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 i .
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



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
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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 insigRRAAMAIENBMP AL oR: DAL lAIkalRAtom panel BEoRLATe! AntHIRAeiamepanel of

said container body each having a plurality of through holes in communication with said inside
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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
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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 panel of said container body, said top access board comprising a plurality of

fasteningydavicendaspecipiephinseliqsh fvipugh fen dioukaheriting thiedgh halasdetitisciapranel of

said container body and respectively fastened to the corresponding mounting devices of the horizontal
top paneliefdaithdack tndisoboiimnalbrgepsbobod paddickeckh ehevhthezoottompapehel shidicontainer
body, said bottom access board comprising a plurality of fastening devices symmetrically disposed
near tworapkdsitei later gt lsicdstthefegfvand Ine speutively idserted thieughotpeghespngangthrough
holes of the bottom panel of said container body and respectively fastened to the corresponding
mountingodevicksacktredvbayinghisidepanils.of gdidakick. o bovuweabpesty therslietsrovided a
clean container module comprising: a container body, said container body comprising an inside
receivingactairgledratadiidaraperivipitonsnimtridatoanstd s sdpidion r@démmgf)@qa}nb@lntza @dp panel,
and a bottom panel, the top panel and the bottom panel of said container body each having a plurality
of througMABRENE mmgwwrﬁlmataﬁﬁag Feeaiviaildbelitarsidsp actie geeersdradslinted
inside the |nS|de recelvm chamber of said container body, said rack comprisin horlzontal top
panel, a REAYHIR YS‘Pr% atep BABalRf saHY W&@éfﬁér:%@ﬁﬁasmd top access oard

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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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 mounting devices downwardly extended from said
bottom side; a top access board provided above the top panel of said container body, said top access

board corappging,alplw@iikAlyiasianeedavief:EaspRe B ANSIRIJhiakdhdAe seraesBending
through holes of the top panel of said container body and respectively fastened to the corresponding

mountingyd@wres of the-fgkizentaiiepdiang! ohgaid fakk; RO 2okelldnd aceessabeardipigidded below
the bottom panel of said container body, said bottom access board comprising a plurality of fastening

devices syghmetjnathiwidposhd heaizvnapposparatesdl sidesdtlereol adagdpeglivelyfinserted
through the corresponding through holes of the bottom panel of said container body and respectively
fastened wp ther dbyrespontling deoivts theavicespoigieside ppnigltcideiganels efdalthrank. dthe
invention has been accomplished under the circumstances in view. It is therefore the aim of the
embodimenis disktosar inadeiy of haovideite Cieanricontaings amothgedvehidt fenevitebeaatassrmdble
effect force transferring path when carrying the load, preventing obstruction of precision due to
deformatiancofither soitaimdobiody didingtdrspbrtalion. ofisostilbamgnarasod averenabdiiments
disclosed herein to provide a clean container 2b module, which provides a. satisfactory electrostatic
protectiofxteidsll gﬁwid 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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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, 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 helegitecormirlingaticdewitis i fnsideyreteiving ehanherdetpeactvelysilhe natkds mounted
inside the inside receiving chamber of the container body, comprising a horizontal top panel and two
upright siglerpafi¢he penpeddinsiadydiamicsedriy exieoged Viidentvie alistaireansohibe iletizontal top
panel of the rack. The horizontal top panel of the rack has a plurality of upwardly mounting devices.
The two wphigtht fsidé faseefscofshmaack edcidaave @ardndnside reaphicalityaf horrksntbo insertion
slots arranged at different elevations at the inner, a bottom side, and a plurality of mounting devices
downwardfheswsntieest om dhetbettarinsiaé . tithec nopoabicn s iodidddqnaditiedeabovhahe top panel of
the container body, comprising a plurality of fastening devices respectively inserted through the
correspoﬁ&ﬂﬁgﬂtﬁmﬁgiﬂﬁélﬁm@%ﬂ%%mpaﬁ@ﬁcﬁ grntomaineeBsdy ek résiiravsgsfastened to the
corresponding mounting devices of the horizontal top panel of the rack. The bottom access board is
provided befdw. tAB dobREeH AN &t 1hd eardaihbesaiadseibRoRYy SPRPAI%Y DRTaEISHI 3 devices
symmetrically disposed near the two opposite lateral sides thereof and respectively inserted through
the corre§%%%ﬂ$tﬁf&i@h®ol%§mh@Pemng i 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



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 inside of the inside receiving chamber and then fixedly fastened to 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 éo body is eas nufacture and assemble. After installation rts of the
clean containéy Séfﬂﬁ’én 51% Xtﬁﬁﬁpé}ﬁg g'i‘ﬁ%ﬂ?\% BEReaRBeHhAL {;ﬂ ’t se only a

limited number of through holes a med e container b dy, ein e recel chamber can
be malntglﬂ%ed?ﬁ%eﬁ%lo% wﬁﬁﬁ? 5%%}& 6@%&%’#&?&% éﬂﬁ?ﬁ‘ H@i@ faﬁ?\er bodly,
preventln%ﬂﬁttenor m0|ﬁe or alrborne arti s fro assm to. th rior of he insjde receiving

chamber. FUrHRY, B dh@e&oo]f 8%ho &g 8‘f”t}’i §W6W a€ightficant effect to
25 1o lowd RO SR A e ﬁ'q%a%é:a?l ”eéﬁr%iﬁé#? s ear?ﬁap 05 55 By a imited
Doy and the conTAa7 B CAreEehy e Sk et nR it Bl ts%er%qxﬁ%[a”l%% W Spparatus.
materia, SRAC ANHG O B S SETAt SR GPSE) FAih B dLHRRSEHIRE Haching
interface. %hert%%)rgbcess 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



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 panels at the
bottom. The 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 is an exploded view of a clean

container module according to_the first embodi t of the present in lon, EIG, 3 is a perspective
asser%bly Sﬁé%\/%gf %%é(): eogﬁw%%ﬂéé}ﬁgrv h rlé @ﬁﬁ@%éﬁ#@ﬁ?& éﬁm@h‘?ﬁﬂ’%@aﬂgsent :
invention. 15 FIG. 4 is a sectional view in an enlarged scale of .a part of EIG. 3., FIG. § is an exploded
view ofacel%%hggﬁ?alli ?t%ogﬂlegggggr in IESUQE Eggor{&%ﬁ%%gi %Trg?ctﬁe Bgﬁ?ﬁqfﬁ/ention. FIG 6
is a perspegtive assembly view.of the.¢clean container module ordin the second embodiment of
Ithe presen? |¢1\é/%ﬁﬁ§a§w28¥lﬂvﬁ _II(I)_%B% %gﬁﬁ%‘fl W%ﬁg@%&lﬁ%gﬁﬁﬁgé%&ENT Rl’eferring
to FIG. 2-FIG. 4, aﬁ'?ﬁ? cottalner odule.in accordance with tRe first embpdiment of the present
invention is shown é%)m[?rlfsg%}%frgc oﬁﬁ'ﬂnng ?[,%ar‘%}gz:da 83%%@5%%@?&%?% bottom

access board. 4. 5 The container body 1 comprises an inside receiving chamber 11, a..front opening
o 2 top e SRR R RS ErTS a1 e Bofont: °rhe
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.



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, 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 perpena}%ﬁl&%ﬁ%ﬂﬁmﬂy dxEHIBdLESTRthEWIde dieesi v ehasahep bhnel 21. The two
upright si(ie panels 22 each have an inner side 225 and a plurality of horizontal insertion slots 226
arranged Girendng ddvAitR Ransd ihher Siadorsiansd dvindstiidearanelil8rent elevations.

The top panel 21, has a plurality of upwardly mounting devices_ 211. The two uprjﬂlt side panels 22

each furtHéBRksede parshlade it side haplahy brrotfsdqtiBsceyts e Juah bt extended
from the bé%ttgtom side 221. According tQ thcii}embodiment the mountin%gflevices 211 and 222 20 are
screw holést Tsﬁg‘?tdﬁ)aﬁééegg’t?o deobrndiaksot ?h@%@)pﬁ‘ﬁé‘ﬂ drahthe snisie body 1,
comprising a plurality of fastening devices 31. Each fastenin% device 31 comprises a through hole 312
cut trﬁrougwiqg it Ransbl e relibeobtarihramahahelen Bditbiaugserted 6

through the corresponding through hole 312 and one corresponding top through hole 131 of the
container WMmré%d@@ﬂquB ality 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



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 container body 1, comprising 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 bottom 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 ci}rétgéner body 1 and threaded intp one corresponding

mounting GEORE R sEreFABIET RO AREhABOHER 88221 DB GREH PRABIZIMR the rack 2.
During assembly process, a left-side grounding mempber 8 and a 15 right-side grounding member (not
shown) aﬂi”i@gﬁé’ct' Qi? b'ﬁéraﬂ Eéﬁnéﬁ%ab‘é%gbﬁ‘iﬁe b 2de ABRASAS 1 1B4A righEside handle
(not shown) and the bottom access boayd 4, The left-side_grounding member 8, the right-side
groundingAERTRAHBSRAHE en réf&@l,(%&\fﬁ&%}]ﬁ&j@%%f@ar@%bzlopé& uctive
material. Fu‘régz, O-rings 7 are 20 respectively mounted in between each fastening device 31 at the
top acces&t d 3 and the corresponding mounting device (screw hole) 211 at the top panel 21 of
the rack 2, and in between each fasteping gevice 41 at the bopttom access board 4 and the
corresponding mofﬁgﬁbo&@ma%%?éﬁ% Y 35PLaY mﬁﬁ&%ﬁ%&e&ké&w ding upright
side panel 22 of the . 7 rack 2, to seal the inside receiying. chamber 11 of.the container body 1 After
assembly BetheHEHRTH o hofRAHERD 4 %’a'rdo? 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



3 and the bottom access board 4 are directly affixed to the rack 2. Therefore, when applying a force to
the top access board 3, the rack 2 directly receives 5 the applied force, and the container body 1
receives no pressure from the applied force. Because the applied force gives 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 IF ctjon of 10 the rack 2. As indicated bov ck2 IS lnser%ed through the front
opening 12'6 Qo b‘&? iHtothe Mestde ot i @Rﬁﬁ@%‘l‘?& BEY1h and then fixedly
connected to the t ccess b bottom access b d 4. Therefore, it i not necessary to
make additional oggﬁ%%ﬁg} f@ﬁﬁ ?&%‘P&%PSE&?Q@PL mﬁﬁ%%&%ﬁ}% (wafer
cassette). aforesaid the container b i acture and
assemble. 3%1% %&qugﬂl@fctﬁ%qt%% %gf}t?]bef fﬁée&g féd %‘n ?‘tﬂ% fth& strength of
the contaln od 1|skept tact.. Because only a limite ero 1g tj%les are formed in the
contalner %Hglgn%l F&%’ﬁﬁ% 1 PaH rft?i‘f %‘.3(& G4irtYRE status after

partcits 1% BBLIRY (TRE TGS CRTHINE eaN g SRBINBRTE PERSEE G S Boncept of the
cloan con A WAL At ﬁ%%v%ﬁné%mi%#iﬁ%%?éﬁeﬁé A el Bt rner,
because OQ(}/dy 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 stfuctura-l strength of the container body 1 is kept intact.
Because only a limited number of through holes are fbrmed 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



limited number of through holes are formed in the container body 1, there is no dead corner in the
container body 1, and the container body 1 can easily 5 be cleaned and dried with cleaning and drying
apparatus. Referring to FIG. 2 again, the top panel 21 of the rack 2 has two 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

tended.f the t ide 223 . ively hooked in.the retaining hales 212 at the t 121
e e R B B B S AR e
separately made and then fastened tagether, Alternativel ,the]év%/[%}upri ht side panels 22 can be
formed iné&rmﬂ W&%iﬁgﬁi h‘él?gﬁl p(é%‘iai%?k ?ﬁag%ﬁclgf@% 88 nthe rack 2

atoriato RN A SPER R AN G o ST BeR THgIDHRRBY Tt i £
carbon 01 TSAAARHEG AR AL B B e ea MG RO B SREabE tection is well
con 50 BB 2A0%] BARL AR A4 BB b ICE BERRE Botoction function. Furer. the.
mermber 8 and tnE RS 6 s JEa o RN 18 LTS BReo e Wtection
function Oﬁaﬁ%‘ %I?'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



FIG. 5 and FIG. 6 show an alternate form of the clean container module according to the present
invention. This embodiment is 5 substantially similar to the embodiment shown in FIG. 2-FIG. 4 with
the exception that of the design of the rack for wafers 62. According to this 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 gach pf the two upright side panels 52. Preferably,,the horizontal top panel 51, the
w0 uprioRSIE Ha R i oS e BIABPES SOt HATH HeGP Ry Rhornatively

the horizontal to nel 51, the twg upright si anels 52 and the horizontal bottom panel 53 can be
separateI)ﬂ%‘éﬁé%%@%%@%%%%%ﬁ%&%%%r(.) ﬁﬁa&ﬁﬂl%'ugh the present invention has been explained in
relation to its pre d embqdj ts, it is to be understpod-that many other possible. modifications

and variations caf Eg a&gévcijﬂcg: 56%13?%931&0#%3%%r%ogﬁd%ﬁgég c?f%ﬂl iﬁ\(?gr{i%%e%s hereinafter
claimed. 10 WT IS CLAIMED IS: 1 * A clean cionltainer ;

to, e .prese Ventm%dme[ﬁ%n pgrsljl%%:ﬁrﬁgpﬁaiqgr body, said
con_tainer%](? %mﬁﬁ%ﬁ{ Uiinside Tetei ing Zhanm er, NPt operingin ”communication with said

e RN R R L 1 2328 e e el
receVIng QA LeARRCOY I SO iSe 1R3idInenTas "85 AR ShAMP 7 g
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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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 bm -.atop.acc board provided above the top panel of said
container body, said top access boar Eﬁ ‘;In?g%m}o fastening devices respectively
inserted through the 006{[ sépondln throu é‘dﬁ of the tap.20 panel of said container body and
respectively fastened td tfe<8 ?1% tin YRR the horizontal top panel of said rack;

and a bottom access b rd pro 8}9 below the bottom of said contalner body, said bottom
access board conip aaﬁ%ra fﬁ@i@mﬁﬁ%@%’&i a&ﬂﬂ Gidpdsel n@%ﬁ’ 0 opposite

lateral sides 11.ther res tively inserted through the correspondj g through holes of the
bottom p&r?gle(])‘f’% &(%Oamd FREPERVEY ?Q&W{B‘?tﬂ@nc&ﬂg% %"H&f funting devices
of the.two u hts Is of ald rack 2. The clean contaln dule as claime claim 1,
wherdin thECE ﬂ(k%ﬁ%%ﬁ} %lE%‘F i c‘qu?é PéEpB% %ré‘ﬂg %he two distal
ends of the horizontal t anel of said rack. 3. The clean contalner le as n claim 1,
wherein 2@18%? %tﬁ@l}lﬁ n%&lge%’égab'ﬁ?ﬁebr%-{}[zg tbﬁ%‘%l%ﬁ) Hﬁﬁ‘ EkY ﬂé@\lﬂ

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 board 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

i1



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 1, wherein each of the mounting devices of the two

ight sid id rack i e fast f tt
poard coriBRCE 2 aSGRAeHE Sl SSid EoB e 600 BRI 4 el bl Sheortod
th h th h hol fth ti 0and din h hole at
the bottom AR P U ATl %&%ﬁ“&%‘ﬁ? R e s dr%g%é‘%dvt%&?i"o“ﬁhe o

mounting devices of ane of the t side f said rac 5 The c nta ner module as
clamed n SR DG OGS BTy 0O il S RBEheen the. 12
fastening devices (gf id to access panel and tln VJce of th izontal panel of
said. rack and in b tv?/i Saf'&s(fé)h)i Y&E&fgé}ségf s%si al&éi%lgb Eﬁ’é‘ﬁ:@ nting

devices of the twou |de nels.of s |dr ck. 5 6. The lea ntain rmodu as.claimed in
claim 2 W R oS T 5 AR5k Mo AP e PG AR R Qffmetical
g;fg;ﬁgag e s % Rt PR SR APISTL 48 BFIEaghapd ek each rave  op s

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

i2



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 left-side panel, a right-side panel, a left-side handle provided at an
outer side.of said le -sideﬁga [, and a ri%ht-side haTdIe vided at an o%ter.side of said right-side

e

panel. 9. ée&% Btk @dﬂl B TEme PGS r[ %}SHP&{?& BrtsePt further
i left-sid di b d 20b id left-sid dl idb
ccass bOMZARIS N EAER b ARG BrHDS: db ARELEH oLt dé ik AT G Bhale and said
bottom acce : b%\rd. 10. The clearf concit%iger modlgijle ?ﬁ claimedgu Iaitm 9, whergin said Ieft_-side
handle, s Ight-s ; |&Tt-Si t said ounding
ﬁﬁ}a}ﬁ’ GG8 Haridre PG SRSHE JRUNMHIEAEMIES £3 Hia 'S IgHELE &

member are r speftive V. mide of a conductive material. 11. A clean container module comprising: a
container!y SAdEontantr body comprising an inside 5 receiving chamber, a front opening in

conreaton i S48 1 (CEENDN AT SRARRS S Rolo e fprop b
commuUNiaton WY S NSIEIC SV R AN FESPEI NSt 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

I3



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 oiﬁﬁoriz ntal insertjon slots arranged at different.elevations at said inner side, a
bottom si(f‘él,danﬁaé It §7 o@ﬁﬁH&%e@ﬁ aﬁﬁ? &tgé?ﬁféﬁvﬁ g%\?cﬁi%ot? m%ide; a top
access board provided above the top panel of said container 20 body, said top access board
comprisinﬁ%ngﬂ?gmff 6’?%@% ing devices respectively inserted through the corresponding through
holes of the top panel,of said container body,and respectively fastened to the corresponding
mounting devices Ttﬁgé Sﬁ%ﬁ?&t?&ﬂ%ﬂgy% a?é’PEBE{-S&Hg a bottom access board provided below

the bottom panel of said /14 container body, said bottom access board comprising a plurality of
fastening devices gyrﬁfﬁgﬁwgﬁyrﬁgggseaaxgarct%a&&ﬁgsi OfierSPLRHEdS }f&egﬁaﬂ&l pectively

insertgd through.th ding.through. holes .of the bott | of said container,body and
respettvel FELIUNB B 8rechdZBBhdiR MBEn R EUIERET HE R R SidE Bihels of saic

ck. 12. The cl i dul i laim 11, wherei horizgntal ,
pright ide REN B RO RS GRS iAo S LA T bl R AGHs WA amotrr.

bottom panel of said container body each having a plurality of through

a

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

14



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 of said rack. 14. The ¢lean container mo cla| ed in claim
11, wherERP @R %ﬂ ¥no éW&’éS %‘f?ﬁéﬁm}aQ%Ff rﬁ‘%?&%fb%{ﬁéls iR 11‘5 screw hole;
each of the fastening devices of sald bhottgm d?2 thr f d id
Dottom abHes G LS SETEM BB AlSeASS RS loniHe I OUEPN DI oA HE LS é§ﬁv°é Tounting

%?infﬁle: é%%ﬁ | PG MR o TR MRS e BB mﬂﬁ’ FHEL IRl el of eatd
rac 1 clean conta er.madule as clai aim 11 fu the risin lurality of
elsbecher nm e &s?%? IR EIR I s
S](;:Jnéjlsn; deV|ces Eﬁ‘the hOI‘IZIOﬂt anel gb&? aid rack an tweer(?%]eéa rﬁﬁ%g\zgetgif 5

said ottm%%m‘bnﬁ\’é ﬁ@ QeIRSEER Hr ‘alﬁagﬁ |d rack. 16.

The clean contalrr;ﬁ r:t%dul as clalrr%ed in C|alﬁl 3[1 wherein the h rlzontlall to %anel ‘81 said rack has
at least two retainifg ean container modulé 'as claimed 1n c amm e

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



symmetrically disposed near two distal ends thereof; the two upright side 10 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 module as claimed in claim 11, wherein said rack, said top access board and said
bottom access board are respectively 15 made of a conductive material. 18. The clean container

module as claimed in claim 11, wherein said contajner body furthetr comprises a left-side panel, a
right-side panel, a leftldide HERRISBRIHIASE é’ﬂ%ﬂ%ﬁtéﬁss OPS4id eft &8 pi}nef,ugﬁl?ﬁ right-side

handle provided at an outer side of said_right-side panel. 20 19. The clean cpntainer mpdule as
claimed iﬁ@%lig}%vﬁe@iﬂréiﬁw &ﬁ&ﬁ%’?‘%ﬁd&??@ﬁﬁ&v@ PROULLE ff%igg GtHdhg member

connected, between said left-side handle and said bottom.access board, and a right-side grounding
member dRHINRY g@m%éﬁ??fgﬁ?%i%cﬁﬁﬁ@ diggi&%ﬁcﬁ‘?&“%&% %%‘?%.Offst%%. The clean

et side cHOSHEHUAI A P e A A ity LS SELEHObls Mo of 8
CondLSJCtiV(saarin %eor!it?clhg %Zc%ls'g églngpal}llyf%Enﬁo'\iﬂn%?n%Lgevices of the two upright side
panels of said rack.

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

10 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 module as claimed in claim 11, wherein said
rack, said top access board and said bottom access board are respectively

15 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.

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

bottom access board.
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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

bottom access board can provide a reasonable effect force transferring, path.when carrying the load,
preventing obstrifioh it Bﬁﬁﬁ%m%@%%‘? %ﬂﬁﬁ%ﬁﬂgibﬁﬁ ﬁ%é?gdgdy"él?ﬁﬁa’ﬁ&h portation.

Further, the rack, the top access hoard, and the hottom access bpard can provide a satisfactor
electrostéﬁ@p?ﬂ%clﬁ%ﬂd G;|§;8?1§§ Bg t-side handle, sau‘:”i1 feitssnde grounding ember y

and said right-side grounding member are respectively made of a

conductive material.
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