ARRANGEMENT FOR TOOL EQUI PMENT Background of the

I nvention [0001] The present invention relates to an
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functions in connection with a sem conduct or
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More particularly, the present invention relates to

such an arrangenent in which a plurality of such
equi pment sect i om@%ﬁl—&f&ﬂﬂﬂar z equi pment are
connected to a service section which rOV|des t he
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is often constructed on two Ieyels The tools used in
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on a main level while ancillary equi pnent may be

easy acmbewd the equipmest sebienedddrepdiconmirvicingvel known as a
sub-fab. Each piece of ancillary equipnment situated
within the sub-fab will ideally

[0002] The present invention also provides an arrangement in which ancillary

equipment sections are mounted directly onto the semiconductor tool framework and
connected to a service section which is at a location remote from the equipment
section. In this manner, easy access to repair or service any ancillary equipment is
facilitated while minimizing the requirements for space on the tool for equipment

providing that function.

[0003] A semiconductor processing facility is often constructed on two levels.
The tools used in fabricating the semiconductors will then be situated on a main level
while ancillary equipment may be located on a level beneath the main level known as
a sub-fab. Each piece of ancillary equipment situated within the sub-fab will ideally
be beneath the tool it services. For instance, many tools incorporate a vacuum
chamber. A vacuum pump associated with a particular chamber will then be located

beneath such chamber on the sub-fab level.



be beneath the tool it services. For instance, many

tool s incorporate a vacuum chanber. A vacuum punp
wagsomiatied with a particul ar chanmber wi || theRCDAIS2006/025495

| ocat ed beneath such chanber on the sub-fab

| evel .[0004] Wil e the placenent of the equi pnment
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minimizes space requirements and facilitates removal and repair of equipment used in

conjunction with semiconductor tools.

Summary of the Invention

[0006] The present invention provides an arrangement for mounting ancillary
equipment to support a semiconductor processing tool. The arrangement includes a
plurality of equipment sections lacking facilities and a service section. The ancillary
equipment is mounted directly onto the semiconductor processing tool while the
service section is at a location remote from .the equipment sections. The service
section which contains facility sources and is connected to the equipment sections

provides facilities for operation of the equipment therein.

[0007] In this manner, the space necessary for accommodating the equipment

sections is minimized, yet each equipment section can easily be accessed for repair



service section is at a location renote fromthe

equi pnent sections. The service section which contains
woéaai7loiiizsources and i s connected to the equi POBMIS2006/025495

sections provides facilities for operation of the

equi pnent therein. [0007] In this manner, the space

andNREREEAN Tlﬂs%roﬂﬁ@ep{mﬂd@dsé] Gerbie , 8QY p%ﬂﬁf‘ﬁg,&ﬁ&%b@ﬂﬁmhﬁzmg
ac

mnimzed, yet e equi pnent séction can easily be
loss%gﬁﬁcﬁsfﬁglrﬁﬁfng e?@ﬁéﬂcgnd servicing. This provides point
use servi , €.g., punping, thereby m nim zing
| osses and maxi m zi ng effl CI ency Bri ef Description of
the Draw ngs [ OBuigfDess 96 thepBrawingsit i on concl udes
with clainms distinctly pointing out the subject matter
[0008lat  AppWihilarthe spesifigatiomsondiedes Witly ehithe distinetly pointing out
believed that the invention wll be better understood
the whbjectt mlatter that Appliesits esgaml hd tHelreindemtionpanys believed that the
drawi ngs in which: [0009] FIG 1 is a schematic view
1nvéi{t10%r{v1ﬂrl§eal5@%ﬂ'ﬁﬁﬁerét5‘od"@'h&htaﬁ@ﬁ‘ LPEBRECRACHIRARe ABmpanying
|rectly mounted to a sem conductor tool in accordance
nvention; [00010] FIG 2 is a schematic view
dra%y} ﬁﬁg’r régngenent in which a punp is directly nounted
to a sem conductor tool in accordance with the
i nvention; [00011] FIG 3 is schematic view of an
[0089]r anger®lit § #s arickematiseviswr of s aspgsmaentiis Which caqujpment
nmounted to the sem conductor tool in accordance with
sectidres arev divectyn mqudGd1 ] aFkémicdndista wohembicrdanes with the
an arrangenent in which the service
invention;

[00010] FIG. 2 is a schematic view of an arrangement in which a pump is

directly mounted to a semiconductor tool in accordance with the invention;

[00011] FIG. 3 is schematic view of an arrangement in which the service
section is directly mounted to the semiconductor tool in accordance with the

invention.

[00012] FIG. 4 is a schematic view of an arrangement in which the service

section includes a pump in accordance with the invention;

[00013] FIG. 5 is a schematic view of an arrangement in which a single carrier
distributes facilities from the service section to all the equipment sections in

accordance with the invention;



section includes a punp in accordance with the

invention; [00013] FIG 5 is a schematic view of an
wanro@Engeirent in which a single carrier distri bBCE8S2006/025495

facilities fromthe service section to all the

equi pnent sections in accordance with the invention;
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[ 00015]. FI G i.S a perspective view of acarrler
accq)rﬁaqqudgl% hﬁlﬂYﬁﬁ’gP?f’ganl%n accordance with the invention.
Det ai | ed Description [00016] Wth reference to FIG 1
an arrangenent in accordance with the present
[0001B]ent | OFIQ. 7 iis lauperspéctidte | viewhofth @eidrpimehidiiseat hassng? in
| acking facilities are directly nmounted onto a

accSRAT GO HeGhvdkiegessi ng tool framework 4. A service
section 6 1ncludes facility sources for operation of

t he equi pment sectiogns 2. !00017] Equi pnment conponent s

for semconductor td¥tall & nown to those

skilled jn the art and_include but are not limted to
[000kftps poVtdth Eigprseed \?@i e S aHENEREENT g acepglance with the

equi pment conponents whi ch are nounted on the tool
prejent inngatiom sy iltustatpd i ovhigle heuipment Totionsxahgkéng Esilities are

shown in Fig. 2, a punp 8 typically includes several
direetlymaoeéd onfiCh Lyéhﬁl@rﬂuaumprms‘dit&m ki fidmeveorkod.or A 12rvice

a drive 14, a controller 16 and nitrogen nodule 18. In

seci@éh @[Héﬁfﬂeér%’iht?fsoﬁrti@s ﬂ%E 6%&5Jﬁori SMBOLGIFn&R eIk 2al | Y
ilTustrated in Fig. asi ¢ puhping cartridge of

the punp 10 and the

[00017] Equipment components for semiconductor tools are well known to
those skilled in the art and include but are not limited to pumps power supplies, valves
and the like. The equipment components which are mounted on the tool include only
the basic mechanism. For example, as shown in Fig. 2, a pump 8 typically includes
several components including a pump mechanism 10, a motor 12, a drive 14, a
controller 16 and nitrogen module 18. In an embodiment of the present invention
schematically illustrated in Fig. 2, the basic pumping cartridge of the pump 10 and the
motor 12 without controller 16 or other facilities is mounted onto the tool, such that it
can be easily extracted for repair or service and minimizes the amount of space that it
occupies on the tool. The controller 16, drive 14 and nitrogen module 18 are centrally
mounted in service section 6. In this manner the basic pumping cartridge 10 and
motor 12 can be easily extracted for repair or service without having to first dismantle

the other pump components such as the controller 16, drive 14 and nitrogen module



notor 12 without controller 16 or other facilities is
mounted onto the tool, such that it can be easily
wexberaaiae for repair or service and m ni m zesPCNAIS2006/025495
anount of space that it occupies on the tool. The
controller 16, drive 14 and nitrogen nodule 18 are
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the basic punping cartridge 10 and notor 12 can be

eas) : : j ' wi t hout havi ng
ﬁ?ﬁk%ﬁgfﬁ@@g%%ﬁgfggéﬁéﬁggkgpﬂﬁﬁ%%&%%ﬁgonents such as
the controller 16, drive 14 and nitrogen nodul el8.
Thi s arrangenent facilitates easy access to the
[0086Hp onentisanplicspate sepodigieal shoyry hig di the serdisgriestian 6 can
for the sem conductor processing tool. [00018] In an
be mbtuged ahe thebadicordicts pooussiimg fiofy 4 a@dtoneayansliideat least one
section 6 can be nounted onto the sem conduct or
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but not all, of the ancillary equipnent. For exanple,
L Lust . . ! . .
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ancillary equi pnment. [00019] In a further enbodi nent
ancHiEnpdyiPERly. 5 rather than a hub arrangement shown in
Fig. 1, a single carrier 20 distributes facilities
. fromservice section 6 to all the equi pnent sections

[00819][ 0002 a Agthet thbdBmemdho®h e Bid)\¥ rather thkh b hebl atringednaeent
art, the nmounting of the equi pnent conponent or
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equl pnent’ or Service section is received in area which

[ rfere wwth the function of tool or damage
the?;ﬁ@f)%ngg{sefﬁ&gs% manner, yet the location is such that

t he conponent can be

[00020] As will be understood by one skilled in the art, the mounting of the
equipment component or service section onto the tool will be such that the equipment
or service section is received in area which does not interfere with the function of tool
or damage the tool in any manner, yet the location is such that the component can be
easily extracted for repair or service. For example, the equipment component 2 and
service section 6 can be attached to process tool 4 by flange mounting, bracket

mounting, gluing or any other suitable means.

[00021] The equipment component may be mounted on rectangular section
supports that are configured to receive the tangs of a forklift vehicle and allow forklift
removal as described in US Patent No. 6,058,852 which is incorporated by reference

herein.



easily extracted for repair or service. For exanple,
t he equi pnent conponent 2 and service section 6 can be
watb@Emhed2t o process tool 4 by flange nounti ngpCibraedoen2s495
nounting, gluing or any other suitable nmeans. [00021]
The equi pnent conponent nmay be nounted on rectangul ar
tion t St L O t ' €oari
0002 o AP P 18 bafPEp O CR e BRI EoliCcoryice
S cribed i n,US Patent . .6,058, 8 which is .
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for th gui pnent cqnponent 2 are provided from.
CaITYE}E, P%@ %@ﬂw W B2y AR a callpstion ob indévidpalwiacilifiesbyndled
1. Carrier 20 may be a single conduit carrying each
togéther. |An Ylustrationyoff medrieeinagrass staionifana pimp ndshowdualFig. 6(a).
facilities bundled together. An illustration of a
Facil&fesifér a biimp) 0% exs@ple] MAy fitslud @oliBg watd Tosn22, koblikh water
6(a). Facilities for a punp, for exanple, may include

rettR Ok RGopa &urdLRd cgl%rol%gg&}lécﬁgn ‘Q@%}fd'werr %ggﬂhﬁ Fg:ge\%g rdr%%ir 32 to

ni trogen source 26, contr connect1 on
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. .Sho in Fig. 6(b). In an alternate enbodi nent shown
in Hig %guﬁeanﬁ, te %%‘é‘?“ﬂ‘inﬁ’il owpdn Eredro e faeiliics g gnglosed
housing 38. A preferred punp is the EPX punp avail abl e
in g pmﬁaB%@lE’ug\éBdsA Melrrgé pymp. is[thoEP3 pwinp eyad#ble from BOC
preferred enbodi nents are specifically illustrated and
EdwiedsNdveifbrbsr ei n above, it will be appreciated that
many nodi fications and variations of the present
invention are possible in Iight of the above teachings

Wi t hj ' - pend o M= TIR 4 SN t
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described herein above, it will be appreciated that many modifications and variations
of the present invention are possible in light of the above teachings and within the

purview of the appended claims without departing from the spirit and intended scope

of the invention.



of the invention.We claim 1. An arrangenent for
mounting ancillary equi pnent to support a

weeni7gmertdect or processi ng tool, said arrangemeRCT/US2006/025495

conprising; a plurality of ancillary equi pnent
sections, each of said ancillary equi pnent sections
| acking facilities and nounted directly onto the
WesBHconduct or processing tool; and a service section
at a location separate fromat | east one of the
anci |l l ary equi pnment sections, the service section
including facil.ity sources _for at |east one of the
1. gD ABARESEEE (05 o AT HD| RSO PPRAmA SUpPK SSERHSREMOT
sections and the service section are connected to one
proegseinaéol, s2id grangemaniromemisitiZor nounting ancil | ary
equi pnent to support a sem conductor processing too
ac copldialigy d DarciliEryeduipentescotidisgedeh W ahid tayicitihry equipment
equi pnent sections and the service section are

sectiRNEAERIfERitRD Sn ARBUARH dB¥ctB orlt6 AR seRGOrRIAEDT Flocessing
ext endi ng between the ancillary equi pnent and the

tooSGhyi ce section. 3. An arrangenent for nounting
ancillary equi pment to support a sem conduct or

processi ng t.ool  according t | aim?2 wherein th
Gt TETCT eHREs oo b PR S8 TR HR FICTBFY ( he
ancillary equi pnent. 4. An _arrangenent for_ nounting
equiyest seationg dg yareae sechion isdeting facdiisewaeker afrleast one of
processi ng tool according to claim3 wherein the
the equipinent septrdnsdes at | east one conduit
wherein the plurality of equipment sections and the service section are

connected to one another.

2. An arrangement for mounting ancillary equipment to support a semiconductor
processing tool according to claim 1 wherein the plurality of equipment sections and
the service section are connected to one another by at least one carrier extending

between the ancillary equipment and the service section.

3. An arrangement for mounting ancillary equipment to support a semiconductor
processing tool according to claim 2 wherein the carrier includes at least one facility

conduit for the ancillary equipment.

4. An arrangement for mounting ancillary equipment to support a semiconductor
processing tool according to claim 3 wherein the carrier includes at least one conduit
for a facility source selected from the group consisting of nitrogen, power, controller,

driver, cooling water feed, cooling water return and clean dry air.
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for a facility source selected fromthe group
consi sting of nitrogen, power, controller, driver,

woaal7ingsinat er feed, cooling water return and eCeas2@6925495

air.5. An arrangenent for nounting ancillary equi pnent
to support a sem conductor processing tool according
5. 10 ghalhdaheh 8rindbfingRakilhAT dquBind IB§ipp6A AREMSRRdRtor
| east one punp. 6. An arrangénent for nounting
Ll Ay . _ h : .
profiShi kSR TE ot THARE s Sl SRIPEh gpprises a
anci |l l ary equi pnent conprises at | east one punp. 7. An
least Opg RF@RENt for mounting ancillary equi pment to
support a sem conductor processing tool according to
claim3 wherein the carrier includes a plurality of
6. f acAnjaprgngespent fergnowitios ageillary agdinseent byampper a sgmiggrductor
arrangenent for nounting ancillary equipnment to
prosessingrtdolacsatingao dlaim drwinreiaehs anvglldrp equipment abinngistoat
claim 3 wherein the carrier includes a plurality of
leadtd@b bifny. conduits which are |ocated in a housing. 9.
An arrangenent according to claim4 including at |east
two facilities wherein the facility conduits are
bun | hedqui bARGEHENY
7 ac clgirl [ %@%@?ﬁl%&ﬂhﬁﬁgﬁ glﬂhallﬁqglpg%nrt %Sr i ncl uges glduCtOI‘
housi ng., 11. .An aryangenent. for mounting ancil|.ar o
progersis s acry Az sl LSt in et e e SeCh e Ty S fecility
according to claiml1 wherein the service section is
congBiihaishdre Burdlsd ©98818% he seni conduct or processi ng
tool. 12. An arrangenent for nounting ancillary

equi pment to support a seniconduct or .
An arrangement for mounting ancillary equipment to support a semiconductor

processing tool according to claim 3 wherein the carrier includes a plurality of facility

conduits which are located in a housing.

9. An arrangement according to claim 4 including at least two facilities wherein

the facility conduits are bundled together in the carrier.
10.  An arrangement according to claim 4 wherein the carrier includes a housing.

11. An arrangement for mounting ancillary equipment to support a semiconductor
processing tool according to claim 1 wherein the service section is mounted directly

onto the semiconductor processing tool.

12. An arrangement for mounting ancillary equipment to support a semiconductor
processing tool according to claim 1 wherein the service section includes at least one

of the ancillary equipment but less than all of the ancillary equipment.



processi ng tool according to claim1l wherein the

service section includes at | east one of the ancillary
weqgui7mrent but |ess than all of the ancillary PCT/US2006/025495

equi pnent. 13. An arrangenent for nounting ancillary

equi prent to support a seniconductor processing tool

13, aCCRf irikbehnt foR 'n'f@ulltlﬂﬁ‘ eh&llatylefRipBRhVIo:APpHAE b s@Riconductor

i ncl udes a punp. . An arrangenent according to claim
oD 41 Pl DA RIS g

arrangemsnt accor ding to claimlwherein at |east one

equ nent section '.nc udes u nmechani sm a

14. o AR et AR E b "0 A SR g e S SAceipe
faC| | ity source selected fromthe group consisting of

betweendhe patillay eqaipmast anthide sevics gedtioRodul e, 16. An
arrangenent according to claim 15 wherein the service
section is nounted onto the sem conductor tool. 17. An

15. ar rAmgeaggemeat acrotlingta daiol hivrezimitdeast oneatquigmaett sesion
equi pnment section includes a punp nechani smand a

inclo@ésad pansl nicbRariei Mhd & nsred inathe Belvisdasctivin iheladés Mihest one
facility source selected fromthe group consisting of

faciBtyP Rt deelBled FHrh MR gr@@ccﬁis{sﬁﬁg 8Pa BREHIRr, dkfer MU nitrogen

arrangenent according to claim2 wherein t he service
mo %ﬁctl on i s nount ed_ onto the _sem conduct_or t ool . 19_. An
r'angemsnt according to claim 17 wherein the carrier
i ncl udes a housing. 20. An arrangerrent according to

cIa m 18 wher in t arr.i e cl a housi
An arrangemen accorcﬂng ‘t:o claim {5 wﬂereyn tﬁe Service Sectlo% 1s mounted

onto the semiconductor tool.

17.  An arrangement according to claim 2 wherein at least one equipment section
includes a pump mechanism and a motor and the service section includes at least one
facility source selected from the group consisting of a controller, driver and nitrogen

module.

18.  An arrangement according to claim 2 wherein the service section is mounted

onto the semiconductor tool.
19.  An arrangement according to claim 17 wherein the carrier includes a housing.

20.  An arrangement according to claim 18 wherein the carrier includes a housing.



