2 5 JAN 2006 SUBSTRATE CLEANI NG SYSTEM BACKGROUND OF THE | NVENT
of the Invention: The invention relates to a substrate cl eaning
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is carried out in a pre-step process of a thin film forming process

by a spattering, a CVD process and the like in a device fabricating

process of a semiconductor, electronic devices and the like.

Related Art:

For a method of applying a wet cleaning treatment toc a

semiconductor wafer and the like (hereinafter referred t

o simply

as a wafer), a batch processing wet cleaning treatment has been

conventionally a mainstream in which a plurality of wafers

accommodated in a carrier cassette or a plurality of wafers without

being accommodated in a carrier cassette are subsequently
by a transport unit and processed in a wet bench type
solution bath comprised of a plurality of consecutively

cleaning solution baths. However, entering upon a su

immersed
cleaning
aligned

b-micron

application age of recent semiconductor devices, a very high

cleanliness required on its surface as the construction of such

a semiconductor device is micro-fabricated and highly int

egrated.

To satisfy the foregoing high cleanliness, a so called sheet-type

wet cleaning treatment is developed and proposed wherein wet
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2 5 JAN 2006 cleaning treatnent is applied to a plurality of wafers one by
one in a sealed cleaning roomw thout being accommbdated in a cassette. In
the sheet-type wet cleaning treatment, the wafers can be cl eane#l 5SWiAN 2805
hi gh precision in a high cleanliness atnosphere of while particles are not
re-stuck to the wafers, and hence this cleaning i,s sinple_and co N

act
const r uct | BkRAMEP G RERRNaAtagePliRd: t9 12 RAMKELALyt PEVILIEEP LG (O §he

large itemsmal|l scale production. Since a cleaning equipment per se is
i nstal | ed imaaseated clrezominghirbeniwititowepeing acdnmodd et it S&S§LT4R -
atnosphere in both the conventional batch processing wet cleaning

treatment and sheethkyPked®ltBieanritngleafahientea arerenuithrewa fboslycars be
opened in its floor section and wafer carry-in and carry-out sections
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to take precedence of Ity. However, with the construction of the

convent i ongl, £l eani no. eguipIEAL. L LS bRPESSIRLCEG raPlslelnRie cas

particles FHom %elng ré-stuck onto watrers after cleaning treatnment, splash

of cleaning soJuti,on and_the |ike invo]ved in applyin cl eani
Ureat ment TEPARFM 45 SABPARAINS EOBPREEL GHBR CAHCOHERATYT RS SR gyeage

generations of dust fromthe wafers per se. Further, it js neceiiaéy HP
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equi pnrent body, leading to a problemof high fabricating cost. 2
production.

Since a cleaning equipment per se is installed in a clean
room while it is kept in a high cleanliness at an atmosphere in
both the conventional batch processing wet cleaning treatment and
sheet-type wet cleaning treatment, an equipment body is opened in
its floor section and wafer carry-in and carry-out sections thereof
while booths in the equipment body are respectively opened so as
to take precedence of workability.

However, with the construction of the conventional cleaning
equipment, it is impossible to completely prevent particles from
being re-stuck onto wafers after cleaning treatment, splash of
cleaning solution and the like involved in applying a cleaning
treatment to wafers, and adverse effects upon an operator caused
by generations of dust from the wafers per se. Further, it is
necessary to apply corrosion resistance coating to an entire wall
surface of the equipment body, leading to a problem of high

fabricating cost.



2 5 JAN 2006 SUMVARY OF THE | NVENTI ON The invention has been made in view
of the problens of the foregoing cleaning equipnent, and it isz gnJé\&b'gﬁézt
of the invention to provide a substrate cleaning systemwhich i p e
of cleaning wafers in a high cleanliness atnosphere with high accuracy
taking an advantage of the sheet-type wet cleanin% treatnment for applying
a cleaning treatment to the méP@P’%\RﬁnQFb?HEnéNVHNZ 9¥al ed cl eaning chanber
wi t hout bei ng accommpbdated in a cassette, and which is sinple and conpact
in construction, Tl inyepkden bas baesosade pdy Véewanéethgoprehl @ athéhe
above object, the substrate cleaning system of the invention conprises a
syst em bodfotegapad|e eafniej pquieakead, aad|idadsngh wl i od bbetinvention
conprising a substrate carry-in section Aa in which a plurality of wafers

Ware stockedranddd andlist it de1eaningdsyfdetient Derayad iy ocesisathiard a

substrate carry-out section Ab in which a plurality of wafers w are

st ocked an‘g%fé d%y a B?.gﬁec fé’{iﬁjf}Eﬂ%%é'taﬁ{éseﬁhéf@%i@%engHCQéé@flac taking

processi ng boo provi ded w | east "one sheet - e substrate

cl eani ng chamber .10 in ich.,a plurality. of.wafers . .ar I n b .

ol oonl 10, 88 eansaun Ocobhs Bkt P s et RS H RS S Faing,
the processing booth C and the | oadi ng/unl oadi ng booth A and gr\(,)ﬁ\\/#éded.

with a trahspPaninghérepshentahepbhe ivaf 9 OREF BY C¥hd by BRR1S\FeHNY he

respective booths are partitioned by partition walls each having a )

requi red n¢hamier cvbtbogbcbedndl ageemmofatgdpisf & cadsatfey it Wiigh is

| oadi ng /unl oadi ng booth A and
simple and compact in construction, and is excellent in cost
performance.

To achieve the above object, the substrate cleaning system

of the invention comprises a system body 1 capable of being sealed,
a loading/unloading booth A comprising a substrate carry-in
section Aa in which a plurality of wafers W are stocked and standby
to be carried in before they are processed and a substrate carry-out
section Ab in which a plurality of wafers W are stocked and standby
to be carried out after they are processed, a processing booth C
provided with at least one sheet~type substrate cleaning chamber
10 in which a plurality of wafers are cleaned by a plurality of
cleaning solutions, and a robot booth B sandwitched between the
processing booth C and the loading/unloading booth A and provided
with a transport robot for transporting the wafers one by one,
wherein the respective booths are partitioned by partition walls

each having a required minimum cross sectional area.

In a preferred embodiment, the loading/unloading booth A and
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3 2 5 JAN 2006 the robot booth B are respectively installed back and forth
at both sides of the system body 1, the robot booth B are sandw tched

bet ween t he | oadi ng/ unl oadi ng booth A and the processi ng booth 9 JAN, 406

| oadi ng/ unl oadi ng booth A has cl osi ng openings 11, 12 which are openable

to an oper at. royi ded ' ) '

[ unl oad!ong%%)l%o %&i@%t%nog:r\/\é:‘agfes rfg' %b%gqgfr%?ge%y&itanrg%ééggé#r%%é %ogggt %1823@&219
and carry-oyt. section Ab are aligned. horizontally with_a given ali.gn

S ehei n 2 tes: ol The Gitan BARG Lt oohe aPPbpFolPRih Boidthe rapuit (EUTY
| oadi ng/ unl oadi ng booth A directs fromthe carry-in section Aa to the

carry-out betweeh he Iadinamiiypesrad inshbpethohiand Rdier pEeceEsdng Pk C/

formed of a twin armrobot each provided with a pair of hand sections 70a,
70b novabl ¢heedbaddhbyuaidaitngzbabahl ¥, handcboeing dpemisgstibnsi2 which
transports the wafers to which a cleaning treatnment is not applied yet

(herei naf t gier ebentddet @ca%in" \Wfedfa thiO @ atlee PHOWI dece U iide thehidystdie
ot her hand section transports the wafers to which a cleaning treatnent was
appl i ed (hgggyoafter referred to as "wafer after cleaning treatnent”. The
corrosion resistance coating treatnent is applied to the inner wall

surface of {he PrAEESia BR D A A THboRHL£L IS WAEBED ATHLCH kAP

Processi ng BOOLN Cyprdr L IeL, LS, RNoShat YRS 7URst " 3Le LS "G S TP o€
horizontally with a given alignment pitch in a vertical direction,
and clean air flowing inside the loading/unloading booth A directs
from the carry-in section Aa to the carry-out section Ab.

The transport robots 70 in the robot booth B are formed of
a twin arm robot each provided with a pair of hand sections 70a,
70b movable vertically and horizontally, and one of hand sections
transports the wafers to which a cleaning treatment is not applied
yet (hereinafter referred to as "wafer before cleaning treatment”)
while the other hand section transports the wafers to which a
cleaning treatment was applied (hereinafter referred to as “wafer
after cleaning treatment”.

The corrosion resistance coating treatment is applied to the
inner wall surface of the processing booth C with vinyl chloride
resin and oxidation resistance painting treatment is applied to
the other wall side of the processing booth C. Further, the

sheet-type substrate cleaning chamber 10 in the processing booth

C is provided with a plurality of circular processing baths 85 to
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Cis provided with a plurality of circular processing baths 85 to 4 2 5

JAN 2006 88 which are aligned vertically, and conprises a chanber body 80
whi ch noves vertically, and a substrate rotating unit 81 which &5 JANspgsed
concentrically with the chanber body 80 at the center and rotates a piece

of vaf er oy Tkl LYoWRi LenSHARORLLOO T 10T IARbALL -and Hher ehdug o

waf ers supported by the substrate r g unit the circul ar
processing_haths 85 to 88 ar osi tj oned en, t he chanber bqdy .80, noves up
Pra donn ceRaFBoRPyel s i1 Py aind AnBEpEDEdy S ot S e Tk cun e Botp L ehe
provi ded with an openable substrate carry- in gate 90. According to the
"nvent i on, SSPREESENEOTERRT REF &R Bty hBoTRambEr Raste 8] Ay B ERNESERNG
robot booth B are respectively installed in the system body which can be
seal ed, andothéesespedriace lodotWafare parizontomkldy bywhidet | shppowhihg eidch
having a required m ninmum sectional area, incom ngs and outgoings of air

bet ween t hdordgshenlbgdyaaddwhbeednt shdewararsestppopeddt By athegsmbetrate
m nimum extent, so that the interior of the system body can be maintai ned

in a high gbeatihgeanidt BPSRREr €heSEREEul RS gyé&@&iﬁg%a@néh@@ttw@@ Al
cleaning treatnment for applying a cleaning treatnment”to wafers one by one,

part i cles pBadBch e th S SHSBIE EBAY! M6 nd ol N UALCHSLAOLL PRI IR T o

can be processe h™ precision, "an eani*ng space
ifg;;{ﬁ;esg#gﬁﬁ%ggigﬁ%gﬁﬁéméérren fﬁggjfgnglse%&%dacgg%g&neguggé§gge8fwith
an openable substrate carry- in gate 90.

According to the invention, since the loading/unloading
booth A, processing booth C and robot booth B are respectively
installed in the system body which can be sealed, and the respective
booths are partitioned by partition walls each having a required
minimum sectional area, incomings and outgoings of air between the
system body and the outside are restrained to a required minimum
extent, so that the interior of the system body can be maintained
in a high cleanliness atmosphere.

Since the system is of a sheet-type wet cleaning treatment
for applying a cleaning treatment to wafers one by one, particles
and the like are scarcely re-stuck to the wafers so that wafers
can be processed with a high precision, and a cleaning space in
the substrate cleaning chamber is rendered small and a small
quantity of cleaning solution is rendered small.

Since the system also employs a one chamber type for applying

a cleaning treatment to the wafers one by one by a plurality of
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Since the system al so enpl oys a one chanber type for applying a cleaning
treatnent to the wafers one by one by a plurality of 5 2 5 JAN 2006

cl eaning solutions, nanely, all the cleaning treatnents can be 2 SN ABd i n
one substrate cleaning chanber, the wafers are not carried in or out from

the chamberc]dahlif SbSAIE Mot Panafyt Naty LhE LRLEHEndOcPOLLRENLE bad e

at nosphere, an ey are n 0 I'C contam natrion
or influence gf | on and__oxygen and the |ike, aﬁd t he cggstru%tion of eagh
substrate ©FESRTRY thaftBero R HRCQ| GOERRIRY SREMRTRY | “4F LWRTCEF nak= AR
| oadi ng/ unl oadi ng_booth A and the robot booth B are respectively installed
back and f oFRFCEed bt PLsioyds fepmt ke shambarpbeythe Gppnipg SHFS BBotRaB
i s sandwi tched between the | oading /unloading booth A and the processing
booth C, hathé¢ ubaferss do rpdr tdan tesstyeare radinees phisare ,c lasdh ihegcer ddeyeprei got
effected in the processing booth are not | eaked into an operating space
outsi de theusyepeibbodo dutdtharlicidwe: dnimanifar drstiomiiednce oife ioar apjdi n
section Aa and carry-out section Ab are aligned vertically in a horizontal

state at a &E}Yﬁh abhgnrm@ PikeD. aplieahel tohkeMiBgibR d¥e chORdisRBstrate
/unl oadi ng booth A directs horizontally fromthe carry-out section Ab to

carry-in segtion. t ort. ots 70 | r {; booth B are
formed of a t{"/vléprrplla nﬁao oer e(%agﬂs%'} oé\/%rﬁc%olgll%\ﬁ“efcﬁ ar{acppsala:lelofsq%%ﬁid sections 70a,

70b uher el one ol N 801909 oY L ATSRA1HG BSHHL SLnb oL G SIS B 5

are respectively installed back and forth at both sides of the
system body 1, and the robot booth B is sandwitched between the
loading/unloading booth A and the processing booth C, harmful gas
or particles generated when cleaning treatment is effected in the
processing booth are not leaked into an operating space outside
the system body.

Further, since the wafers stocked in the carry-in section
Aa and carry-out section Ab are aligned vertically in a horizontal
state at a given alignment pitch, clean air flowing in the
loading/unloading booth A directs horizontally from the carry-out
section Ab to carry-in section Aa or the transport robots 70 in
the robot booth B are formed of a twin arm robot each provided with
a pair of hand sections 70a, 70b wherein one of hand sections
transports the wafer before cleaning treatment while the other hand
section transports the substrate after cleaning treatment, it is
possible to effectively prevent particles and the like from being

re-stuck to the wafers after cleaning treatment from the wafer
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section transports the substrate after cleaning treatnment, it is possible
to effectively prevent particles and the |like frombeing re-stuck to the
waf ers after cleaning treatnent fromthe wafer 6 2 5 JAN 2005 bffor
cleaning treatnment. BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is 3 %@%ﬁ@ﬁ

Vi ew show s 915199374l [.ype%r of a substrate cleaning system
according to a prefeﬁkegq:nbo F@%ﬁ?'of the invention. Fig. 2 is a right

side view showi ng the external appearance of the substrate cleaning
system Fig. 3 is a left side view show ng the external appearance of the

substrate cl eaning system Fi%. 4 1s a rear vieM/shomﬁng t he externa
appear ance of the substr ®REd| DFFCREFPIFONRF FHE. DBAWENGStront vi ew

showi ng an internal construction of a |oading/unloading booth A of the
substrate cl eani nfigyst ein a Eirgnt6viewasbodengeut ieortarnalewppkeawianget b a
internal construction of the |oading/unloading booth A of the substrate

cl eani ng sysbemrakiegcléaning $yateneddOP@iny iRV as hevifegrefeenpbinght of
construction of the | oading/unloading booth A of the substrate cleaning
system Fi ¢he8 inveatfibant view showi ng a substrate hol ding section and an
el evation unit in the | oading /unloading booth A of the

Fig. 2 is a right side view showing the external appearance
of the substrate cleaning system.

Fig. 3 is a left side view showing the external appearance
of the substrate cleaning system.

Fig. 4 is a rear view showing the external appearance of the
substrate cleaning systemn.

Fig. 5 is a front view showing an internal construction of
a loading/unloading booth A of the substrate cleaning system.

Fig. 6 1is a side sectional view showing the internal
construction of the loading/unloading booth A of the substrate
cleaning system.

Fig. 7 1s a plan sectional view showing the.internal
construction of the loading/unloading booth A of the substrate
cleaning system.

Fig. 8 is a front view showing a substrate holding section
and an elevation unit in the loading/unloading booth A of the
substrate cleaning system.

Fig. 9 is a side view showing the substrate holding section

and the elevation unit in the loading/unloading booth A of the
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substrate cleaning system Fig. 9 is a side view show ng the substrate

hol ding section and the elevation unit in the | oading/unloading booth A of
the 7 2 5 JAN 2006 substrate cl eaning system Fig. 10 is a plagﬁyiew
showi ng the substrate holding section and the el evation unit ¥ /AN 2006

| oading /u i.ng_b h A of th substrate cleaning system Fig. 11 is a
si de viem/ghggggagﬁegg%ﬁgﬁnﬂnFysge%art of which is cut. Fig. 12 is a plan
vi ew showi ng a waf er nmat ¢chi ng_sensor and .a substrate junpjng_g¢orrecti.on
unit of the |oadiftf 7 di S8R RG2BoBIGW Rhopiiqg thejsubst; t}?gwg%&ﬁ%%e
waf er mat ching sensor and the substrate junping correction unit of the

| oadi ng/ unkBddthg eBeyekimn mngt in jthea lsiaghing/amlsacingg beothads gdr tthe
robot in a robot booth of the substrate cleaning system Fig. 15 is a side
vi ew show sgbsheateanipantingobpstem.the robot booth of the substrate

cl eaning system Fig. 16 is a front view show ng a substrate reversing unit

in a robot booth Iﬂighl he s8bstd @i vebGadt NtheS ¥t ibhOunilt d paztSbferhich
sectional view of the substrate reversing wunit of the substrate cleaning
system Figs d8:is a plan view of the substrate reversing unit of

Fig. 12 is a plan view showing a wafer matching sensor and
a substrate jumping correction unit of the loading/unloading booth
A.

Fig. 13 is a rear view showing the wafer matching sensor and
the substrate jumping correction unit of the loading/unloading
booth A.

Fig. 14 is a plan view showing a transport robot in a robot
booth of the substrate cleaning system.

Fig. 15 is a side view showing the transport robot in the
robot booth of the substrate cleaning system.

Fig. 16 is a front view showing a substrate reversing unit
in a robot booth of the substrate cleaning system.

Fig. 17 is a side sectional view of the substrate reversing
unit of the substrate cleaning system.

Fig. 18 is a plan view of the substrate reversing unit of
the substrate cleaning system.

Fig. 19 is a side view showing a substrate cleaning chamber
in a processing booth of the substrate cleaning system.

Fig. 20 is a plan view showing a substrate cleaning chamber

8



the substrate cleaning system Fig. 19 is a side view showi ng a substrate
cl eaning chanber in a processing booth of the substrate cleaning system
Fig. 20 is a plan view showi ng a substrate cl eaning chanber 8 228 289606
in the processing booth of the substrate cleaning system Fig. 21 is a

pr ocess ng ool BFCPRECeiRoPPaFL HECERE) SungLEREL Y EARTEE srshinls

processi ng e Su rate cleaning a plan view
of a spin unit of_the cleaning chanber aof the substrate cleaning.system
o 25 s h FromiGectt onfl ofEatr SersIgnal dHa AT S T Criber
of the substrate cleaning system Fig. 24 is a front sectional view

enl ar gi ng Slpanangaehamber s GhetPERLSRiD ooy QEdkthe FubFtraEespisARINY
of the substrate cleaning system PREFERRED EMBODI MENT OF THE | NVENTI ON A

substrat e eyetemag system according to a preferred enbodi nent of the
invention is now described in detail with reference to the attached

drawi ngs. The subsiqgate ¢keapiing $y&kem acspidivigd oftilee cleantingnchamber
shown in Figs. 1 to 22. The substrate cleaning systemis constituted by a

sheet -t ype,gubgLr ghigsch-82Ri BYeahanheLyRYed. basic unit for applying a
cleaning treatnent to wafers Wone by one and is installed in a clean room
which is in a cl eba{]g?ti?sfshee{ %ront sectional view of the spin unit of the
¢leaning chamber of the substrate cleaning system.
Fig. 24 is a front sectional view enlarging a main part of

a substrate supporting section of the spin unit of the substrate

cleaning system.

PREFERRED EMBODIMENT OF THE INVENTION

A substrate c¢leaning system according to a preferred
embodiment ‘of the invention is now described in detail with
reference to the attached drawings.

The substrate cleaning system according to the invention is
shown in Figs. 1 to 22. The substrate cleaning system is
constituted by a sheet-type substrate cleaning chamber by a basic
unit for applyving a cleaning treatment to wafers W one by one and
is installed in a c¢lean room which is in a clean atmosphere.

The substrate cleaning system has a loading/unloading booth
A, a robot booth B and a processing booth C respectively installed
inside a system body 1 which can be sealed, and the

loading/unloading booth A, robot booth B, and processing booth C

9



The substrate cl eaning system has a | oadi ng/ unl oadi ng booth A, a robot
booth B and a processing booth C respectively installed inside a system
body 1 which can be seal ed, and the | oading/unloading booth A ZSobalt ZBisot h
B, and processing booth C9 2 5 JAN 2006 are partitioned by partition walls
2, 3. Inthe preferred e ?pinen%” t he |Offin? / ynl oadi ng booth A and
processi ng 2BEoPRTELEAENETS £X| PEFTBLERaKB tBrth &t both sides of the
system body 1, and the robot booth B is interposed or sandw ched between

t he | oadi ng/ unl oali fghdaafsxraddeppedtggnhyg thwdoRrddngfiynd cogddBgeoth A
openings 11, 12 are provided at the front side of the |oading/unloading
boot h A whiaod precepsiall booth gh amspénatihfed poack rulitfsirdd afebayRis®Ddy
1. Aplurality of (two in Fig. 7) substrate cl eaning chanbers 10, 10 are

di sposed i Bft he ERCESE BEAPOAL h aGd rael yobst sposthl 8d ilswolriearosreds kst em
I's disposed in the processing booth C. Each substrate cleaning chanber 10

s ConneCt%QnH%i%hegl%@Q%@&nthétﬁBQdiHBEﬁMlHﬂ&Rn B86YhNA aﬁdEFﬁéééﬁﬁimb

solution supply source, the respective booths and units Ato are

T van Vhebabeh! RoKRI Y LAoA1Go7ABEAThARY 12, oY 3! SRLOBRLLhTLE EndnEiriE

driven ther chconstructi‘on sé booths"and uni'ts are

2 Const r ucELOR i R AP HLEU I AHG RO TR & PSR i SRTET ot 8B

as to maintain and enhance cl eanli ness. )
operating space O outside the system body 1. A plurality of (two
in Fig. 7) substrate cleaning chambers 10, 10 are disposed in the
processing booth C, namely, a so called two chamber system is
disposed in the processing booth C.

Each substrate cleaning chamber 10 is connected to a
cleaning solution supply unit D serving as a cleaning solution
supply source, the respective booths and units A to D are mutually
interlocked with one another by a system control unit E and are
driven thereby. Each construction of these booths and units are
sequentially described hereinafter.

I. System body 1:

The system body 1 has a construction which can be sealed relative
to an external clean room so as to maintain and enhance cleanliness.

Oxidation resistance painting treatment is applied to the
surface of a steal plate of an external wall of the system body
1 while a coating treatment is applied only to the circumference

of the steal plate of the inner wall surface of the processing booth

C with a corrosion resistance material, more in detail, a coating

10



Oxi dation resistance painting treatnment is applied to the surface of a
steal plate of an external wall of the systembody 1 while a coating
treatnent is applied only to the circunference of the steal plateJai 2g8e
i nner wall surface of the processing booth C wth a corrosion resistance
material, nore in detail, a_coathg 10 2 5. JAN 2006 treatnment is | i.ed
with a vinyFegkmeptddsr epphiepvieitht pevinyl shiaridg EBF o) BYF hrosiIekr b

relative to a cleaning solution. The reason why corrosion resistance

treat nent Bscapphigedogniosios nesdsitance weillatdyel dee dfcken igkb Esithigpn.
booth Cis that respective booths A, B, and Cin the systembody 1 form
spaces whi Cheareaspar«hti osetodion hequiartarideon rnealtinen?, i3 apglisdlenlkd o om
one another as far as possible. Wth the enploynent of such a wall

constructi @le iAnds WROSSkAkEakE csféugegf@é@%@fwrﬂd&m@sis ehad réspere Die
the system and also to reduce a tine to undertake the construction. As

shown in Fig..ds %qlggEQ%?Qp@nEHgthéiﬁggt%gebghgsﬁannﬂpﬁ§%?§§b%&l' are

unl oader opening, “i'. osi ng open are® respect rovi ded at

the front wall surf f the system bod in the clgsi j
11, 12 havEREEAEBRER. Seddh RPRIGH Lt Y B P1 o Wb e AR GOt oY

W W..., described later, can be_inserted in two stages, i.e., upper and
| over st ag@8OtBBrhagh&arcpgsPRESHPEAF ngdith, the REPLORMERE SFefReh shutd Lt
mechani sm formed of a see-through cover through which the inside thereof
can be seenapnstmdcthen,cdn Ue gidss bodet itcaltgdure aanwfdaruiinsansdd of a
construction

frame of the system, and also to reduce a time to undertake the
construction.

As shown in Fig. 1, a loader opening, i.e., the closing
openings 11 and unloader opening, i.e., closing openings 12 are
respectively provided at the front wall surface of the system body
1, wherein the closing openings 11, 12 have sectional areas through
which carriers storing therein wafers W, W .., described later, can
be inserted in two stages, i.e., upper and lower stages. Both the
closing openings 11, 12 have an automatic shutter mechanism formed
of a see-through cover through which the inside thereof can be seen,
and they can be slid vertically so as to form a sealed construction
which is automatically opened or closed. As a result, it is
possible to prevent particles and the like from entering from a
clean root to the loading/unloading booth A to the minimum.
Depicted by 13 is a HEPA filter through which clean air is
introduced into the loading/unloading booth A. Depicted by 14 is

a display serving also as a touch panel through which an operation

11



which is automatically opened or closed. As a result, it is possible to
prevent particles and the like fromentering froma clean root to the

| oadi ng/ unl oadi ng booth A to the mininum Depicted by 13 is a2HEPANfAG er
t hrough which clean air is introduced into the | oading/unloading booth A
Depicted by 14 is . a display_servi also as_a.to Leh an
oper at i on S¥S YT Of ARy m%’%’ﬁéﬁ{“g% a8 eﬁ?%+%%$g\nr%%€g\%%@g%€f?2ﬁﬂ%gg'and
paraneters is set. There are provided an emergency st op but#on gredri 15
and a terfheLe | Pret Rroidesh pBr GHBTIENGH FREPr KOS dr St the oI Ay
14, and hand pen duct connector 17 and patrite 18 to be connected .on _an
oper at i on bEwparalky mtog dettan (deeen gH6 etdehefright sddepef dihg ddepday
button 16. An alarm buzzer 20 is provided at the left side of the display

14 and ON OFF a5 hehes p2h anet peomiatecby umemd betatiaeni dutzz dre 20nngcted
actuating or stopping various units. C osing doors 22, 23 each provided

with a | ock, Meghaismdiin | 964dd9aran IRGIddL SYStaE afighte sidé so@ndthe
variety of electri'c conponents such as sequencers and the |ike are

provi ded oyer oy () Sy pld s B2 Bhhely ¥ EARL: NSt phbY Ndeaac T he

openi ngs 2 use® in various driving nmechani smof the | oading

/unl oadi ng. booth A are royj ded under the wal | _.surf.ac :
opened andt@fos®ide &t o %i‘%’gs%]oax 4R a?é}pcgﬂ{ %%?Cet}ﬁlgsﬁpfaor\sﬁo(%g“{)l%t e
right side wall surface of the systembody | at the center thereof as.
shown i n Rgdep thghadarm b%ézwpe?@/ Agr3actedpingi Yed \RPPAEN 25D B at "= -
shutter nechanismfornmed of a see-through cover through ) .
Closing doors 22, 23 each provided with a Lock mechanism for locking

an electric systemof the units and a variety of electric components
such as.sequencers and the like are provided over the display 14
in parallel with each other. Maintenance openings 24, 25 for use
in various driving mechanism of the loading/unloading booth A are
provided under the front wall surface so as to be opened and closed.
An opening 30 for a transport system is provided on the right
side wall surface of the system body 1 at the center thereof as
shown in Fig. 2, wherein the opening 30 is provided with an
automatic shutter mechanism formed of a see-through cover through
which the inside of the opening 30 can be seen, and formed of a
sealed construction which can be automatically opened or closed.
Further, various maintenance openings 31 to 34 are provided at the
circumference of the opening 30 so as to be opened and closed.
A robot maintenance opening 40 is provided on the left wall
surface of the system body 1 at the center thereof for the robot

booth B as shown in Fig. 3, and the opening 40 has a sectional area
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whi ch the inside of the opening 30 can be seen, and forned of a sealed
construction which can be automatically opened or closed. Further, various
mai nt enance openings 31 to 34 are provided at the circunfererk® JaN e
opening 30 so as to be opened and cl osed. A robot mai ntenance opening 40 is

provi ded on the lLeft | surface of the systembody | at the center

Pher cof forka AR PEGSRL Horntalh e St emn BRTeT ot Ot St IenPRERIOIHAS a
sectional area 12 2 5 JAN 2006 to an extent through which an operator can
ent er. The SdFeRengPabedcan Beossskiad aofoeropeev bled wddy apkeyi geditoh: hand
key switch, and precautions have been taken such that when the key is

i nserted i mrecadidomsehang bé®n thkedomuch Thael ehsedheokehats tinserted into
energi zation of the systemis turned off (pose state). A visible w ndow 41

for seei nghichepensindesof, the dowsi ng/relladingooeak Ahandnaryigabién of
w ndow 42 for seeing the inside of the processing booth C are "respectively

provi ded at polg é@%ﬁﬁ%sokukhédoggﬁiKﬁoég’sﬂgge)qaiﬂt€£§fﬁfe gﬂ&gﬂs4ﬂ3foﬁ4

are provided under e openi ng energency stop button a pause

t | . .t on .46 hand t t 4 -
(Lormor 2] LEsBBR) eyBULh8Tad® £ bhd i PEM: AR08 D, 808 pustp it
shown in Fig. 4,d¥pb%§?an i ndi cat or ,showi ng an_ N2 pressur.e or air pressure
at a use H?rPHPWf AP neheubBEideeOf| £hRi RFOCKEFISY RPoily G are

panel 48 provided with a regulator and the |ike are disposed thereunder.
Depi ct ed bye89egtdved varprofsidednakcebopknisigest #f the sepentdd e 46 eadidhg
chanber 10 of the processing booth C

maintenance openings 43, 44 are provided under the opening 40.

An emergency stop button 45, a pause (temporally stop)
button 46 and hand pen duct connector 47 are respectively provided
on a rear side wall surface of the system body 1 as shown in Fig.
4, while an indicator showing an N, pressure or air pressure at a
use point for operating the substrate cleaning chamber 10 and a
panel 48 provided with a regqgulator and the like are disposed
thereunder. Depicted by 49 and 50 are maintenance openings for
the substrate cleaning chamber 10 of the processing booth C,
wherein the openings 49, 50 has a double seal structure for
effectively preventing the 1iquid of cleaning solution and the like
to the outside of the system body 1. Depicted by 51, 52 are air
discharge opening for discharging air inside the system body 1,
and 53, 53 .. are connector pores for connecting to various pipes.

II. Loading/unloading booth A:

The loading/unloading booth A comprises the carry-in

section Aa and carry-out section Ab.
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wherein the openings 49, 50 has a double seal structure for effectively
preventing the liquid of cleaning solution and the like to the outside of
the system body 1. Depicted by 51, 52 are air discharge openi righ fJaN 2006

di scharging air inside the systembody 1, and 53, 53 ... are connector
pores for connect] to varjous pipes. IlI. Loadin /unloadiﬁg gooth A. The
| oadi ng / unl oadi nGMHFAT X o FEATIRL PRelda? MR O O FBACRAtBR MLFTS Yout

section Ab. 13 2 5 JAN 2006 The carry-in section Aa is a section in which
t he waf er s aWeaRPereted ifeens & dmexrspee sang,a padralptured wafess Wafer dafongy
... before cleaning treatnent, are stocked in the carry-in section Aa so
as to be répdoried tteatibgntp duee carodlesd tihertdiencaflhe-dar egeviion Baco @s Ab
is a section fromwhich the wafers Ware carried out to a next step, and a

plurality eb mecesseskewdf efsndlly Wo. bealr@arsiarkereidihhe adid Yoty -out
section Ab so as to be rendered standby to be carried out therefrom These

sections Aﬁece?iopa}iﬁ §5€,5888 j ﬁsffoﬁoﬁﬁiéixg{ﬁ%’%aﬂ?é&rth bede het & naf thfe

That is, exenp ying the carry-1n section he carry-in section Aa can

be opened I relative.to the operati space t hrough 1 he cl osi ng
openi ng 119?0%%%?‘% st%ﬁg’f Pgﬁt AsPad Y ?&?P&%&egﬁﬁ%hgasf%#erﬁ'bquy‘ 18585
shown in Figs. 5to 7, and it communicates with the robot booth_ B through
the openi n§ 88X tRethyHAGENHMAGC Lo Abe 8P BfalC PR ar SRdeFRA GHANIRY 55
is set to requi red mni mum si ze, nanely, to a size through which hands of
to be carried out therefrom. These sections Aa, Ab have the same

basic constructions described hereinafter.

That is, exemplifying the carry-in section Aa, the carry-in
section Aa can be opened or closed relative to the operating space
O through the closing openingll formed in the front side wall
surface of the system body 1 as shown in Figs. 5 to 7, and it
communicates with the robot booth B through the opening 55 of the
partition wall 2. A sectional area of the opening 55 is set to
a required minimum size, namely, to a size through which hands of
a transport robot 70, described later, pass while holding each
wafer W.

The carry-in section Aa comprises a substrate holding
section 60 for holding each carrier 56 which stores a plurality
of wafers W, W, .. at a given pitch in a vertical direction in a
horizontal state, and an elevation positioning unit 61 for

: positioning the wafers W, W, .. stored in the carrier 56 so as to
carry the wafers W, W, .. in or out from the carrier 56 while moving

the substrate holding section 60 in the vertical direction.
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transport robot 70, described |ater, pass while holding each wafer W The
carry-in section Aa conprises a substrate holding section 60 for hol ding

each carrier 56 which stores a plurality of wafers W w, ... at5aJAN y@p
pitch in a vertical direction in a horizontal state and an el evation
positioning unit 61 for positioning the wafers W stored in_the

carrier 56 so as B8 sSReyRin FdoRaf 810 W0 mthe, Suﬁ’ﬁtﬁt%ﬁolﬂ% FRELEQRI§Qr
56 while noving the substrate hol ding section 60 in the vertical

di rection. iE4pzosidan wHok sl dingutaklds g9a,860a dash thay ingbst hat tzdwtal ng
section 60 is provided with holding tables 60a, 60a each having a

hori zont al plalcdtigngusifiakcac €ofroplakdaignanandohalidgngaencbagal et es6 Sbhébeseon

in which a plurality of wafers W W ... (26 pieces in these figures) are
stored. |n jheneshodligRiFaish ?\I\Bf'v&hf@fr@@qfwgur 926 Y.‘@c@@'ﬂi westea?igéréyﬁ
60a are di sposed on a supporfing frane 62 af a giv Interval in a

whi ch two Gt PEPEeth oL G PREBRTIS, Afodf3.ls ST r%"t“ﬁf@%g

which two carriers 56 can and on-t 'stage

t abl es 60a at. the arre ti Each carrier 56 al so serve
trans;ortl G 30515 p3as,f ?d@relt‘ﬂj‘e?s%%‘?%n?naﬁlcﬁqﬁéomniﬂ r‘fs aﬂ‘\réoggsaﬁt 94YSRn

alignment pitch for holding the peripheral of each wafer, W Wen each
carrier Gnttre&'ﬁ’§6oﬁ-flsatﬁ@r'9\h‘¥@ls<§) eggion. gfh% GAsrsemg wpendng, llghashe| d
in a vertically upright posture while when the wafers W W ... are

pl aced on skethiondlngreabtkro6fh, whbah the owferera\560can bearesketdd and

placed on the two stage holding tables 60a, 60a at the same time.

Each carrier 56 also serves for transporting wafers outside
the system, and has holding groves at a given alignment pitch for
holding the peripheral edge of each wafer W. When each carrier
56 transports the wafers W, W, .. , the wafers W, W, .. are held in
a vertically upright posture while when the wafers W, W, .. are
placed on the holding tables 60a, 60a, the wafers W, W, .. are held
in horizontally face down.

The elevation positioning unit 61 is formed of a carrier
elevation mechanism comprising, as shown in Figs. 8 to 11, lead
screw mechanism 6la for moving the supporting frame 62 up and down
and a driving motor 61b for rotatably driving the lead screw
mechanism 6la. The holding tables 60a, 60a, and further the wafers
W, W, .. stored in the carriers 56, 56 are moved up and down by a
given pitch in a vertical direction via the lead screw mechanism
6la when the driving motor 61b which interlocks with the operation

of a transport robot 70 is driven, described later, thereby
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in horizontally face down. The el evation positioning unit 61 is fornmed of a
carrier elevation nmechanismconprising, as shown in Figs. 8 to 11, |ead
screw nmechani sm 6la for noving the supporting frane 62 up and @&®MWAN a8 a
driving notor 61b for rotatably driving the |ead SCFEM/ mechani sm 6la. The
hol di ng tables 60a, 60a, and further the mafer stored in the
carriers SBLISETARG RRTEEIYMLIRRCRRWRERES W ng/rethﬁl tk@n claﬁfrd-e\%ﬂﬂ 0y out

direction via the | ead screw nmechanism 6la when the driving notor 61b

whi ch i nt efronkthei carrbersvpss atd?@n of a transport robot 70 is driven,
described later, thereby 15 2 5 JAN 2006 effecting positioning the wafers
W W ...to be card iseGddiaviceuivithr emet beregs ti@reomd, rinf idm assacideiron
with the foregoing construction, a carrier inclination detection sensor

63, a wafefntyiRafdoR! 'mﬂloﬁﬁﬁﬁgb%m 6%, and @af@f:er%dfﬁgpﬂiglg a39gaflen®S
are provided. The carrier inclination det ection sensor 63 detects mhether

each car i GLoRenk Sn s P958% COLEEE U, %%{h{kﬁee&%xd'é@ AR, 002 and,

in the figures ransn ssi on sensor for whet her
each carrier 56 | aced correct horizantal on the able 60a,

60a. Wen each céﬁﬁ)gf"“rgéeffs”bqﬂa’c’é%tl%% Sﬁoph%e%cl’ldl ﬁgg?gg?é he§Oa
the carrier inclination detection sensor 63 cannot detect each carrier 56,
and servese@gh @asetes 1§ ifecHamosad spreestpyngnt e drelaHRg drakiRe HPftrem

The wafer junping alignnment mechanism 64 is provided to
60a, and, in the figures, it is a transmission optical sensor for

detecting whether each carrier 56 is placed correct horizontally
on the holding tables 60a, 60a. When each carrier 56 is placed
aslant on the holding tables 60a, 60a, the carrier inclination
detection sensor 63 cannot detect each carrier 56, and serves as
a security mechanism for stopping the driving of the system.
The wafer jumping alignment mechanism 64 is provided to
allow the transport robot 70 to take out each wafer W smoothly with
assurance, and has a horizontally swingable swing arm 64a, a
contact 64b which contacts edges of the wafers W, W, .. to press
them, and a driving motor 64c for swinging the swing arm 64a.
When the driving motor 64c is driven, the swing arm 64a of
the wafer jumping alignment mechanism 64 is horizontally swung
relative to the carriers 56, 56 placed on the holding tables 60a,
60a so that the contact 64b contacts the edges of the wafers W,
W, ..in the carriers 56, 56. As a result, wafer jumping alignment
mechanism 64 presses the edges of the wafers W, W, .. so as to.align
and position the wafers W, W, .. at a given position. The wafer
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all ow the transport robot 70 to take out each wafer Wsnoothly with
assurance, and has a horizontally swi ngable swng arm64a, a contact 64b
whi ch contacts edges of the wafers W W ... to press them gyl jandihgvi ng
notor 64c for swinging the swng arm64a. \Wen the driving notor 64c 1Is
driven, the swing arm64a of the wafer junping alignment mechanism 64 is
hori zont al DYmBkAAg aképalEQE tBeEhaneslri et s SREIEEs| KE&Fon Whérksidauly
tabl es 60a, 60a so that the contact 64b contacts the edges of the wafers
W W ...hmovementarof ditse B8rr56rs/Ast a Soebul the wdfesa tilonppogyi bl dnpimemnit
mechani sm 64 presses the edges of the wafers W W ... so as to align and
position the wakeysgiWreW pitcht tRefeNgNaDeSY$ | Afsurhey Wiiera LiGnhent] Add
2005 junping alignnment mechani sm 64 operates every up-and-down novenents

of the car pb@iéiéﬁingfio?ythaewskgg@t'9npr.§ié&%i@gvéwiéosﬁli&lwery gi ven

pitch, thereby alway$ assuring t al 1 gnment and ~ positioning of the wafers

W W ... at a giye sitiqn..,ht ma e.Rassi hle. pr.QVvi | Gal

sensor for det ectill%glag'??léepjour?ﬁp%ge %‘? %gg)gﬁa\%a Ijlergps\f'gg%dg%qhéeoqsemésgré%ncﬁnngg

al i gnment chhani sm 64 mag operate only when each wafer, Wi.s junped. The
0

waf er mappFR§ JEHOINIeS s€aCk r HRSRTE s irorf st FRSI W§§ﬁ§orjump&1ngjc FBMeHy

the driving of the transport robot 70 in the robot booth B, and as shown
in Figs. 1peghan3smj $4hmayacpendtehaptyl weer orachsiefryithglss Pimpad ity of
grooves corresponding to the wafers W W ... at the tip end of the
hori zontal | y swi rijedwafew ngppiny Geasorafdl is drimamguiestiom 6ptical samsmi ng
the swing arm 65a.
for controlling the driving of the transport robot 70 in the robot
booth B, and as shown in Figs. 12 anl3, it has a comb-shaped sensor
65b having a plurality of grooves corresponding to the wafers W,
W, .. at the tip end of the horizontally swingable swing arm 65a,
and a driving motor 65¢ for swinging the swing arm 65a.

The swing arm 65a of the wafer mapping sensor 65 is
horizontally swung relative to the carriers 56, 56 on the holding
tables 60a, 60a when the driving motor 65c is driven so that the
sensor 65b approaches the wafers W, W, .. in the carriers 56, 56
so as to detect how the wafers W, W, .. are aligned on the carriers
56, 56 and whether a portion where the wafers W, W, .. are not aligned
is present or not in the carriers 56, 56. The result of detection
is supplied to a system controller E, where the movement of the
transport robot 70 is controlled. The wafer mapping sensor 65
operates only one time when the carriers 56, 56 are placed on the

holding tables 60a, 60a.

The system controller E controls the driving of the
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The swing arm 65a of the wafer mapping sensor 65 is horizontally swing
relative to the carriers 56, 56 on the holding tables 60a, 60a when the
driving notor 65c is driven so that the sensor 65b approaches thganedg s

W W ... inthe carriers 56, 56 so as to detect how the wafers W
are aligned on the carriers 56, 56 and whether a portion where the wafers
W W ... ZFEDREOTE rgRed 7P bypreedestisg ave of thr feddpwéng Seur sEtiTRg

result of detection is supplied to a systemcontroller E, where the
nmovenent ofanRErstaceepdingd rtobbhe Prefercedt enbddinenthshwahein rhppi ity sensor
65 operates only one time when the carriers 56, 56 are placed on the

hol di ng tafthes 683, i§0@achh@afest AMisoBkkeh! 66t Efcont 68415 ddver v \§ a0 Qi
the 17 2 5 JAN 2006 transport robot 70 by selecting one of the follow ng

four settintie APPEL’SiAECOF Ut E%r&fi%rpﬁﬁfé’f r ?:‘C%}n‘}g‘;gﬁngeég%‘ﬂ Igeg, L

figures. That 1s, i) each wafer Wis taken out carrier from
t he upper side carrie of the, ,carry:in section Aa t he

processed ggghp%?grgg i%atcgkg’ﬁélgﬁ {é’a%ﬁ E%E??ef'HS%a? oA HEST u%%%roﬂ def
the carrier_56 of.%%%#gh%y-out. section Ab, ii) each wafer Wis taken out
from each CRPFFett tFEF e 0P H & DS CRE¥NCRBS9ELoD6ABs ke each

carry-in section Aa, and the processed each wafer Wis taken in each
carrier 56YREBH Thes| bakenspe Bfom [pach siarirders§éofron theryppex sele joh
Ab. iii) each wafer Wis taken out fromthe carrier 56 fromthe |ower side
of the caregchreaecie¢nrbe A, thadatry pimecestddnenah awf ehe\pirscéaked éach
each carrier 56 from
wafer W is taken in each carrier 56 from the lower side of the
carrier 56 of th carry-out section Ab. iii) each wafer W is taken
out from the carrier 56 from the lower side of the carry-in section
Aa, and the processed each wafer W is taken in each carrier 56 from
the upper side of the carry-out section ab, iv) each wafer W is
taken out from the carrier 56 from the lower side of the carry-in
section Aa, and the processed each wafer W is taken in each carrier
56 from the lower side of the carry-out section Ab.

The carry-out section Ab has substantially the same basic
construction as the carry-in section Aa except that the wafer
mapping sensor 65 is not provided, and the closing opening 12 has
the same construction as the closing opening 11.

The loading/unloading booth A has the construction that the
wafers W, W, .. stocked in the carry-in section Aa and carry-out
section Ab are horizontally aligned in a vertical direction at a

given alignment pitch, and the clean air flowing in the

loading/unloading booth A directs from the carry-out section Ab
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t he upper side of the carry-out section Ab, iv) each wafer Wis taken out
fromthe carrier 56 fromthe | ower side of the carry-in section Aa, and

t he processed each wafer Wis taken in each carrier 56 fromtB@& Uanweitssi de
of the carry-out section Ab. The carry-out section Ab has substantially the

sanme basic constructign as the carry-in s,ec%i on, xceﬁt that t e wgf gr
mappi ng sefRdMeEAFEYndk FFFITeH - aniPY fd cHBERA 'otg'@nF 212 Ha8"PheSane
construction as the closing opening 11. The | oadi ng/ unl oadi ng booth A has
the const rtlexowphtbae HERA fakten 1y providedstigefe@nitn ofhéheafysteR 5eg¥i on
Aa and carry-out section Ab are horizontally aligned in a vertical

di recti on htpass@évbatabegniohat ppotebsedandaféaes cWeal, ai.r ifil shengacmytpat

| oadi ng/ unl oadi ng booth A directs fromthe carry-out section Ab 18 2 5 JAN

2006 to tdece€ash Vab s&eeidPRhs heMihBohBetes 8, tien Gansiedivetaken hbe
through the HEPA filter 13 provided in front of the system body 1 passes

between tRe,procgpsgd vl el ey arelfLddBSR1Y irOthe S8y ofh BBctabd ng

as the unloadéer si‘de,” t'hen pass fwe waf ers ., before

they are pyocessed, in the carry-in secti,opn. serving. I ide,
and £ 1 nal |5 STRY TR 4% & JRAAC TP et 8890%7?@%%’ SHBRRLEE R R v Ys
di scharge opening 51 provided _at the back of .the system bod . VWhen air
current of FAHLEY ediPtaiShawd cBREPBIR e G HéFFHGrgfah%p%H%%: TV %he

wafers W W ... , high cleanliness of the processed wafers W W ... can
be assuredat |thaskhack aef obhe systen dody 1.

When air current of the clean air is controlled considering
the arrangement of the wafers W, W, .. , high cleanliness of the
processed wafers W, W, .. can be assured. In association with this,
the clean air flowing in the robot booth B and processing booth
C directs vertically downward from HEPA filters 66, 67 provided
on a ceiling of the system body 1, and is supplied to a duct of
a factory, not shown, through the air discharge opening 52 provided
at the back of the system body 1 while the partition walls 2, 3
rectify the clean air flowing in the loading/unloading booth A and
also serve as partition walls relative to a flow passage of clean
air flowing in the loading/unloading booth A, so that smooth air
flow passage in the system body 1 is assured.

A driving section of a mechanism in the loading/unloading
booth A, namely, the mechanical driving sections of the elevation
positioning unit 61, wafer jumping alignment mechanism 64, wafer
mapping sensor 65 and the like are respectively disposed below the

height of 900 mm in accordance with a SEMI standard, and a counter
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the clean air flowing in the robot booth B and processing booth C directs
vertically dowward from HEPA filters 66, 67 provided on a ceiling of the
system body 1, and is supplied to a duct of a factory, not sho@f§ Jtakrgggh
the air discharge opening 52 provided at the back of the system body 1
while the partition walls 2, 3 rectify the cleancaiy Ll ow iyt

| oadi ng / Jifi&FAdiSh %o?ﬁeﬁegﬁﬁngaggfi §§P$£a‘é%°§a§tfi H“S‘E? \C/%L/av% Iq“{s:h]{re A ve o a
fl ow passage of clean air flowi ng in the | oading/unloading booth A so

t hat sroottedianiqglolpasidehEq9F 4¥ME -system body 1 is assured. A driving
section of a nechanismin the | oading/unloading booth A nanely, the
mechani cal drivi AgdIsecRobos bbotheBel evation positioning unit 61, wafer

j unpi ng al i gnnment nechani sm 64, wafer mapping sensor 65 and the |like are
respectively di spagedobsktopsdbe B hiei ghteot 19A0f om i rarsgmordiaw dhei wALgrSEM
standard, and a counter 19 2 5 JAN 2006 neasure for preventing the

gener at i ofy ofy dust g, taKegnbY beRGechB NN Ald g MMidaEitld dsotH 1A . aRdbot
booth B: The robot booth B i1s a section for transporting the wafers W W

one by roo%e%sgsleaér\g%? g;sgovtt\;:ﬂte%l, %ﬁnﬁd ?ga%&?ﬂ‘j 51399’&1 ﬁ@ﬁ%ad&h@?ﬁ%&bﬁﬂiﬂ@m h

C - and it RS Tt unl oading booth A through the

or oceos: ngpaRSIT H GRS e EPEpARERGSS 750 9B Se AR pRFITT Far val 20 A

sectional area of the opening 72 is set tq the requj rg%mr{i Rit énosie%&n s

namel y, t caksfe commundaadiesewith the processing booth C t g ) g
72, 72 of the partition wall 3. A sectional area of the opening
72 is set to the required minimum size, namely, to the minimum size
such that hands of the transport robot 70 can hold the wafers W,
W, .. and can be inserted in the opening 72 like the opening 55 of
the partition wall 2.

An ionizer 94 is provided at the upper side of the openings

72, 72 (see Fig. 6), wherein ion shower is effected (supply of
ionized N, and the like) on each wafer W by the ionizer 94 when it
is moved in the substrate cleaning chamber 10 or moved out therefrom -
so as to prevent each wafer W from being electrostatically charged.
That is, since the ionizer 94 is rotated in the substrate cleaning
chamber 10 at high speed when each wafer W is dried, there is a
high possibility that electrostatic is produced in each wafer W
which is then electrostatically charged. The ionizer 94 1is
provided for preventing dust and the like from sticking to each

wafer W, which is caused by electrostatic.

The robot booth B comprises the transport robot 70 and
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such that hands of the transport robot 70 can hold the wafers W W ...

and can be inserted in the opening 72 |li ke the opening 55 of hh‘iﬁ artition
wall 2. An ionizer 94 is provided at the upper side of the opefii d N85 72
(see Fig. 6), wherein ion shower is effected (supply of ionized N2 and the

| i ke) on each wa;t% 1;\%/\?% t he 3%{11%?& 25’?% esngr%atiélsic%n@q:\ﬂqlein%st-he substrate

cl eani ng to prevent each wafer W
frombeing electrostatically charged. That is, sinhce the ionizer 94 |
rotated in the s@bst EXRBSEPERNTRRPL cHatE@nspPerss F‘P@H"‘%%ere%% h 'éé’é‘ne \?\)/gf er
Wis dried, there is a high possibility that electrostatic is produced in
each waf eron¥ inhi cior szditeail e Bxite deetweermlihe @Wteﬂ?@ﬁré(mli’ersegﬁ?lioé‘

provi ded for preventing dust and the like fromsticking to each wafer W

which is caased Bree €6t t£statdmaniiny chhabeboDl lard betpeiscthe abhstamdsor t
robot 70 and 20 2 5 JAN 2006 substrate reversing unit 71 as its main

ConstitL“”Ef%aﬂlﬁbté 10 QR «hQ LhLBBERAtESchhReyuBhiersedidl Ab whirde by
one in horizontal “state between the substrate carry-in section Aa and the

oS PR PR RINL 00 PIROR L i SRR et e U0 cherby

e or hh v Wb b £E8Shboet < ATTASeL Bl 404 i

WEeh Ve dbot Sravided with' VpaTe AP Hand b8kt ond Fod 2D SRLLR TV
up and down vertically and horizontally. The hand sections 70a,
70b are constructed such that one hand section 70a places each wafer
chlthesubstratecarryminsecthﬁlAabeforeji:isprocessed,while
the other hand section 70b places each wafer W on the substrate
carry-out section Ab after it is processed, thereby preventing
impurities such as particles from sticking to each processed wafer
W.

Substrate holding sections 75 provided at the tip ends of
the hand sections 70a, 70b of the transport robot 70 are formed
of a soft landing type supporter for placing and supporting the
lower surface of each wafer W, thereby preventing each wafer W from
being damaged.

More in detail, the transport robot 70 is horizontally
movable in the robot booth B in a width direction while the hand
sections 70a, 70b of the transport robot 70 are provided in a robot

body 70c to be movable vertically and turnably therein. A driving

source of the hand sections 70a, 70b is a driving motor installed
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70b are constructed such that one hand section 70a places each wafer Won

the substrate carry-in section Aa before it is processed, while the other

hand section 70b places each wafer Won the substrate carry-@# JaRchigon Ab
after it is processed, thereby preventing inpurities such as particles

fromstickjng to each processed fer W Substrat | Secti 5
provi ded ain%aéﬁtﬁ &P o Ogyh%$%andAs%8F?%ﬁ% éké%rg%ﬁyégJ#%h%thgiggoPY
robot 70 are formed of a soft |anding type suEporter fOL plﬁcin gnd 4
suppor t i ngthene suskratar fRRd Y cat®CHaPRF Wt hatER9ughevE ?inge akhe
wafer Wfrom being danaged. More in detail, the transport robot 70 is
hori zont aldonstmwvathlen i ist heot olbdtl usdtateRl i naadwi eagh diveder ol Wi | Betre
hand sections 70a, 70b of the transport robot 70 are provided in a robot

body 70c typibpzsmRyvabl e orerdhec@&llhy apgetrusaabhyes hef eilre sulortingteg hodddnge
of the hand sections 70a, 70b is a driving notor installed 21 2 5 JAN 2006

| nsi de th%%{gﬁéné@%yfz&ﬁtné f&ff:ﬂisqdfe%ﬁeﬂsa@er | fn SHRIcAYBEr Dyhet A edge

substrate Ing sections /5 although the detailed construction is not
LS o R ST e, B Bt e
posi L oni ARG /S o BnEapaBteh @t beRER oRor HeC T ferie o e st
the substrate hol ding sections 75.

holding sections 75.

The transport robot 70 may be formed of a conventionally well
known vacuum suction type transport robot, not shown. For this
purpose, the substrate holding sections 75 provided at the tip end
of the hand sections 70a, 70b can be replacable with a substrate
suction section for vacuum-sucking and chucking each wafer W, and
can communicate with a negative pressure source such as vacuum pump
and the like, not shown.

The transport robot 70 turnably moves each wafer Wat a given
angular inteval in the horizontal direction when each substrate
holding section 75 takes out each wafer W in each carrier 56 of
the substrate carry-in section Aa or each wafer W on a substrate
supporting section 104 of the substrate cleaning chamber 10 while
it is placed horizontally by the handling operation of the hand
sections 70a, 70b, then it transports each wafer Won the substrate
supporting section 104 or oneach carrier 56 of the substrate
carry-out section Ab.

When each wafer W is carried in or carried out from each
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The transport robot 70 may be fornmed of a conventionally well known vacuum
suction type transport robot, not shown. For this purpose, the substrate
hol di ng sections 75 provided at the tip end of the hand secti®8sJA0ayg 70b
can be repl acable vvith a substrate suction section for vacuum sucki ng and
chucki ng each waf er and _can communi cate with g negative essure squrce
such as vatdtkttnp® ar}Pd' t kBe| |?<Jeev‘?116%°%hd?/9?ltﬂ?é‘1t“ﬂan§B6Ft &c’) 18
turnably noves each wafer Wat a given angular inteval in the horizontal
direction ineerdecheduwithatee bpedahgoseoti she7sraakperburobath 7faf €ACH in
each carrier 56 of the substrate carry-in section Aa or each wafer Won a
substrat e cauppertihguemest uphatddeint e & uwkattiabd dieeot hgnciwandes pli®ch
while it is placed horizontally by the handling operation of the hand

sections 79a.thBubbieAtblcdr3SROsEEL 888 MABE ubd e tldhgasuPsbutlsRetion
supportlng section 104 or oneach carrier 56 of the substrate carry-out

JAN 2006 Aar e Y BYRHRLHHAS O KaE S g SO t‘**‘%‘f?%% water” °

JAN 2006 ation positioni ng uni t

i nterl ocke W|ththe eratl of the trans each crr| r..56
moves up a dtHRACR ’iﬂe‘?lf |5352I°rd|°|‘a5&:[y| 8% aSh E‘?{:h FEP e L S &
carry-in section Aa or substrate carry-out sectlon Ab, thereby p05|t|on| ng
the wafers® W ... so as to carry each wafer Win each carrier 56 or

carry out each wafer Wfrom each carrier 56.
It is needless to say to employ the construction contrary

to the preferred embodiment as illustrated such that the hand
section 70a or 70b of the transport robot 70 is controlled to be
driven so as to sequentially repeat the foregoing operations after
it is moved up and down in the vertical direction by one pitch when
each wafer W is carried in or out from each carrier 56, thereby
dispensing with the elevation positioning unit 61 in this case.

The substrate reversing unit 71 turns upside down each wafer
W on front and back faces thereof, and operates to apply cleaning
treatment not only to the front face of each wafer W but alsc to
a back face thereof

More in detail, the substrate reversing unit 71 comprises,
as shown in Figs. 16 to 18, a chuck mechanism 76, a cylinder unit
77, and a driving motor 78 as its main constituents. The chuck
mechanism 76 chucks and supports each wafer W at its outer
peripheral edge so as to grip it, and comprises a pair of movable
chucks 76a, 76b so as to be opened or closed. Supporting rollers79,

79, 79 each having a circular groove for supporting each wafer W
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It is needless to say to enploy the construction contrary to the preferred
enbodi ment as illustrated such that the hand section 70a or 70b of the
transport robot 70 is controlled to be driven so as to sequentd &lJay pogpeat
t he foregoing operations after it is noved up and down in the vertical
direction by one pitch when each wafer Wis carried in or out from
carrier 5&NitlierBERIiapsHdHsthG QRERT (IRF &R i Sﬂgﬁdé}%ﬁ%?ﬁpﬁéeuﬁﬁpggﬂ
this case. The substrate reversing unit 71 turns upside down each wafer W
on front aviddwdek lyacesresperding dwd thsee areenferents piceaahivaies Feafdnt
not only to the front face of each wafer Whbut also to a back face thereof
Mre in defiy arehpasuvbatimd eliispored rnpaxiial lylsooapricehuckagndhswppPht
Figs. 16 to 18, a chuck nechanism 76, a cylinder unit 77, and a driving

notor 78 a§,d Ly fBd £ 0N it YRRt SamEh@ s@lelick nmechani sm 76 chucks and
supports each wafer Wat its outer peripheral edge so as to grip it, and

conprises a pai rpggyg(g}éagég n}%‘pégi(% %ﬁ@ckg%as’iorﬁgi b%eg%t%ge%,db@r opkAegd.

Supporting rolle eac aving a circul ar groove for supporting
each wafer W23 2 5 JAN 2006. .whil e engaging with . the I (] r dge
thereof al ¥ GlOF&SeHY 6#?081’%}{19{35O?Pégpgl(]d??l‘éa]f% e c%ﬁlﬁt(;%tfnfrﬁzlre 5%?3 gb gach
wafer W and they are paired and disposed coaxially so as to.chuck and
support therigsimdrasl Wingeiathe safBet iG¥elingdsdh WY ne noVEBF &5 ChulRs 278a,

76b operates to be opened or closed by the cylinder unit 77 toward the
center thenddinder awhich is operable by a pressurized air as operation

medium.

The movable chucks 76a, 76b are turnably supported
vertically by the driving motor 78 via a driving belt mechanism.

When cleaning treatment is applied not only to the front face
of each wafer W but also to the back face thereof, the wafers W,
W to which the cleaning treatment was applied at the front face
are transported to the substrate reversing unit 71 where they are
turned upside down. That is, the substrate reversing unit 71
operates the chuck mechanism 76 by the cylinder unit 77 so that
the chuck mechanism 76 chucks and supports two wafers W, W at the
outer peripheral edges so as to grip them, then it turns the chuck
mechanism 76 which chucks and supports two wafers W, W by 180
degrees at low speed when the driving motor 78 is driven so that
two wafers W, W are reversed. Two wafers W, W which are turned
upside down at the front and back faces thereof are supplied to
the substrate cleaning chambers 10, 10 of the processing booth C

by the transport robot 70 while the back faces thereof are directed
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hori zontal direction. The cylinder unit 77 conprises an air cylinder which
I's operable by a pressurized air as operation nedium The novabl e chucks
76a, 76b are turnably supported vertically by the driving nota§ JAR ap@ a
driving belt nmechanism \Wen cleaning treatnment is applied not only to the

front face of each wafer Wbut also to the back .face.t her.eof e W
W o whi CHIENE G IRty HRYab e PLOGES ST | B Aeth e LeANE G keadtndtels
transported to the substrate reversing unit 71 where they are turned

upsi de dovipplied o thehdaskhdacs &hex@dfsing unit 71 operates the chuck
mechani sm 76 by the cylinder unit 77 so that the chuck nmechani sm 76 chucks
and supports twoAwdfEvind\sedtabntdie a netkanpsniiphthelrobgdebogbh & ByNGLY p
them then it turns the chuck mechanism 76 which chucks and supports two

wafers W dldwnek3Rnidedr gesvahgl sucspesd sthand beadspsirogroindors 7@ndsthe
driven so that two wafers W Ware reversed. Two wafers W Wwhich are

turned upsj i Qnlirand Bagk,iacesspddis Peahe tHeppliigtt Of
t he subst%git%ecc eani%éﬁgﬁgers 10, 10 ofatﬁe p?%cessi ng booth C by the

transport ot 70 while the back.faces r di t 24ednand AN

2006 upvvadéogpb‘%[f‘of"g EREYTAPBCEr Y. sead,S%l?\lg %ﬁéerrl\&({: %’anfrlﬁg Fﬁgat vent i s

applied to_the back face thereof. A drivi ng. section of a rrechanits]r_g' ntrhge
[ r

robot bootd W inmmEeFtiopfe tRERaR cSPUBFRYI MPABES of8 ofPIRE T F NS poTt

robot 70 and the substrate reversing unit 71 are all disposed bel ow the
hei ght of generation of dust like the loading/unloading booth A.

IV. Processing booth C:

The processing booth C has at least one substrate cleaning
chamber 10 for applying a cleaning treatment to the wafers W, W,
.. one by one by a plurality of cleaning solutions, and it is formed
of a twin chamber type provided with two substrate cleaning
chambers 10, 10 according to the preferred embodiment of the
invention as set forth above. The processing booth C may be formed
of a three chamber type or a four chamber type as enhancing a
throughput by appropriately increasing the number of substrate
cleaning chamber 10.

The substrate cleaning chamber 10 comprises, as shown in
Figs. 22 to 24, a chamber body 80 which is relatively movable
vertically and substrate rotary units 81 as its main constituents,
wherein the substrate rotary units 81 are disposed coaxially at
the center of the chamber body 80.

The chamber body 80 is provided with a plurality of (four

in the preferred embodiment) circular processing baths 85 to 88
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900 mmin accordance with a SEM standard, and the nechanical driving
sections take a counter neasure for preventing the generation of dust |ike
t he | oadi ng/ unl oadi ng booth A. 1V. Processing booth C. The pro@dssiNgigoot h
C has at |east one substrate cleaning chanber 10 for applying a cleaning

treatment tq the wafers W. W ... _.one by.one b | u Kty O Iﬁﬁﬂjng
sol uti ons ¥Idf§ PFS & Pﬁéd"eGFlSatlik’n éﬁgnﬁgrc%%?)%gprpé‘%%e%’?vé?cﬁ two
substrate cleaning chanbers 10, 10 according to the preferred_enbodi t
of the inventioHous batdeta il 4Hi EhamRETPESES8PnGShEBTACE fhyA HEd e
of a three chanber type or a four chanber type as enhancing a _throughput
by appr oprioataliyeimn preadided Whéhnanbepenfbiebsubatrate| eanlYiy thadibes §hl
The substrate cl eani ng chanber 10 conprises, as shown in Figs. 22 to 24, a

chanber begys Qmpfrighs & khleaticual ¥uppugbkectyent pral hy andrsuhss reupply
rotary units 81 as its main constituents, wherein the substrate rotary

units 81 ar i d Lal:ly ; nt @R - t hpeChagber body 80. The
chamber b%ﬁ%tggﬁp@ﬁq e s pa ) ﬁ%%tlbﬂ% egnt 5 - ghqat BRe

IS provided w a plurality of (four in the preferred

t f
nbodi t ' ' N 8 '
a1 aned vert i cal £98 AR BaRTEl avedrnes shcr Sdne 18 Sre R Lt N e
chanber body 80 is formed of a sealed container provided mﬁtg qglogsg%ple
substrat e @@y r}e FRA4&He W S L oRPFi & CVFl'emgB | COUBSN Sect’ ont 8T, an

i nert gas supply ) . .
processing standby section 95 and a lower processing section 96.

The upper processing standby section 95 is a section for
carrying each wafer W therein and carrying out each wafer W
therefrom, a gate 90 through which each wafer W is carried in or
out is provided at the side of the upper processing standby section
95 and a chamber cover 95a which is movable with a single motion
at the upper half of the upper processing standby section 95 so
that the maintenance of the interia of the chamber body 80 can be
easily effected.

The gate 90 is openable and closable and constitutes the
substrate carry-in/out opening of the chamber body 80. More in
detail, the gate 90 has a sectional area through which the hand
sections 70a, 70b of the transport robot 70 which hold each wafer
W in a horizontal state can pass. A door 90a of the gate 90 is
closed to be openable and closable vertically by a driving source
such as an air cylinder with airtightness and watertightness.

The chemical supply section 91 and inert gas supply section

92 are provided in the upper processing standby section 95.
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section 92, and drain sections 93, 93 and the |ike. The chanber body 8 0 is
formed of a single cleaning bath which can be sealed and store one wafer
W and conprises an upper processing standby section 95 and a BE&W2AN 204s
processi ng section 96. The upper processing standby section 95 is a section
for carrying each wafer Wtherein and carrying out_each wafer W '
therefrom a gatelB® @%@%hﬁﬁ;vﬁHRﬂiﬁxﬁﬁ?R&QPeP1VFPBPEA??i%ﬁg?ﬂl?ﬁ St
provi ded at the side of the upper processing standby section 95 and a
chanber coesto%Sachhiadter ¥ suppditediby Hhe subgtsafstiomratnike SpopertiPgs f
of the upper processing standby section 95 so that the maintenance of the
interia of ihhketdhbinpamdetymnifalaumely sasilipned f dst EdrmdtiefHanei®ikrdtsion
openabl e and cl osabl e and constitutes the substrate carry-in/out opening

of the chagberBoeyr 8¢ M@ d And P11 nl'E1 824 End@ohat idnsests ehal fasea
t hrough which the hand ™ secti‘ons 703, ?bb of the transport robot 70 which

o 2 e Mo b e Sk ey o domeincl bl onis

90 is <cloSed to be opena y by a driving source
such as an air.cylinder wth airtightness and watertjightnes Th em
suppl y sec??Sﬁlgﬁ éﬂg PleFPeBWPSIpty LA H NP gée §P§v? gduﬁggﬁhél&g
upper processing standby section 95. 26 2 5 JAN 2W The chem cal supply
section 91tBgpBPies cl eaning sol ution onto each wafer Wsupported by the
substrate rotary units 8 1. More in detail, the chem cal supply section 91
is formed of an iBhecthemical supply section 91, i.e., the injection nozzle

91 is provided in the upper processing standby section 95 of the
chamber body 80 in a state where it is directed downward and
horizontally turnable, and it can communicate with the cleaning
solution supply unit D. Depicted by 97 is a driving motor for
swinging the injection nozzle 91.

The injection nozzle 91 injects and supplies cleaning
solution onte the front face of each wafer W which is turnably
supported horizontally by the substrate supporting section 104 of
the substrate rotary units 81 while it is horizontally turned from
the outer periphery to the center thereof or after it is
horizontally turned and stopped.

Four nozzle ports are defined (not shown) in the injection
nozzle 91 according to the preferred embodiment of the invention,
and function as supply ports of an APM solution, pure water, DHF
solution and N,, respectively described later. These nozzle ports
are elliptic and supplies widely and elliptically these solutions

onto the front face of each wafer W. As a result, cleaning solution
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nozzle for injecting and supplying cleaning solution onto the front face
of each wafer Wwhich is supported by the substrate supporting section 104
of the substrate rotary units 81 fromthe upper side t her eof . 2 FhéAN B ca
supply section 91, i.e., the injection nozzle 91 is provided i n the upper
processing standby section 95 of th

nb t
i s di rect eandeen®apeland aH@rﬁié%WEh'P‘We‘Fﬁ??}:%lF%OP%% #%%n%?ﬁ%?g

with the cleaning solution supply unit D. Depicted is a drivin
mot or f or w gudakl naricheniifoentlyowhhbe Zntenlodiking ﬁ\jlé%‘t tgﬁ Rty mpfLton
i njects and supplies cleaning solution onto the front face of each wafer W
which is purgabhywaguppar.ted horizontally by the substrate supporting
section 104 of the substrate rotary units 81 while it is horizontal;g

or

turned from th t €L PRl iqARErSh hee®end€r ot henppfl ies dineat igas
hori zontal I'y tu?%gg ang stgﬁbed q?%ﬁ nozzl e ports are defined (not shown)

in the |nJect nozzl LN refienbpdinsbad oratclvdmibér
|nvent|ond Sharﬁﬁﬁgtagﬁ %écgéggﬁqb g%%gn%Psaﬁ APM sol ttlon pure water,
DHF solution and N2, respect.iv

elliptic &ﬁéYsﬁﬁplﬁgg witd Sy 128§ aiﬂﬁuggﬁégﬁg k?hgég gggﬁﬁpgg%Zbggﬁgéfﬁggare
front face of each wafer W As a result, cleaning.solution 21 2aB 2006
can be supghinddpvasecdiion iHurad FéntHQmWPBﬁFaFgcg %ﬁ 830ﬁnﬁa%e§ v&gﬁ?cgly
and uniformy while interlocking with the rotary notion
source (not shown). In the preferred émbodiment, N is employed
as an inert gas. The inert gas supply source can also communicate
with the injection nozzle 91, and the injection nozzle 91 also
functions as an inert gas supply section.
The lower processing section 96 is a section for applying
a cleaning treatment to each wafer W, and inner diameter dimensions
thereof are set at appropriate values 1in association with the
substrate supporting section 104 of the substrate rotary units 81,
described later. More in detail, they are set to have a very small
interval to the extent that a circular gap defined between the outer
diameter edge of the substrate supporting section 104 and an inner
diameter edge of the lower processing section 96 while they do not
contact each other so as to prevent cleaning solution and the like
from leaking downward therebetween.
Four circular processing baths 85 to 88 are installed in the
lower processing section 96 vertically, in a multistage or in a

layer, wherein the drain sections 93, 94 for communicating with

the outside of the system body 1 are installed in the circular
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of each wafer W The inert gas supply section 92 supplies inert gas for

di schargi ng and exchangi ng cl eani ng sol ution inside the chanber body 80,
and it is installed on the top of the upper processing standByp s&ctgmn 95
and can communi cate with an inert gas supply source (not shown). In the

preferred enbodi , | Sl S ' s i rodagssuppl y
source canpﬁ?g%é%%%n%a% %5 {\?\Agt%é/t %éi ?n?gg%?@?%og% *éh%-i@waér}gbt ﬁe s3HB
injection nozzle 91 alsg functions.as an.nert gas s y cti,en T

| ower proctREFHYs8bri hegs VSQ&%ﬁﬁﬂQQM?Q%#iﬁﬂﬁﬁgﬁnbgggicgégnﬁhgegﬁegﬁﬁent
to each wafer W and inner dianmeter dinmensions, thereof are set at

appr opr i ateiveules nrecessdaigababhs B3 Fot#i issdbiehareed Sﬂﬁgﬁfsilen@‘% EIEER
104 of the substrate rotary units 81, described later. Mire in detail,

they are seiatohbadeadnverectsoalsl 93,nt%Fval ThetfAvadrt spetipas &3cofchibs
gap defined between the outer dianeter edge of the substrate supporting

section 104ipd1ap pR&CEss th@mRitals aduacoist beel openedronky sty sHEECMP6
while they do not contact each other so as to prevent cleaning solution

and the |i Jéfg%{ﬁ@ﬂ’c! EQKE??eQE’é\@V‘ﬁE de et PEE YRE Nor Sl s Thg Gl s BI0aRsHg

baths 85 to are installed in the |ower processing section 96

vertically, in_.a nultistage or i |l ay WheLE NiEhe draidbdechl s,
94 for con®lfi 4t if Oﬁnefihq"etf% 83 gflalelsoglf%e syI{sadt eﬁgbodf;fl are installed
inthe circular 28 2 5 JAN 2006 processing baths 85 to 88 and a bottom 96a

of the | owBFOPEBELRY; Rgths-

The chamber body 80 is supported to be movable up and down
vertically via an LM guide 98, and has an elevating mechénism 100
which moves up and down relative to the substrate supporting
section 104 of the substrate rotary units 81 by a given stroke.

The elevating mechanisml00 comprises a lead screw mechanism
100a for moving the supporting frame 62 up and down and a driving
motor 100b for rotatably driving the lead screw mechanism 100a.

The chamber body 80 is moved up and down vertically every
given stroke when the driving motor 100b is driven while
interlocking with the operation of the substrate rotary units 81,
described later, via the lead screw mechanism 100a so that one of
the circular processing baths 85 to 88 for effecting a cleaning
treatment is selectively positioned in its height direction
relative to the substrate supporting section 104 of the substrate
rotary units 81.

Each substrate rotary units 81 horizontally rotates one

wafer W while supporting it in a horizontal state when effecting
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section 96, whereby cleaning solution or inert gas inside the circular
processing baths 85 to 88 is discharged outside the system via the drain
sections 93, 931. The drain sections 93 of the circular proc@gsumg gt hs
85 to 88 are opened only when cleaning treatnent is effected in the
circular processing baths 85 to 88 and is closed when cIeannggtrea%nent

i s ef f ect esbimcdehaingprod sedinndr Hindis anthehe FaREEL abE R RRP T S Y Bp6r 88 t o
be novabl e up and down vertically via an LM guide 98, and has an el evating
mechani sm 100 i svricahi ened Ly aandctiednandl atppertedtiby Bipstimedds@5pbhei ng
section 104 of the substrate rotary units 81 by a given stroke. The

el evating isHR£k0006 WPEWS6S £n lFaaME .Selevs RRchaRash sulddardte rAd@irkg
t he supporting Trame 62 up and down and a driving notor 100b for rotatably

driving th S§ LA Th10%8 1 vk apberoPedy BOthsaDyed ivfngnd
down verti@%%f@qgv%%ﬁ&hgﬁggﬁfg?ggKgQaﬁgﬁhﬁ%gadriving not or 163%D?s driven

while interlocking wth_t peration of the substrate rotary units 81,
descri bed T%?e??t@gﬁ ?%%f?gﬁ%?ScreM/nechanisn1100a so that one of the

circular processing baths 85 to 88 for, effecti.n | eani S
sel ectivel y posi tThsh&nhstrate ﬁéPQﬁFt&PﬂeE?FBﬁOQr@Pgt?Q% ?@efﬁgggébstfg#é
supporting section 104 of the substrate rotary units 81l. Each ;ﬁéS%{q%e

a

rotary uni183 8iréeomremntalicpllyt andsrefatahky diesmefiiivelsugpsPP
hori zontal state when effecting 29 2 5 JAN 2006

center of the chamber body 80 via a bearing supporting cylinder
106, and one wafer W is supported by the substrate supporting
section 104 in a horizontal state. More in detail, as shown in
Figs. 22 to 24, the substrate supporting section system body 104
is provided with a plurality of (six in these figures) chucking
arms 110, 110, .. for chucking and supporting the peripheral edge
o £ the wafer W.

The chucking arms 110, 110, .. are disposed radially in a
horizontal state as shown in Figs. 22 to 24, and they are
reciprocally movable in a radial direction by a closing mechanism
111. Chucking pawls 112, 112, .. are respectively provided on the
tip ends of the chucking arms 110, 110, .. are set to become the
same height, whereby the peripheral edge of each wafer W is chucked
and supported in a horizontal state.

Each chucking surface 112a of each chucking pawl 112 has a
sectional shape corresponding to a sectional shape of the
peripheral edge of each wafer W. That is, although not illustrated

in detail, each chucking surface 112a has a plane which is inclined
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spin cleaning and spin drying, and the substrate supporting section 104 is
hori zontal |y attached and supported by the tip end of. the rotary shaft
103 as shown in Figs. 21 to 24. Each substrate rotary units 845i&N7§vi ded
with a driving notor 105 for rotatably driving the rotary shaft 103. The

substrate supporting sectiaon 104 and the rotary sh

concent ri P | 9ndndorgt Atadiighte ?%@|?“§i€%%s%%9%§h?%%§ géﬁ?%¥e%fe?ﬂg
chanber body 80 via a bearing supporting cylinder 106, ﬁnd ope wqger Wis
support ed byereef tarsCoatacsuppdrivprPr sddig peripherala %?i%ﬂr‘ﬁa&l WREPE.
More in detail, as shown in Figs. 22 to 24, the substrate supportin
section sywtwnﬂéMxﬂﬁ:Mbttanguﬂamvﬁdedrmﬁshsacpiqnaimt%/RﬁlQQHQPWQ@CFhEgéte
figures) chucking arns 110, 110, ... for chucking and supporting the

peri pheral gpdge] i RefcdhCad@ifiatld WHIELE hitwkuang sapportl Ghel IRtter. are
di sposed radially in a horizontal state as shown in Figs. 22 to 24, and

they are reciprqgal bl gnkR 8nbadhabkehgesind®m by, a pd osi ngwike haei sm
111. Chucki ng pa3ﬁ§‘i¥§%%}%é,§?ga are respect?vely provi ded on the tip

ends of the chucking arns 110, 11 a %QQ RidNEF SN WGt ,
wher eby th%e’f)b}?ﬁﬁﬁiga c{%edﬁ %?C%a"g e E@\?f@“r’%’{#ﬁé ed10 ar?to\lehsupported in a
hori zontal state. Each chucking surface 112a of each chucki p 1 as
a sectionBl 18haPRGTTSSS poich Rty Zﬁj}éegﬁpg‘naﬂh%‘@ osfmf#;(ge pgﬁ%h%raalg‘
edge of each wafer W That is, although not illustrated in detﬁjléle%fh
chucki ng steftrainedsstakea plmridikhistPHortifg Fhagesothe peripheral edge

of each wafer W is not fixed but permitted to be moved to an extent.
With such a construction, only the peripheral edge of each wafer
W is supported, the back face of each wafer W is not contaminated.
Further, since the shape of each chucking surface 112a corresponds
to a sectionai shape of the peripheral edge of each wafer W, there
is an effect that the peripheral edge of each wafer W is not tipped.

The closing mechanism 111 comprises a cylinder unit l1lla
provided in the rotary shaft 103 and connection wires 1iib, 1lib,
.. for connecting between the cylinder unit llla and the chucking
arms 110, 110, . as main constituents.

The chucking arms 110, 110, .. are pulled in a radial
direction via the connection wires 111b, 111b, .. when the cylinder
unit 11la protrudes so that the chucking arms 110, 110, .. effect
chucking operation while they are pushed out in a radial direction
by an elastic restoring force of restoring springs 11ic, 1lllc, .
when the cylinder unit 1lla draws away so that the chucking arms
110, 110, .. effect chucking releasing operation.
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2 5 JAN 2006 up and down at right angles, and the peripheral cornered edge
t hereof can contact and support the peripheral edge of each wafer Wwhich
is rectangular in cross section in a point contact state or a2§ gancomt act
state while fornmer support the latter. As a result, when the chucking arns

110, 110, ... chuck the peripheral edge of each wafer th ri

edge of each waf®he yptaryuphakt &3 ks imhatp é§8ﬁ°5¥%8k%ﬁgg§u$$€§iﬁ%12a
ina restrained state. In this supporting state, the peripheral e%&i gf
each waf erstdkies vilat thé xechrimg pepportédgtay bindew @6y oWhhl @ iheht-OWely h

such a construction, only the peripheral edge of each wafer Wis

suppor t ed s Hhedrack fRemfegaeh wakedrWiingnabtoent fi hat be. drEUpRhRY, 2
since the shape of each chucking surface 112a corresponds to a sectional

shape of tb@gl&gggioxﬁ% : e\?\%%\/sﬁ@@tﬂ 64 als Wothbepey drdvam by fidet drhuinghe

peri pher al I's not tipped. The closing nmechanismiIl|

coprises a.oyl i pger it LAl ALOVLABGLLILISubgbak) ninafdoum andh 1o

connecti o connecti ng between the cylinder unit
Illa and the chucking arnms 110, 110, ... as iLn constitu Theional
chucki ng aafsted at gogiven . Ji) @earﬁﬁegr?%@ogﬁ%fg& ieeg{nes\?ioa the
connection wires Il1lb, 111b, ... when the cyljinder _ uni.t 11%?8%r%%r%%egoso

that the cipesd nyf dries B ing Guppor e @Y LidHfkildy dfelst whi I'€ £hey
are pushed out in a radial direction by an elastic restoring forc

rest oring i ivigsn ldfifectlirle,a .spin wheraning dyteataentymnilq [id drsa\eié?%;\ﬁ&y
so that the chucking arns 110, 110, ... effect chucking rel easing
operation.apout 3000 rpm when effecting spin drying treatment.

With the substrate cleaning chamber 10 having the foregoing
construction, the positioning between each wafer W supported on
thesubstratesupportingsection104(ﬁfthesubstraterotatingunit
81 and either of the circular processing baths 85 to 88 can be
selectively effected when the chamber body 80 is moved up and down
vertically while each wafer W supported by the substrate supporting
section 104 is horizontally rotated by the substrate rotating unit
81 at a given rotational speed.

With the construction of the substrate cleaning chamber 10,
since the up-and-down movements of the substrate rotating unit 81
is fixed while the chamber body 80 is moved up and down, the
supporting construction of the substrate rotating unit 81 which
is rotated by high speed is simple and firm so that the generation
of rotary oscillation at the rotary section of the substrate
rotating unit 81,i.e., substrate supporting section 104 is

effectively prevented. As a result, a very small gap defined

32



31 2 5 JAN 2006 The rotary shaft 103 is rotatably supported in an upright
state via the bearing supporting cylinder 106, while the | ower end thereof
is connected to the driving notor 105 to be driven by a belt g yhatdshe
rotary shaft 103 is rotatably driven by the driving notor 105, and hence
the substrate supporting section 104 is rotated at a given rpm In _a,
pref er r ed bthedimenite  irrernr diamesea edgsedf dhe H@%&PFH@G%EB&?FHS“’“
cylinder 106 is set at 40 to 50 rpmwhen effecting a spin cleaning

treatment ghiahg theiduts®t ddhmetbeuéd§a0df rra shbat edteUPRPISHINY §PPLAGD
treatment. Wth the substrate cl eaning chanber 10 having the foregoing

constructign &hecpasidiingdetyesnifgcaniafl @1 Wsupatntained cogect,
substrat e supporting section 104 of the substrate rotating unit 81 and

ei ther of the gircylar. processi o] 159r86id wellyition
ef f ect ed vﬁﬂﬁrqck% O&tﬁ%ﬁn%gg\yhggaﬁgg%vggaEplgﬁlé&%%vﬁe Verti gltgl Iy whi T e
each wafer, Wsupported by the substrate s rtin i | :
hor i zont al %y thet dewas bge e sqigany Gee l?%tsaq%%ag B‘FliQYeﬁg%&a aégﬁ/ﬂé‘% period
rotational speed. Wth the construction of the supstrate.cleanin r
10, si nceof Heimg- arfPWRNAE mov SRR Wt iR RBRTYLR &9 g:thaltsl r?gﬁmu%lﬁj%g%?ﬁ S

fi xed while the chanber body 80 is noved up and down, the supportin

const r uct i m dfe tdnepIsutEst riat eespbasiengouthe emjﬂﬁtcmam%lfot%%tfuﬁﬁtﬂ?a&ﬁ
speed is sinple and firmso that the generation of rotary oscillation at

the rotaryrsestieg @hithelsuhat satarer et iupg-ami-dodn, movemendisostarnst dhe
supporting section 104 is
up-and-down movements of the chamber body 80 can be fixed.
V. Cleaning solution supply unit D
The cleaning solution supply unit D is a supply source for
supplying the cleaning solution to the substrate cleaning chamber
10 in the processing booth C, and it employs two chemical system
in the preferred embodiment, namely, it selectively comprises a
construction for effecting a cleaning treatment by use of APM (NH,OH
+ H,0, + H,0) solution or a construction for effecting a cleaning
treatment by use of DHF (HF + H.0) solution. With the circular
processing baths 85 to 88 in the chamber body 80 of the substrate
cleaning chamber 10, the lowermost stage processing bath 85 is used
for effecting a cleaning treatment by the APM solution and the next
upper stage processing bath 86 is used for effecting a cleaning
treatment by the DHF solution, and the next upper stage processing
path 87 is used for rinsing by pure water, and the uppermost stage
processing bath 88 is used for spin drying.

When a recipe in a cleaning treatment is selected and set,
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effectively prevented. As a result, a very snmall gap defined 32 2 5 JAN
2006 between the inner dianeter edge of the | ower processing section 96
and the outer dianmeter edge of the substrate supporting secti f JANOBIDT t he
substrate rotating unit 81 is maintained correct, thereby obtaining an

advant age that |eakage of cleaning solution . in the.d ' I | an
be stably ifr FeRPEFPSE §°I8ﬁéeﬁEgV88y SFQFFEE?H?H%EJgﬁgﬂgﬂg%ﬂgééﬁﬁﬂéﬁﬁgt
opposite to this construction can be enployed in _response to the QQiect,
nanely, tksechubstiptA@M roDHFi h@suhiDIVBt BBE, skbuPBM AP HH aRBYdofRd +1+1)
novenents, and the up-and-down novenents of the chanber body 80 can be
fixed. V. pBmeanipry a@ldubHENn+sDBELY unit D The cl eani ng sol ution supply unit
Dis a supply source for supplying the cleaning solution to the substrate

cl eani ng chanbery;10 'sgswﬁ PHRELSSI wEibopth C, and it enpl oys two cheni cal
system in the preferred enbodi nent, nanely, it selectively conprises a

construction for_gff | l.eanj tg eqf 1 sPYhd o iy -ARMsebid4on aa,
H202 + H20) soIu?ﬁ%ﬂsgféggé%ﬁg%ﬁﬁc??gﬁ:éor e fegting a cﬁ%aning t reat ment

by use of DHF (HF + H2 so] ution /th th Lreul ar 0C89Si NgyubBat P85
to 88 in {tFé& rrﬁgéﬁ 8 bf%nggﬁ%%ﬁrg?geggyégnfﬁgmghgzber %Q, t he
| ower nost stage processing bath 85 is used for eff&g%ép a EE%SQEB

tr eat nent dparHagAPhREBEGS| bt dify CRETNePMT §FBEFCR Scessrng g%}ﬂgge

is used for effgcting a cleaning treatment by the DHF sol ution, and &Rg
next upperthstEyd gir,ovbesieng a s edy ofswet el §39¥1ng ﬁ§?ﬁ§m89tp%’?%p§\étne , ~and
t he upper nost stage .
substrate cleaning system, described later, can be automatically
effected, namely, from a pre-step for carrying in each wafer W to
a next step for carrying out each W.

(1} Carrying-in of the wafers W, W, i

The wafers W, W, ..are transported to the operating space O
in a vertical state where they are stocked by the carriers 56, 56,
.. by an AGV and the like from a pre-step.

When the loader opening 11 of the system body 1 is opened,
the wafers W, W, .. before cleaning treatment are changed in their
postures from a vertical state to a horizontal state when the
carriers 56, 56, .. are felled, then, they are carried in and located
on the two stage holding tables 60a, 60a of the substrate holding
section 60 in the carry-in section Aa of the loading/unloading
booth A while they are stored in the carriers 56, 56, .. through
the loader opening 11 by use of an automatic carry-in unit (not
shown) or by a manual operation of an operator

In this case, the substrate holding section 60 is moved
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processing bath 88 is used for spin drying. when a recipe in a cleaning
treatnent is selected and set, 33 2 5 JAN 2006 it is possible to
selectively effect one of cleaning treatments such as i) APM & 5DHMN 40083 +
DW+ DRY, ii) APM+ DHF + DRY, and iii) APM+ DRY and DHF + DRY. VI.
System control unit E The systemcontrol unit E cantr t C =
section AspwardaR¥pbhe ebpBatyen RAHHICREG éV’éTts%ﬁgagkﬁ%F %e (g‘alijllé)]'}s/%térlnat5e'5

cl eaning chanbers 10, 10, carry-out section Ab whjle interlo%hing 4 the
t her ewi t h iswpkaeed an dre eppet swde dligati 8§a0gechherRdI RIS PRy D
substrate cl eaning system described |later, can be automatically effected,
nanel y, frhestacareiskepsf 08 shaced nn ithedovermbddeZspgond Hedqe ARH ¥05
carrying out each W (1) Carrying-in of the wafers W W The wafers W W

...are tr@ggggr%%g.to the operating space O in a vertical state where they
are stocke y the carriers 56, 56, ... by an AGV and the like froma

pre-step, When the, LOAGRL 1A Gpdhifh11 s DieiRA Bedyn ] dife presedee dhe

wafers W W ... Dbefore cleaning treatfrent are changéed in their postures

froma vertical state tq a_horizontal state.whe anfy er§edSocapPier- -
are fell eclr,nctlﬁé‘ﬁ,tltoﬁ’eyogr etRGy (S ¥ aﬁ? I 5\§thﬁﬁggﬁe§hg}im stage hol di ng

tables 60a, 60a of the substrate holding section 60.in the catryzily o

section Adnefl imied iiogadiat@tiodadeR§ohésrn ALwhi qgetﬁéyngréns?orea °B Phe

carriers 56, 56, ... through ‘ . .
the carrier 56, each wafer W is aligned by the wafer jumping
alignment mechanism 64, while the alignment stage of the wafers
W, W .. is detected by the wafer mapping sensor 65 so that the
transport robot 70 in the robot booth B is rendered standby.

The transport robot 70 takes out wafers W, W.. in the carriers
56, 56, .. while they are held in the horizontal state in response
to the result of detection by the wafer mapping sensor 65, and it
carries the wafers W, W .. in the chamber body 80 of the substrate
cleaning chamber 10 in the processing booth C.

The wafers W, W .. are taken out by the transport robot 70
through the opening 55 of the partition wall 2 while interlocking
with the positioning operation of the carrier 56 by the elevation
positioning unit 61 in accordance with the result of detection by
the wafer mapping sensor 65, and they are taken out sequentially
from the uppermost wafer W or the lowermost wafer W.

Meanwhile the carry-in operation of each wafer W by the

transport robot 70 is effected in a state where the substrate

supporting section 104 of the substrate cleaning chamber 10 is
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the | oader opening 11 by use of an automatic carry-in unit (not shown) or
by a manual operation of an operator In this case, the substra’:i hol di n
section 60 is noved 34 2 5 JAN 2006 wupward by the elevation p PtOhi?
unit 61 after the carrier 56 is placed on the upper side first stage

hol di ng tabl e 60a, an he, next carrier L.s pl.aced h LRI ] |
second stﬁ‘ﬁgeﬂol‘{ﬁ“@rgt %8I éo%oﬁgniﬂ%c:! Fﬁggfiggdejfﬁoger‘#%g&lic%s cllorg-lecg?t
again, the presence of inclination of the carrier 56 is. det d

carrier PAsitAgn bn the é@gegnpggﬁ§%$:u@tg_sqqnql}yeﬁgcitgoﬁ(ﬁfﬁf%héﬁ%ﬁ“%&
the carrier 56, each wafer Wis aligned by the wafer junpin al i gnment
mechani smb6dy 9bitheraingh dhiegapeningt e fothe mankitaon wallyy and the@ate ed
by the wafer mapping sensor 65 so that the transport robot 70 in the robot
booth B i $or sidenedeRrhaBabybodiiesd I armpordatosdl i) opaked oniyvieherseaghw

... in the carriers 56, 56, ... while they are held in the horizontal
state 1n LRFRONGE ;4 Cbhatz_l}.e.i.écﬁsiﬁ toPfoiet Kt 1pae byi §perapdierofeppieagisenser
65, and it carries the wafers W W... in the chanber body 80 of the

substrate  cleani h I [ e _pr LAgsbagt BnE. cHhrbuaf Bo&yVEOW
... are tgl?éﬁ‘%&ft %%39%& %éb?’rra#glggr%t&?oggt B‘ég‘%ﬂcgr cs)ugh t he opening 55 of the
partition wall 2 while interlocking wth the positioning operation of the

carrier 5&ShFIEREtVE Rt BHEVEHFEY i oning unit 61 in accordance with the

result of detection b the wafer mappin ensor 65, and th are out
sequential ly When eyach wafer W is caprpriegd .§Ln onto t?xe surl)stra e suppE)%IE?Lﬂg

section 104 in the chamber body 80, the chucking arms 110, 110,
. chuck the peripheral edge of each wafer W in a horizontal state
and support it.

(2) Wet cleaning treatment in the substrate cleaning chamber
10:

When the substrate supporting section 104 chucks and
supports each wafer W, each wafer W is positioned to a wafer
cleaning treatment position in the lower processing section 96 when
the chamber body 80 is moved up and down, then a variety of cleaning
treatments are effected in a predetermined procedure.

In the case of the cleaning treatment step, for example, in
the foregoing ii) (APM + DHF + DRY) treatment, each wafer W on the
substrate supporting section 104 is first positioned and disposed
in the lowermost stage processing bath 85 when the chamber body
80 is moved up and down and positioned so that an APM solution 1is
supplied through the ejection nozzle %1, then spin cleaning is

effected by the substrate rotating unit 81 at low rpm, thereafter
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fromthe uppernost wafer Wor the | owernost wafer W Meanwhile the carry-in
operation of each wafer Wby the transport robot 70 is effected in a state
where the substrate supporting section 104 of the substrate gl5eaan ags
chanmber 10 is 35 2 5 JAN ?000 noved upward to be rendered standby in a

wafer carry-in-out position in the upper pr.ocessing standby sect.i 95 of
the chanb&achhoLfan Whrigughrt HelJpshi g@d7§1§f’otsﬁél %ﬂtﬁﬁ?oﬁeﬁ&l“ﬁ‘ %q-'aa t he
gate 90 of the chanber body 80. The gate 90 is opened only when each

waf er Wi promesisdédgi hath ®Utfrem thet akbbeperdiareaftanpdnsingnes effmsd
body 80 or entrance of particles in the chanber body 80 is effectively

prevent edpy\Wipe sapbtyaterrdtaisimanmied 8ilnabniow tipen s ubstieapyr SUPRORE | 1Y
section 104 in the chanber body 80, the chucking arnms 110, 110, ... chuck

the periplgpah i2d9e loRAr kel @letiddl &dipliy Bdctici ade. asdbseqppantlyt .
(2) wet cl eg [ rJfg treatorrent In the substrate glzeani ng chanber 10: Wen the

substrat e SURPORLLG 3ECLL 0RoL04 :6AUGK S @D SUBRAET S AL valAldNs eags
a er-c I

wafer Wis posi‘floned to eani ng treatnent position in the |ower

processi ng sectiqn 9 e he anber bod 0. i i an 9‘913\5 . Lhen

a vari ety%6pcﬂsé&|?ignga\€gr Egt ‘?Wgt 3%8%66\0%3% 7 aﬁrr%rogL é:ti%rnml%ed Liéd

procedure. In the case of the cleaning treatnent stgf, f.or exanp t he
[

I A
F or 6goi ng o1 PaEAPKASSII CATDRY] the A IRSHLOTCROR 2hT O + VGRAT FRa™ Cleaning

is effected by the substrate rotating unit 81 at low rpm, thereafter
it is further positioned and disposed in the processing bath 87
where rinsing is effected by the substrate rotating unit 81 at low
rpm while pure water is supplied thereto through the ejection
nozzle 91. Finally, each wafer W is positioned and disposed in
the uppermost stage processing bath 88 and spin drying is effected
by the substrate rotating unit 81 at high rpm while an inert gas
N, (nitrogen gas) is ejected through the ejection nozzle 91.

In this case, when the inert gas from the inert gas supply
section 92, namely, N, (nitrogen gas) is introduced in this
preferred embodiment, the interior of the chamber body 80 is purged
with N,, and each chamber is forcibly discharged through the drain
sections 93 of the respective chambers so that an air current
passage extending from the inert gas supply section 92 to the drain
sections 93 of the chambers is produced, thereby effectively
preventing mist inside the chamber body 80 from whirling up.

The drain sections 93 of the circular processing baths 85

to 88 are opened only when a cleaning treatment is effected in the
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substrate supporting section 104 is first positioned and disposed in the
| ower nost stage processing bath 85 when the chanber body 80 %% noved up

and down and positioned so that an APM solution is supplied rﬁﬁbﬂmﬁhe

ej ection nozzle 91, then spin cleaning is effected by the substrate

pos | onedTARE S ASA I The Sl 1 2gheY PR oy red e A P 1

processing bath 87 fromthe

above, thereafter rinsing is effected by the substrate rotafi ni 1 at
| ow rpm Whiclagmsmte iﬁat%ﬁgfe%te%uybl PEEY hPHAGR®E HRd cﬁ%ﬁi‘%al géuggﬁg é{elct%izon

91. Subsequently each wafer Wis positioned and di sposed in_the third
stage prquessimg affidvt8as romanicedatiosd deaidiea chambes) BPAEN3Ps suppl i ed
to each wafer Wthrough the ejection nozzle 91, then spin cleaning is

effected by the gubgtsaéeries alf kg caningStreatinenteprelanbyediq &he £rops
further positioned and di sposed in the processing bath 87 where rinsing is

effected Sdf’féﬁ dRtal bBEpEBEEAS kBt showt rape sppeEr ping seatéon s
supplied t aeciegtgg rougtf%t he lej ectFon nozzle 91. Finally, each wafer Wis

posi tioned and, di sposed in . th r 06 Preges ghrgrbaai 88 iardugpi n
dryi ng isqé¥ et? elf Vé?tﬁ%?%ﬂﬁé@#%?% ?%?EF?%% 3ﬁft€%1 at hfgh rS%?while an

inert gas N2 (nitrogen. gas) is ejected through,th | hel N
Lhis: cace PAREHAMANSIET s WBRGH PRECPRALRIgRs BaRg| SEEE 0 T afrdtne

namely, N2 (nitrogen gas) is introduced in this referred ' .t he
interior ofhamieerhodiedbddy lgveredputjegeahien KBS Bﬁﬁnﬁagﬁggﬁégn%%? q s?'tn

forcibly discharged through the drain
the robot booth B is rendered standby.

In this case, when a cleaning treatment is applied to the
back face of each wafer W, each wafer W is transported to the
substrate reversing unit 71 by the transport robot 70 where it is
turned upside down in the front and back faces then it is carried
again in the substrate supporting section 104, so that a series
of cleaning treatments are applied to the back face of each wafer
W.

Carrying-out of wafers W, W i

A series of cleaning treatments are applied to each wafer
W in the substrate cleaning chamber 10, each wafer W is carried
out again from the chamber body 80 of the substrate cleaning chamber
10 by the transport robot 70 in the manner opposite to the foregoing
procedure so that it is subsequently carried out in a horizontal
state and stored in the carriers 56, 56, .. which are rendered
standby on the upper and lower two stages holding tables 60a, 60a,..

of the substrate holding section 60 in the carry-out section Ab.
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sections 93 of the respective chanbers so that an air current passage
extending fromthe inert gas supply section 92 to the drain s%ﬁigﬁgsmﬁﬁ of
the chanbers is produced, thereby effectively preventing m st § e e
chanber body 80 fromwhirling up. The drain sections 93 of the circular

processing baths 85 to 88 are opened only.when a ' r [
effected in the P390BCES ﬁﬁaﬁ%o%%ﬁggghﬁn B&dhﬁgé’gflg%%%g%agﬁgg?ﬁ%;}hzf e
cl osed when a cleaning treatnment is effected in other ocessin bathsh SO
that an NXagririd ridieffaamea maanexhafcthei AT ine Fc’h%ﬁ*rﬁg{ @dd;?aé%.yl\‘/\ﬁé'& a
series of cleaning treatnents relative to the front face of each wafer W

i s conpl etef], thdewastanss ridt eWsupporting section 104 is noved agai n upward

relative to the wafer carry-in-out position inside the upper processing

st andby section 9heservhidre thehaalfersbadyw8) astéoveleah ind armadtmantt lpere
transport robot 70 in the robot booth B is rendered standby. In this case,

when a cl egn figed G rﬁﬁ{le’éﬁ tiﬁptﬂ%!l ecthd hdE ndaeboleseint igactheaiarr Mrs
e (o} e

each wafer wis transpor substrate reversing unit 71 by the

transport gé)bogG 7Q:h\'¥n%él oialgleirisﬁpftelkl{ﬁ.pﬁdlblp | qg'léj%%t'e'ﬁl toBﬁXf § Opg @ﬁé’t’)é@%

faces then 1t 1% carri ga e substrat e“supporting section 104, so

Lot 25 e e SRt b s c2a RO IRREy MR
are appliegrégéggcguggfgé a spattering or CVD process and the like.

In the foregoing series of operations, the processing
procedure of the wafers W, W .. in each carrier 56 by the transport
robot 70 is selected and set at one of the foregoing four methods
i) to iv).

The loading operation and the unloading operation in the
carry-in section Aa and carry-out section Ab of the
loading/unloading booth A are actually effected at the same time.

With the substrate cleaning system having the foregoing
construction, since the loading/unloading booth A, robot booth B
and processing booth C are respectively installed in the system
body 1, wherein these booths A, B and C are partitioned by the
partition walls 2, 3 each having a required minimum sectional area,
the flow of air between the interior of the system body 1 and a
clean room outside the system body 1 is restrained to a required
minimum extent so that the interior of the system body 1 can be

maintained in a very high cleanliness atmosphere.

Furthermore, since the system is formed of a sheet-type
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Win the substrate cleaning chanber 10, each wafer Wis carried out again
fromthe chanber body 80 of the substrate cleaning chanber 10 by the

transport robot 70 in the nmanner opposite to the foregoing pr2dcadNrasso
that it is subsequently carried out in a horizontal state and stored in

the carriers 56, 56, ... which are rendered , stangb n I ywan wer
two stage$rigsicaieng £ablarplgidy dganing B?e?ﬂ%e&%g Fﬁ&%’%ﬁﬁf{ g:‘iis)idoén) 60
in the carry-out section Ab. 38 2 5 JAN 2006 A concrete carry-gut s
oper at i on bynene}, opangiabes anidohhenl ike arec6SarFelY Hee SHHE dtnk € Jafe
foregoing step of (1) carrying-in of the wafers W W .... Then,_ when the

waf ers W W . .., af tgfed sRanireq tineeat tenappl bed ad @ved yawa terls| 8dCeAR-19 t he
hol di ng grooves inside the carriers 56, 56, the unloader opening 12 in the

system body .1 d $ Opgaedy 50t rhbalcidén £ rdieiitbert 1 (5Gaar pet randpuedesnabl a
thin fil mdeposition process such a spattering or CVD process and the

as
the val or SN THE Sndurto B, EleAni BBCERINEDn ET AR D ERuREoTPene e ©
oadi ng opor at | oFGERSEnc MDA 1 GYY ATCRrTER e SPeRey o e Figers,
of oot od &L, ha. Saroby: noe By (HLeARL RGBS Tt CRRTIY s 0o aRID RGBS
foregoing const ruct ion, since the |oading/unloading boo%gtéhtgogﬂteagggtgh B
for applying all cleaning treatments in one su
chamber 10, so that the wafers do not contact an atmosphere, and
hence they are not susceptible to a metallic contamination or
influence of ion and oxygen and the like, and the construction of
cach substrate cleaning chamber can be simplified and small sized.

Further, since the loading/unloading booth A and processing
booth C are respectively installed back and forth at both sides
of the system body 1, and the robot booth B is sandwitched between
these booths A, C, harmful gas or particles generated when cleaning
treatment is effected in the processing booth C are not leaked into
an operating space O outside the system body 1.

Further, since the wafers W, W .. which are stocked in the
carry-in section Aa and carry-out section Ab of the
loading/unloading booth A are aligned vertically in a horizontal
state at a given alignment pitch, a clean air flowing horizontally
in the loading/unloading booth A directs horizontally from the

carry-out section Ab to carry-in section Aa, it is possible to

effectively prevent particles and the like from being re-stuck onto
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and processing booth C are respectively installed in the system body 1,
wherein these booths A, B and C are partitioned by the partition walls 2,
3 each having a required m nimum sectional area, the flow of 2& gawetmeen
the interior of the systembody 1 and a clean room outside the system body

1 is restrained to a required. mninumextent .s a e | Ion e
syst em bo8§Ch wahepeW Fﬁfapﬁgéqlﬁgaqkfpfmﬁp§h%Eﬁghkﬁkﬁéggﬂgﬁagggﬁg$g¥h
Furthernore, since the systemis formed of a sheet-type 39 2 5 JAN 2006
t r eat nent cfleanappgl yragtoedhni ng treatnent to the wafers W W... one by
one, particles and the |ike are scarcely re-stuck to the wafers W W...,
a precise treat nehitewbs@p irexk tiheevaransgeirdr roRog| dAnPfigthepheRobiPedd!
substrate cl eaning chanber 10 can be rendered snmall and the anmount of

cl eani ng 0| YtricQmeldSo AlaSBw ! £ Rel £6bstRtovikied eth spaie of Haganserjtions
treatnment is applied to the wafers W W... one by one by cleaning

sol ution, nagely, Gne FhARPSAMRG §Pic@pPhykraonl leddieanhligrt nedbeots in
one substrate Cleaning chanber 10, so that the wafers do not contact an

e R apa ERESHAEEY, AU R BT S0 h By ersastareast o
T s Hodeanatngo0e, Eriethanse 052 SOBhlsT B, pEveLbsteny
respectively installed back and forth at botqjsjdes _pfl%gg %ys%%ﬁygggg 1,
and the rgirevebsophrBicdesantdi thhckiket fdh PG & HEHIE A E2%Kal it it
gas or particles generated when cleaning X
W after cleaning treatment from each wafer W before c¢leaning
treatment.

Although the foregoing embodiment is the preferred
embodiment of the invention, the invention is not limited to this
preferred embodiment but can be variously changed in design within
the scope of the invention.

For example, the substrate cleaning chamber 10 according to
the embodiment may have a construction that the substrate cleaning
chamber 10 can be used as one chamber sheet-type substrate cleaning
unit for applying a cleaning treatment to the wafers W, W .. one
by one in a single chamber body 80 by cleaning solution, even by
the single cleaning system while it serves as the substrate
cleaning chamber 10 which is a basic unit constituent of the
substrate cleaning system, and hence the substrate cleaning system
can be used singly.

Further, although cleaning solution used in the embodiment

is an example thereof, and hence other cleaning solution such as
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treatnment is effected in the processing booth C are not |eaked into an

operating space 0 outside the systembody 1. Further, since the wafers W W
. which are stocked in the carry-in section Aa and carry-outZ SedN 88 Ab

of the | oading/unloading booth A are aligned vertically in a horizontal

state at a given alignnment pitch, a clean air flowing hqrjzonitally., ..l he
| oadi ng / GRMo&HLhg* bds:ht Al re8PY MBrCaohtHOry™ fH28m FH§ {:ﬁ%r#?fké ar{sg)c i on
Ab to carry-in section Aa, it is possible to effectively prevent particles
and the | izkelficem hai rgspenstutk antobjeck BhgrepPO06 each wafer Wafter
cleaning treatnment from each wafer Wbefore cleaning treatnent. Likew se,

since the transpgstné@Pind® af deta inobeoviegotbcoBdiagf bontlie ofntentdan arm
robot provided wth a pair of hand sections wherein one hand section

places thergan aeh AAlSr bl 0isn i d caphogn  bEALEERSEs Aad dytrant fierdshand

section places reon eac er Wafter cleaning treatnent, it is

o each wiPBRDL B BELDOCARARG Y | Bat RERLPT AL Cadh darar 0 hor o el oani ng

e nn ot ety o TR Rt b EPLELSEL B, pasbesheme!

Ivent | on aros toahapl #90 EHATARSEp RS CEHAGDCHAFBES SLSLAS SPRGRET
and a substrate carry-out section Ab in which a plurality of
substrates are stocked and standby to be carried out after cleaning
treatment, a processing booth C provided with at least one
sheet-type substrate cleaning chamber 10 in which a cleaning
treatment can be applied to a plurality of substrates one by one
by a plurality of cleaning solutions, and a robot booth B provided
with a transport robot for transporting the substrates one by one
between the processing booth C and the loading/unloading booth A,
wherein the respective booths are partitioned by partition walls
each having a required minimum cross sectional area, it is possible
to provide a substrate cleaning system capable of applying a
cleaning treatment to wafers in a high cleanliness atmosphere with
high accuracy while preventing particles and the like from being
re-stuck to the wafers taking an advantage of the sheet-type wet
cleaning treatment for applying a cleaning treatment to the wafers
one by one in a sealed cleaning chamber without being accommodated
in a cassette, and which is simple and compact in construction,

and is excellent in cost performance.
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t he enbodi nent may have a construction that the substrate cl eaning chanber
10 can be used as one chanber sheet-type substrate cleaning unit for
applying a cleaning treatment to the wafers W W... one by dhg Jan zgg

si ngl e chanber body 80 by cl eaning solution, even by the single cleaning
systemwhile it serves as the substrate cleaning chanber 10 which is a
basic unit constEngemingr wpen @ub%vbaméczspéarﬁmg@fstﬂ@ﬁ] 398 WencESERBt
substrate cl eaning system can be used singly. Further, although cleaning
sol uti on usadidonduret@rhdelr e, a sveny elaghl elehrl boéss anednbre@ 8RhaEs

cl eaning solution such as 41 2 5 JAN 2006 HPM (HC1 + H202+ H20), SPM (H2SO4

+ H202 + HRfMrandl f8ethekeos@trietidhi lbifzaghdn 4 espansendwciaor obpeite is
thereof. As nentioned in detail above, according to the invention, since

t he substr -t&ﬁin%{%%%é@t %{??{gys%%&g%ﬁ%éﬂ? body 1 capable of being

seal ed, a loa I ng boot conprising a substrate carry-in

i Aa in which I | i f.sub .
section A in which. 3 iy all o'  2uostigh oo 1aLe Shackeddang /akaednbo

be carried in be#ﬁFg ni a-substraté carr section
Ab in which a plurality of  substrates are sgockgd %Bd st andb
8&sPAg

carried ool b/ cPEARPRYINY r 2P HeNE, 2BApE8 oBt RT& 5%5&%33§“ﬁ%yh

at | east one sheet-type substrate cleaning chanber 10 in which a cl eaning

treat nent tdleledpn the sysiem keds Winichf canbst $atbad 0A8dsyhe FesSPEFtave

plurality of cleaning solutions, and a robot booth B provided wth a

transport badas faxre tpansimidredy byhpastuhstipat ealbacedyh dreving a required
minimum sectional area, the flow of air between the system body
and the outside is restrained to a required minimum extent, so that
the interior of the system body can be maintained in a high
cleanliness atmosphere.

As a result, it is possible to effectively prevent particles
from being re-stuck onto wafers after cleaning treatment, splash
of cleaning solution and the like involved in applying a cleaning
treatment to wafers, and adverse effects upon an operator caused
by generations of dust from the wafers per se.

Since the respective booths are partitioned by partition
walls each having a required minimum sectional area, corrosion
resistance coating may be applied only to the processing booth C
which is in a corrosion atmosphere, but it is not necessary to apply
corrosion resistance coating to an entire wall surface of the
system body. As a result, it is possible to reduce a fabricating

cost of the system and each unit.

Since the system is of a sheet-type wet cleaning treatment
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bet ween the processing booth C and the | oading /unloading booth A, wherein
the respective booths are partitioned by partition walls each havi n'\? a
required m ni num cross sectional area, it is possible to provi 8 AN 2006
substrate cl eaning system capable of applying a cleaning treatnent to

wafers in a high cleanliness atnobsphere with I gh a whi Le.;. :
prevent i nEPHARREY I Fh FLERSLPPKEY ?Uﬁ‘?%‘éi%w&e‘%@t ﬁﬁéwéﬁccﬁ?e’ \?g?grlglfagki ng
an advantage of the sheet-type wet cleaning treatnent for applying a

cl eani ng anéaheehikem@thecantely reosdusk bahnwalers Ay %%g%t &agﬁ‘g%er

W t hout being acconmpdated in a cassette, and which is si n“El e and conpact
in construst kppliednctd Seexcel waber| nacaostegriiar space. 1a2thes SYRYLIGHE
Entering upon a sub-m cron application age of recent sem conductor devices,

a very hi&fe&h%ﬁ@'&t{kﬁéﬁef QQUF &0k Y shS1 1S4 d acemas] iquantdnyt o fictliesn iofg
such a sem conduCtor device is mcro-fabricated and highly integrated.

Accor di ngagg%%it_lﬁnicr.ﬂéﬁggbg%g?ai Qﬁ?# he | oadi ng/ unl oadi ng booth A

processin boo B are respectively installed in the

system body which can be seal ed, .and.the,r L Vs afdgddpned
by partition wali%re3eh ﬁ&\?icﬁga§¥§%W%Er8%9ﬁ§%rﬁ%s%@??%%glﬁgggg, the flow

of air between the system body and the outside is.,restr it?fo d0 & i red
mi ni num eWt efit - obet bat onenbyi At BLRBRLOFY L RE SYSRBIPOT Cah” be’ nal nt & ned
in a high cleanliness atnosphere. As a result, it is possible to.

ef f ect i vebyepichasritepatypel §or applying all cleaning treatments in one

substrate cleaning chamber 10, the wafers are not carried in or
out in the cleaning treatment step so that the wafers do not contact
an atmosphere, and hence they are not susceptible to a metallic
contamination or influence of ion and oxygen and the like, and the
construction of each substrate cleaning chamber can be simplified
and small sized.

Further, since the loading/unloading booth A and processing
booth C are respectively installed back and forth at both sides
of the system body 1, and the robot booth B is sandwitched between
these booths, harmful gas or particles generated when cleaning
treatment is effected in the processing booth C are not leaked into
an operating space O outside the system body 1, thereby further
effectively preventing adverse effects upon an operator.

Further, since the wafers W, W .. which are stocked in the
carry-in section Aa and carry-out section Ab of the
loading/unloading booth A are aligned vertically in a horizontal

state at a given alignment pitch, clean air flowing horizontally
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frombeing re-stuck onto wafers after cleaning treatnent, splash of
cleaning solution and the |like involved in applying a cleanin treat nent
to wafers, and adverse effects upon an operator caused by ge ABNOHES of
dust fromthe wafers per se. Since the respective booths are partitioned by
partition walls each having a required mni numsectional are j,oNn
resi st ancéndde Rngdn':ag/Eélaﬂéﬁpﬁ@%ﬂWAt%llf%SpFGB@S@%aaﬁﬁgfﬁuE%gﬁqcﬁ]n i's
in a corrosion atnosphere, but it is not necessary to apply. corrosion

resi st ancabcoat éagryeiansent ioe Al lits dsf poesablehko %QE‘%%%‘E)‘%)HS/P‘:@’ ept
result, it is possible to reduce a fabricating cost of the system and each
unit. Singgrthe1s¥sifMilfe ofike SheRtbdMRE reestuckaonty eadnwader GRLXE JAN
LO06 for applying a cleaning treatnent to wafers one by one, particles

and the | ic&'éaﬁ&ﬁgsE?‘Eﬁ%h)énqzef§5ﬁlc5aéﬂ e vafiepsfardr eTeseing catemment s
applied to every“wafer, a cleaning space in the substrate cleaning chanber

is rendered small.and.a snmall guantit f j oLt LA SboENiesEl
smal | . Further, ];s?']ﬁ%‘%l%e(:l%hrh'%é eré%‘r?%rﬁoqétgqa&’% gg to the wafers W W

... one by one by a plurality of c|eanin | ut i, phrber
Lype Tor Bobt §ORRCA BT h Bk IART FORD RV e rd oy, pRR Ty 4 haplbect

chanber 10, the wafers are not carried in or out in tklg clﬁanigog [ LEg) gent
step so t wherehe wier badd meCtdemn aptaced IHREEIRerChinti2h&hcd they are
not susceptible to a netallic contam nation or influence of ion and oxygen
and the |icieandnd tbeatment and the other hand section places thereon eac

wafer W after cleaning treatment, it is possible to effectively
prevent particles and the like from being re-stuck to each wafer

W after cleaning treatment from each wafer W before cleaning

treatment.

45



construction of each substrate cleaning chanber can be sinplified and
smal | sized. Further, since the |oading /unloading booth A and processing
booth C are respectively installed back and forth at both sides of the
system body 1, and the robot booth B is sandw tched between tRBdsdAboitbhs,
harnful gas or particles generated when cleaning treatnent is effected in
the processing booth C are not | eaked into an operating space 0 outside
the system body 1, thereby further effectively preventing adverse effects
upon an operator. Further, since the wafers W W... which are stocked in
the carry-in section Aa and carry-out section Ab of the | oading

[ unl oadi ngwheot HsAcdreeinedd gieed vertically in a horizontal state at a given
alignnment pitch, clean air flowi ng horizontally 44 2 5 JAN 2006 in the

| oadi ng /unl oadi ng booth A directs fromthe carry-out section Ab to
carry-in section Aa, it is possible to effectively prevent particles and
the |ike fiom bdi Agreérsttfeic s ihchy HafBr CHPRFEELRIE] eani ng treat nent
fromeach wafer Whefore cleaning treatnent, Likew se, since the transport
robot 70 of the?r 8StteFoRIPY B i LRI hed® bf P& P ﬁeaiﬁwdr'obot provi ded with

a pair of hand sections erei n, one hand section,.pl.aces ther ach wafer
W before cl eanF‘ndjolardéé’tgréﬂll%fg“?%eb%?Wérghﬁﬁﬁ%égﬁngnaplséicesgqt t%r eon each

waf er Wafter cleaning treatpent, i{.is possi t.q ef ' Yee Preyvent
particles &fd*he i %k?%%%1 3i hY V%}ggugkiﬁﬁnégﬁﬁg%éﬁiﬁﬁ& g%%t%ﬁ cl eani ng

treatment %%%@ﬁ%%”k&§”§¥a¥%g$f9£eb8'QQQEQ%d in before cleaning
treatment is applied to them and a substrate carry-out
section Ab in which a plurality of substrates are stocked
and standby to be carried out after cleaning treatment was
applied to them;

a processing booth C provided with at least one sheet-
type substrate cleaning chamber 10 in which a cleaning
treatment can be applied to a plurality of substrates by a
plurality of cleaning solutions; and

a robot booth B provided with a transport robot for
transporting the substrates one by one between the
processing booth C and the loading/unloading booth A;
the respective booths are partitioned by partition wallis;
wherein a sheet-type substrate cleaning chamber 10 in the
processing booth C is provided with a plurality of circular
processing baths (85 to 88) which are aligned vertically,

and comprises a chamber body 80 which moves vertically, and
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treatment. 45 2 5 JAN 2006 What is clainmed is: 1. A substrate cleaning
system conprising; a systembody 1 capable of being sealed; a

| oadi ng/ unl oadi ng booth A conprising a substrate carry-in secs %05}\%&“
which a plurality of substrates are stocked and standby to be 8 in
before cleaning treatnment is applied to them and a substrate carry-out
section Ab in which a plurality of substrates are stocked and standby to
be carried out after cleaning treatnment was applied to them a processing
boot h C pravisded tWalth atodL85dg onei sheet wnhype isulstsipatsedcl eani ng chanber
10 in which a cleaning treatnent can be applied to a plurality of

subst r at es coycentpliwadllit wiofh ctleanthngmsekubbags 8 0anrd & heolyetin t¥ootdnd
provided with a transport robot for transporting the substrates one by one
bet ween t heotprtesessimigdooth Ciamdrs he hoadizngtadllyadithg hcotHroxt e
respective booths are partitioned by partition walls; wherein a sheet-type
substrate éltedmirdgootiaiber, 1nd nwhaeeipr bhessiuhg tBadtEs CURPFRA dY with a

plurality of circular processing baths %85 to 88) which are aligned
vertical | y theafdbedmsties o e thadberiboly 80dwileh Givirest AR $3-24nd 46

baths (B5 to 88) are positioned when the chamber body 80

moves up and down vertically.

2. The substrate cleaning system according to claim 1,
wherein the loading/unloading booth A and the robot booth
B are respectively installed in the system body 1; the
robot booth B are sandwiched between the loading/unloading
booth A and the processing booth C; and the
loading/unloading boocth A has closing openings 11, 12 which
are openable to an operating space provided outside the

system body 1.

3. The substrate cleaning system according to claim 1 or 2,
wherein the substrates to be stocked in the carry-in
section Aa and carry-out section Ab of the
loading/unloading booth A are aligned horizontally with a
given alignment pitch in a vertical direction, and clean
air flowing inside the loading/unloading booth A directs

from the carry-in section Aa to carry-out section Ab.
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2 5 JAN 2006 a substrate rotating unit 81 which is disposed concentrically
with the chanber body 80 at the center and rotates a piece of substrate
horizontally while supporting it horizontally, and wherein th?SSMQFHﬁﬁteS
supported by the substrate rotating unit 81 and the circul ar proces§ g
baths (85 to 88) are positioned when the chanber body 80 noves up and down
vertically. 2. The substrate cleaning systemaccording to claim1l, wherein
t he | oadi ng/ unl oadi ng booth A and the robot booth B are respectively
installed ip ¢#he sMsbemnbedyibantihe Jy0h0in ooddr B eg et sandw chedlbehneen

t he | oadi ng/ unl oadi ng booth A and the processing booth C, and the

| oadi ng/ untoadi Bg baRetrbiA has @laasiywgiropendtigsn 1Hs 4d2dwhhehcaarg-opénabl e
to an operating space provided outside the systembody 1. 3. The substrate
cl eani ng systempacabr deng tebsltaianel rorlding wheseions heOstbst Patdsngo be
stocked in the carry-in section Aa and carry-out section Ab of the.

| oadi ng/ unkeadiagsboot hbAckr @ allivgreed tioré Lot tya e ehage §toskesdl tdnnent
pitch in a vertical direction, and clean air flow ng inside the

| oadi ng/ unkoheEhgobseth shadier adttd & rdhyethed bhypHerh BAECPORTAR to
carry-out section Ab. 47 2 5 JAN 2006 4. The substrate cLeaninqts%ﬁten1
accordi ng ygrahyaéfdépgpﬁéon, and an elevation positioning un

for positioning the substrates to be carried in or out from

the carriers 56.

5. The substrate cleaning system according to claim 4,
wherein each substrate holding section 60 has at least two
holding tables 60a, 60a which hold each carrier 56 and are

disposed vertically with a given interval.

6. The substrate cleaning system according to any of claims
1 to 5, wherein the transport robots 70 in the robot booth
B are formed of a twin arm robot each provided with a pair
of hand sections 70a, 70b movable vertically and
horizontally, and wherein one of hand sections transports
the substrate before they are subjected to a cleaning
treatment while the other hand section transports the
substrate after they are subjected to the cleaning

treatment.
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1 to 3, wherein the carry-in section As and the carry-out section Ab have
substrate hol ding sections 60 for holding carriers in which a plurality of
substrates are stocked in a horizontal state with a given al ignmaRtp tch
in a vertical direction, and an el evation positioning unit 61 for
positioning the substrates to be carried in or out from the carriers 56.

5. The substrate cl eaning systemaccording to claim4, wherein each
substrate hol ding section 60 has at |east two holding tables 60a, 60a

whi ch hol d7eaChecanbisera®e ardaarieng dsgposedavevtitapl powcthia ¢i.ven
interval. 6. The substrate cleaning systemaccording to any of clains 1 to
5, wher ei nwhheetinarsgdr s ubsctest Théhdthe sebbiohobPhrrBvadedf grimédcof a
twin armrobot each provided with a pair of hand sections 70a, _70b novabl e
verti cal | ytaRdeR8r PZoses panghd sfet @f no dnehef tKAREPe&Et iFORS U r'dhdicr t s
the substrate before they are subjected to a cleaning treatnent while the
ot her hand?s&€ffoh2fPdRdpdiRe tHPPretbetr 508 LFeBPPPREY "Sr °SUbj ected to
the cleanin treatment. 48 2 5 JAN 2006 7. The suBs rate cl eani ng system
accor di ng tBPEPEtATE, t NG HEhE 8GBsPFafaChofl ﬁérgéfﬁron 60 provi ded
at the tip end of each hand section of the transport robot 70 has a soft

| andi ng type supporter for transporting and

8. The substrate cleaning system according to any of claims
1 to 7, wherein the robot booth B has a substrate reversing
unit 71 which turns each substrate upside down on its front

and back face.

9. The substrate cleaning system according to any of claims
1 to 8, wherein corrosion resistance coating treatment and
with vinyl chloride resin are applied to the inner wall
surface of the processing booth C and oxidation resistance
painting treatment is applied to the other wall side of the

processing booth C.

10. The substrate cleaning system according to claim 2,
wherein the chamber body 80 is a sealed container provided

with an openable substrate carry-in gate 90.

11. The substrate cleaning system according to claim 10,
wherein the chamber body 80 comprises a chemical supply
section 91 for supplying c¢leaning solution onto a substrate

surface supported by the substrate rotating unit 81, an
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supporting the |l ower surface of each substrates. 8. The substrate cl eaning
system according to any of clains 1 to 7, wherein the robot booth B has a
substrate reversing unit 71 which turns each substrate upside gq¥gA@& its
front and back face. 9. The substrate cl eaning system accordin gmof
claims 1 to 8, wherein corrosion resistance coating treatnent and wth
vinyl chloride resin are applied to the inner wall surface of the
processi ng booth C and oxi dation resistance painting treatnment is applied
to the ot henhewdl lgasi daipgdfld heecPi®cessi Agrbeaphl€ing0inkhe arstscates

cl eani ng system according to claim9, wherein the chanber body 80 is a
seal ed contai @ers chraaedechd vt dhangepehabhéngubstinatiencarmp: ian dyatier 90. 11.
The substrate cleaning systemaccording to claim 10, wherein the chanber
body 80 comspritses @whoradlisuppt) psecerehnglbish SepFsyitty l¥dhi ng
solution onto a substrate surface supported by the substrate rotating unit
81, an 49 ZIBaBANGGO6 Utier? ¢asiBeppl §agedPi 67 CH2 PROCSSHIAY iR nert gas
so as to discharge and exchange cl eaning solution, and a drain section
provi ded in each processing bath so as to drain cleaning solution or inert
gas in each processing bath. 50
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