the

right-side handle (not shown) are matched with the lefi-side grounding



for example, PEI (polyetherimide) added with carbon fiber, thereby forming an ESD (electrostatic
discharge). Alternatively, PEEK (polyetheretherketon) may be used and added with carbon fiber for
making 20 the rack 2. By means of the aforesaid design, electrostatic protection is well done for the
container body 1 and the rack 2. The top access board 3 and the bottom access board 4 can also be
made of conductive material to enhance electrostatic protection function. Further, the left-side handle

151 and the right-side handle (not shown) are matched with the left-side grounding 9 member 8 and
ihe gt SO Bt B RE mAEHEE GO 1 R ISb A B S TUHERER of nandie.
FIG. 5 and,FIG. 6 show an alt?rna for{n of tﬁ clean container module according to the present

invention. IR ST BBSNENELTS

_ | ! %ugrslﬁslﬁ%%lﬁ/ simiarto the emquiment _shown in I_:IG. 2-FIG. 4 with
roferanced by 5, CVbrel A o doATI8S Pl S0 LM PLAD o s A K horzonts
bottom p_anel % The h(}r' ontal tl())ott{;ﬂrg parlgelS ggthals {[]WO tdisrtxal s.reg egg\é%lx cotnn%cted to the 10
bottom §|(§8%(§‘i%f &5 o#zlt%% two upr_lghtpsfle pane% 52 Erterab y, thé | O'I’IZOI’]%} top panel' 51, the
oo 1N S RRR SEARATE LA BRIAD ISR AR rmet il femavel
separately made and fhen IFieng (9eher 15 AlRoRg {ISBIEERt RYRRIan R, oggy explained in
embodiment, the rack, referenced by 5, comprises a horizontal top panel! 51,
two upright side panels 52, and a horizontal bottom panel 53. The
horizontal bottom panel 53 has two distal ends respectively connected to the
10 bottom side 521 of each of the two upright side panels 52. Preferably, the
horizontal top panel 51, the two upright side panels 52 and the horizontal
bottom panel 53 are formed in integrity. Alternatively, the horizontal top
panel 51, the two upright side panels 52 and the horizontal bottom panel 53
can be separately made and then fastened together.
15 Although the present invention has been explained in relation to its
preferred embodiments, it is to be understood that many other possible

modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.
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preferred embodiments, it is to be understood that many other possible modifications and variations
can be made without departing from the spirit and scope of the invention as hereinafter claimed. 10
WHAT IS CLAIMED IS: 1 * A clean container module comprising: a container body, said container
body comprising an inside receiving chamber, a front opening in communication with said inside 5
receiving chamber, a top panel, and a bottom panel, the top panel and the bottom panel of said.

container body each having a plurw@#qg hoifﬁ in cgmmunication with said inside receiving
chamber respectively; a rack moun h In*é RN g chamber of said container body,
said rack comprising af?g)r' ontal top panel and two upright .10 side panels perpendicularly

1578 GREy Brder

downwardly extended o b hERZYATHT S panel of said rack, the horizontal top

panel of said rack having a plurality of upwardly maunting devices, the two upright.side panels of said
rack each having &n ?ﬁﬁfﬁggﬁ, E?) Paliﬁ?f“tﬁj?1 h%%ﬁ%&qrir?ggﬁ%n%‘PWBW%ea%t Hient elevations

at said inner side, a bottom 15 side, and a plurality. of mounting. devices downwardly extended from
said bottoRF SN G n%%%s %o%ﬂ%r%ﬁ@ﬂlgbb@e%fﬁﬁ%gﬁ&% s‘é’i](ﬁ\{’\éoi‘?‘t’gng?s‘és(?dy, said top

correapor AT TR SHABRG of A28 pAHE ErSEH BB BB A Fo8cR dlFastened to
the correslgggg}?lgpane] of said container body each having a plurality of through |
holes in communication with said inside receiving chamber respectively;
a rack mounted inside the inside receiving chamber of said
container body, said rack comprising a horizontal top panel and two upright
10 side panels perpendicularly downwardly extended from two distal ends of
the horizontal top panel of said rack, the horizontal top panel of said rack
having a plurality of upwardly mounting devices, the two upright side
panels of said rack each having an inner side, a plurality of horizontal
insertion slots arranged at different elevations at said inner side, a bottom
15 side, and a plurality of mounting devices downwardly extended from said
bottom side;
a top access b'oard provided above the top panel of said container
body, said top access board comprising a plurality of fastening devices
respéctively inserted through the corresponding through holes of the top
20  panel of said container body and respectively fastened to the corresponding
mounting devices of the horizontal top panel of said rack; and
" a bottom access board provided below the bottom panel of said
~ container body, said bottom access board comprising a plurality of

fastening devices symmetrically disposed near two opposite lateral sides
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mounting devices of the horizontal top panel of said rack; and a bottom access board provided below
the bottom panel of said container body, said bottom access board comprising a plurality of fastening
devices symmetrically disposed near two opposite lateral sides 11 thereof and respectively inserted
through the corresponding through holes of the bottom panel of said container body and respectively
fastened to the corresponding mounting devices of the two upright side panels of said rack. 2. The

I t d lai in.claim 1, whereip the 5t ight sid s, of said rack
rospectvel FRALANG Ao e 05 SRR G FBi5SHEMUD paRGh GEEHb Ak 5. The

fop panel o1 oLl 1AL sPAUEDP H CHEN BHIFE TR AR LEVRSCLSF Can R oard
trough nel? BF RO e EE PR AUTch R8I0 LN GH A B A ToGH RIS Htike top pane o
Porizontal top pancy ol &g Sbk S IRFE IO Borta el ok St PRCi Eevnerein
fastoring Qe B e AR b oSS DS i RIS e B Bottom
access bogrc A0S iSEiPEn R LI BRIES AT (55 MARepRifqlilje respective mounting device
3. The clean container module as claimed in claim 1, wherein each
of the mounting devices of the horizontal top panel of said rack is a screw
hole; each of the fastening devices of said top access board comprises a
10  through hole formed in said top access board, and a screw bolt inserted
through the through hole of the respective mounting device and the
corresponding through hole at the top panel of said container body and
threaded into the corresponding screw hole of the mounting devices of the
horizontal top panel of said rack.
15 4. The clean container module as claimed in claim I, wherein each
of the mounting devices of the two upright side panels of said rack is a
screw hole; each of the fastening devices of said bottom access board
comprises a through hole formed in said bottom access board, and a screw
bolt inserted through the through hole of the respective mounting device
20  and the corresponding through hole at the bottom panel of said container
body and threaded into the corresponding screw hole of the mounting
devices of one of the upright side panels of said rack.
5. The clean container module as claimed in claim 1, further

~ comprising a plurality of O-rings respectively mounted in between the
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20 and the corresponding through hole at the bottom panel of said container body and threaded into
the corresponding screw hole of the mounting devices of one of the upright side panels of said rack.
5. The clean container module as claimed in claim 1, further comprising a plurality of O-rings
respectively mounted in between the 12 fastening devices of said top access panel and the mounting
devices of the horizontal top panel of said. rack and in between the fastening devices of said bottom
access panhel and the mounti es of the two u anels of said.rack. 5 6. The clean
container UL S ERRTad b ce? %%%%n&m&n%%é Bt @Fﬁa@ 5 at least two
retaining holes s metrlcal |s ose rtwo dlst nds ther eo e two u ight smlgg panels of

said rack %@I%% SOIB[? 8ide Shd°at egl%? r?élfiellgi o ook s 38 %II}% ended from
h hooked h I h h I I
of 510 a0k TGS kA PRSLUHS S CHLTRA T SRt £ MGk St SR i top acoess

board and_ sai bog cce s board are respectlvely made of a conductive material. 8. The clean
container?AB4 |n claim 1, Wherein said 15 container body further comprises a left-side
panel, a right-side.p Ieft side handle d at n out 1 side of said left-side panel, and a
right-Side handle Sroaﬂrﬁ%c?]a?t ah o&%ans}%re &Iéﬂs %?aﬁlﬁlea}dlég cfoﬁ?a?ﬁ& module as

claimed 'q*Iglglernnga\there'n SA9 of said rack has at least two retaining holes

symmetrically disposed near two distal ends thereof; the two upright side
panels of said rack each have a top side and at least one retaining hook
respectively upwardly extended from the top side and respectively hooked
10 in the corresponding retaining hole at the horizontal top panel of said rack.
7. The clean container module as claimed in claim 1, wherein said
rack, said top access board and said bottom access board are respectively
made of a conductive material.
8. The clean container module as claimed in claim 1, wherein said
15 container body further comprises a lefi-side panel, a right-side panel, a
left-side handle provided at an outer side of said left-side panel, and a
right-side handle provided at an outer side of said right-side panel.
9. The clean container module as claimed in claim 8, wherein said
container body further comprises a left-side grounding member connected
20  between said lefi-side handle and said bottom access board, and a right-side
grounding member connected between said right-side handle and said
bottom access board.
10. The clean container module as claimed in claim 9, wherein said

left-side handle, said right-side handle, said left-side grounding member
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container body further comprises a left-side grounding member connected 20 between said left-side
handle and said bottom access board, and a right-side grounding member connected between said
right-side handle and said bottom access board. 10. The clean container module as claimed in claim
9, wherein said left-side handle, said right-side handle, said left-side grounding member 13 and said
right-side grounding member are respectively made of a conductive material. 11. A clean container

module comarisin ;aco ain%r bod%%]sa'd contair}gébody corp{prisinc?[.an inside § recgiving chamber,
a front op@Fﬁ g i oM TSN St 84S insidE ggiviﬁﬁec amber iy ¢ p%’r‘?l € afd abottom panel,
the top panel %nd the bottom.panel of said container body each having a plurality of through holes in

communicatid ‘WHYE&W&%?& “receiving chamber respectively; a rack mounted inside the inside
receiving chamber. 3\1; aidl 10 container bod id rack comprising a horizontal top panel, a horizontal
bottom panel, and B ?ﬁ’rﬂ gf&&%’éﬁél?‘r@é}f&:t‘fﬂ?&%@ﬂf& lly connected between two distal ends
of the horizontal top panel of said rack and.two_distal end%of the horizontal bottom panel of said rack
respectively, the r&%ﬁﬁ%ﬂ%ﬁ P ?ﬁﬁ"’of S rgaﬁ?dﬁ% a BrfBYanﬁ?B?%%%yaﬁ%oE%ﬁﬁ% 15 devices,
the two upright side panels of saidr{ack each having an inner side, a Iuraltig of hprizontal insertion
slots ArrarlSea A 1 AP IEVa ot oA S QRETRE: DT BB 2 HA SiardieP B Sounting

devices d?’\év&\:’;/\a}{gg chamber, a top panel, and a bottom panel, the top panel and the

bottom panel of said container body each having a plurality of through
holes in communication with said inside receiving chamber respectively;
a rack mounted inside the inside receiving chamber of said
10 container body, said rack comprising a horizontal top panel, a horizontal
bottom panel, and two upright side panels respectively vertically connected
between two distal ends of the horizontal top panel of said rack and two
distal ends of the horizontal bottom panel of said rack respectively, the
horizontal top panel of said rack having a plurality of upwardly mounting
15 devices, the two upright side panels of said rack each having an inner side, a
plurality of horizontal insertion slots arranged at different elevations at said
inner side, a bottom side, and a plurality of mounting devices downwardly
extended from said bottom side;
a top access board provided above the top panel of said container
20  body, said top access board comprising a plurality of fastening devices
respectively inserted through the corresponding through holes of the top
panel of said container body and respectively fastened to the corresponding
mounting devices of the horizontal top panel of said rack; and

a bottom access board provided below the bottom panel of said
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extended from said bottom side; a top access board provided above the top panel of said container 20
body, said top access board comprising a plurality of fastening devices respectively inserted through
the corresponding through holes of the top panel of said container body and respectively fastened to
the corresponding mounting devices of the horizontal top panel of said rack; and a bottom access
board provided below the bottom panel of said 14 container body, said bottom access board
comprising a plurality of fastening devices symmetrically,disposed near two sjte lateral sides

% o K

thereof andTé4pEtt é]g)’nséﬂ RPSHYR tAEEE e ngcﬁﬂméﬂ%léls | 18 panel of said
e pand SHUERS ACSS SRR LS ISR e e R SRR E TS e the
with one ARG A4 T SRAH LS FATREHABCR BE SRR taHFeBUIKIRE (RGP 10/Shch of the.
Govices SiTE B REBE AT SEI LR BTt K sl T DG Jp AL Boardl and a
correpoR GG ABTAND HEUHE S Pt oF LA AL e s ey A FS S I R the
comesponding sCg PR et CORMAEY RISARRE 2L BfkiNSLE SHIBl4IR A S RLRR fRE«
horizontal top panel, upright side panels and horizontal bottom panel of said
rack are formed integral with one another. |
13. The clean container module as claimed in claim 11, wherein
10 each of the mounting devices of the horizontal top panel of said rack is a
screw hole; each of the fastening devices of said top access board comprises
a through hole formed in said top access board, and a screw bolt inserted
through the through hole of the respective mounting device and the
corresponding through hole at the top panel of said container body and
15 threaded into the corresponding screw hole of the mounting devices of the
horizontal top panel of said rack.
14. The clean container module as clalmed in claim 11, wherein
each of the mounting devices of the two upright side panels of said rack is a
screw hole: each of the fastening devices of said bottom access board
20  comprises a through hole formed in said bottom access board, and a screw
bolt inserted through the through hole of the respective mounting device
and the corresponding through hole at the bottom panel of said container

body and threaded into the corresponding screw hole of the mounting

devices of one of the upright side panels of said rack.

15



14. The clean container module as claimed in claim 11, wherein each of the mounting devices of the

two upright side panels of said rack is a screw hole; each of the fastening devices of said bottom

access board 20 comprises a through hole formed in said bottom access board, and a screw bolt

inserted through the through hole of the respective mounting device and the corresponding through

hole at the bottom panel of said container body and threaded into the corresponding screw hole of the

mounting dewces of one of the upright side pan Is of said ra 5,15. The cl chrbamer module as
e

claimed in claim 1 fukp@rc ﬁ%@%‘ﬁ?ufzﬁ WEGHirgd éﬁ\/ézlk?‘mb

fastening devices of said tﬁg@icesn@f%gel and the mou\%gg{ devices ?i the h rlzonta top

said rack SPRRTSEAGeBnR
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devices of the two u rlght side a%)abr%els of said rack. %CE( Iae%ﬁlean container module gihclalmed in

claim 11, {osEBIRE e}ﬁkﬁ%ﬂ

dlspose
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Symmetncally

ve a top side

and at le s%rﬁg}/?@iﬁ:%’gends h@g@éﬁ@%ﬂ%&@%ﬁ%&%@?ﬁ%%m Yo E’e’&aﬁ%hl% pectively

hooked in the corresponding rEtamlnaingﬁat the horlz tal. to | of sald rac 17 The clean

container SABHORIRIR AFREFIRANG

access board re r sp ective y 15 made of a conductive material.
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16. The clean container module as claimed in claim 11, wherein the
horizontal top panel of said rack has at least two retaining holes
symmetrically disposed near two distal ends thereof; the two upright side
panels of said rack each have a top side and at least one retaining hook
respectively upwardly extended from the top side and respectively hooked
in the corresponding retaining hole at the horizontal top panel of said rack.

17. The clean container moduie as claimed in claim 11, wherein said
rack, said top access board and said bottom access board are respectively
made of a conductive material.

18. The clean container module as claimed in claim 11, wherein said
container body further comprises a left-side panel, a right-side panel, a
left-side handle provided at an outer side of said left-side panel, and a
right-side handle provided at an outer side of said right-side panel.

19. The clean container module as claimed in claim 18, wherein said
container body further comprises a left-side grounding member connected
between said left-side handle and said bottom access board, and a right-side
grounding member connected between said right-side handle and said

bottom access board.
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18. The clean container module as claimed in claim 11, wherein said container body further comprises
a left-side panel, a right-side panel, a left-side handle provided at an outer side of said left-side panel,
and a right-side handle provided at an outer side of said right-side panel. 20 19. The clean container
module as claimed in claim 18, wherein said container body further comprises a left-side grounding
member connected between said left-side handle and said bottom access board, and a right-side
grounding member connected between said right-side handle and.said tto;g%:access oard. 16 20.

The clean contairék rhBRQIS3R Efé‘iﬁ?é&%@gﬁgf £ 83 G ds R & RSl de RARARNSS ! right-side
handle, said left-side grounding member and sajd right-sige graunding member are respectively made
of a conéﬁﬁn%@%g&iﬁfﬁ% s -E%%%ﬁ%@é%%ﬂ%%&sﬁ%gwr‘;néﬁrﬁ‘iﬂ”ﬁgﬁﬁsaosuRE
Disclosed is a clean container module,g/ﬂ\ﬁglich inclugdes a container bodglwith af ontfpening, a rack

inserted HRSugitfe FEMTHERING A IR ENRIOP the FntdnrBSH- Y tdpacces¥ bbard provided

above the top_panel of the QoTtainer body, a bottom access board provided below the
conductive material.
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bottom panel of the container body, and the rack affix to the top access board and the bo_ttom access
board. Therefore, the rack, the top access board, and the bottom access board can provide a N
reasonable effect force transferring path when carrying the load, preventing obstruction of precision
due to deformation of the container body during transportation. Further, the rack, the top access
board, and the bottom access board can provide a satisfactory electrostatic protection. (FIG. 2)

CLEAN CONTAINER MODULE

ABSTRACT OF THE DISCLOSURE
Disclosed is a clean container module, which includes a container
body with a front opening, a rack inserted through the front opening into the
inside of the container body, a top access board provided above the top
> panel of the container body, a bottom access board provided below the
bottom panel of the container body, and the rack affix to the top access
board and the bottom access board. Therefore, the rack, the top access board,
and the boftom access board can provide a reasonable effect force
transferring path when carrying the load, preventing obstruction of
10 precision due to deformation of the container body during transportation.
Further, the rack, the top access board, and the bottom access board can

provide a satisfactory electrostatic protection.

(FIG. 2)
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