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The presént invention relates to a vacuum processing
apparatus, and particularly relatés to a vacuum proéessing
apparatus suitable for performing treatment such as etching,
chemical vapor deposit (CVD), spattering, ashing, rinsing or
the like to a sample of semiconductor subsf?ate such as Si
substrate and to a semiconductor manufacturing line for
manﬁfacturing using +the vacuum

semiconductor devices

processing apparatus.

Description of the Related Art

In roughly speaking, a vacuum processing apparatus is
composed of a cassette block and a vacuum processing block.
The cassette block has a front facing the bay path of the
semiconductor'manufacturing line and extending toward the
16ngitudina1 direction of the semiconductor manufacturing line,
an alignment unit for aligning the orientation of a cassette
for a sample or the orientation of a sample, and a robot
operating under the atmospheric pressure environment. The

vacuum block has a load lock chamber in the loading side, a



The cassette bl ock has a front faC|ng the bay path of t he sentconductor
manuf act:uri-ng |ine and extendlng toward the Iongltudlnal direction of the
sem congugt or manuf acturing li-ne, an alignment unit for aligning the _
orleﬁtatron of a cassette 25 for a sanplezor the orientation of a sanpl e,
and & robot operating under the atnospheric pressure environnent. The
vacuum bl ock headalbokdchamber hntidte unlbhdihgadide, sadprocessiny lcirhberck
chanber in the unloading side, a processing chanber, a post treating
‘chanber, a vaauposputipeatiing thhmbegpeaavasgunngampaandcauroboti bpetating n
t he vacuum processi ng apparatus, a sanple extracted 5 fromthe cassette
inthe cassetﬁgdbkoakva&uhma@@hq&b@ﬁehg the | oad | ock chamber of the vacuum

processi ng bIock by the

In the vacuum proceSSLng apparatus, a sample extracted

'5 from the cassette in the cassette block is transferred to the
load lock chamber of the_vacuwm precessing block'by the
atmospheric transfer robot. The sample is further transferred
to the processing chamber from the load iéék chamber by the
atmoepheric transfer robot and set on an electrode structure

10 body to be performed processing such as plasma treatment. Then
the sample is transferred to the post treating chamber to be
processed, if necessary. The sample having been processed is
transferred to the'eassette in the cassette block by the
vacuum transfer robot and the atmospheric tranefer robot.

15 Vacuum proceseing apparatuses performing plasma etching
to a sample are disclosed, for example, in Japanese Patent
Publication No.61-8153, Japanese Patent Application Laid-Open
No.63-133532, Japanese.Patent Publication No.6-30369, Japanese
Patent Application Laid-Open No.6-314729, Japanese Patent

20 Application Laid-Open No.6-314730, and USP 5,314, 509.

In the above conventional vacuum processing apparatus,
the proéessing chambers and the load 1lock chambers are
concentrically arranged or arranged in rectangular shape. For
example, in the apparatus disclosed in USP 5,314,509, a vacuum

25 transfer robot is arranged near the center of the vacuum

processing block and three processing chambers are



at mospheric transfer robot The sanple is further transferred to the
processi ng chanber from the |oad 1ock chanber by the atnospheric. transfer.
robot and<set on an.el ectrode structure 10 - body to be perforned-
procéssi ng such as_plasna treatment. Then tshe sanple is-transferred to the
post treating chanber to be processed, if necessary. The sanpl e havi ng been

processed is ééﬁﬁéﬁﬁii@ﬁllfhéﬁﬁaﬁééaehkﬁuha the GRRAfin Sciimffed)rdbst,

vacuum transfer robot and e atnospheric transfer robot. 15 : Vacuum

processi ng appeHdiRes difmibeirTiing thka3BRAChENs Iet Snd SATBAE PoEk dblampsLd,
for exanple, in Japanese Patent Publication No.61-8153,. Japanese Patent

Appl i cation Lgj defRefnNBaf3s133532e pHoAnRRR REte X Utld GRld @i t@:&é@é@f?
Japanese Pat ent Appli1cation Laid-Open No.6-314729, Japanese Patent .20

Appl i cation LagtsiOngaiy Nopd Mé“&e b dioP %\e%esé %%%f'%%&% &b0Mere is

conventional vacuum processi ng appar atus, process ers and the

| oad | OCks Chaémﬁicéb%ﬁ &Qﬁcﬁﬁ‘é{' Eél;hiré&r ARG N2 IPNPELa | B RHANGPE

shape.
apparatus is large since the rotating angles of the transfer

arms of the atmospheric transfer robot and the vacuum transfer
robot are large.
on the other hand, the processing chamber in the vacuum
10 processing block and the vacuum pump and other various kind
of piping components of.the vacuum processing apparatus
require maintenance such as scheduled and unscheduled
inspection or repairing. Therefore, in general, there are
provided doors around the vacuum processing block so that
15 inspection and repairing of the load lock chambef, the un-load
lock chamber, the processing chamber , the vacuum transfer
robot and the various kind of piping components can be
performed by opening the doors.
In the conventional vacuum processing apparaﬁus, there
20 is a problem in that the installation area is large even
though the sample to be handled has a diameter d smaller than
8 inches (nearly 200 mm) and the outer size of the cassette
C, is nearly 250 mm. Further, for a case of handling a large
diameter sample having a diameter d above 12 inches (nearly
25 300 mm), the size of the cassette C, becomes nearly 350 mm.

Accordingly, the width of the cassette block containing a



exanpl e, in the apparatus disclosed in USP 5,314,509, a vacuum 25

transfer robot is arranged near the center of the vacuun1proceSS|ng bl ock -
and three processing chanbers are = 3 concentrically arranged around
the vacuumtransfer robot, a Ioad l'ock chanper in the | oading side and a

| oad fock-chamber in the unload side are provided between the vacuum

transfer rObOblﬁEQl.’dﬂf SRS d P Hecohst ﬂﬁf?eapﬁﬂréltwlﬁﬁﬁl JeR kr%et"_ium a .
problen1|n that requited installation area of fhe whole apparatus is large

since the rot ﬁ"rb&@s@'lﬁ?esbﬁcﬁ hgst r&é\?éﬁ{u?édmbaée&h%rﬁtﬂﬁép%%ﬁ td@“%ﬁér
robot and the vacuum transfer robot are large. On the other hand, the

processi ng ChéH?Eé dbf@cllfacéﬂé“w’tﬁle %Eﬁﬁﬁsbi?gc@éé’f&; %éﬂau@%ﬁww

and ot her various
- a large lnstallatlon area. ‘Considering a cassette block

_5 | containing four cassettes as an example, the width of the
'_cassette block cannot help increasing at least by ‘nearly 40
cm when the diameter d of a sample increases from 8 inches to
12 inches.
on the other hand; in a _general semicenductor
10 manufacturing line, in order to perfofm a large amount of
samples and various kinds of processes, a plurality of vacuum
processing apparatuses performihg the-same processing are
gathered in a bay, and transmission between bays is performed
automatically or manually. Since such a semiconductor
15 manufacturing line requires a higb cleanness, the whole
semiconductor manufacturing line is installed in a large clean
room. Increase in size of a vacuum processing apparatus due
to increase in diameter of a sample to be processed results
~in increase in the installation area of the clean room, which
20 further increases the construction cost of the clean room
having a high construction cost in its nature. If wvacuum
processing apparatuses requiring a lager occupying
installation area are installed in a clean room having the same
area, it cannot help reducing total number of the vacuum
25 processing apparatuses or decreasing in the spacing between

the vacuum processing apparatuses. The reducing total number



of pi pi ng. conponents of - the vacuum processi ng appar at us reqU|re
mai nt enance such as schedul ed and unschedul ed i nspection or repairing. .
Therefore; in general, there are: prOV|ded doors around the vacuum
procéssi ng bl ock so that 15 I nspection a@p repalrlng of the | oad | ock
chanbér, the un- | oad | ock" chanber t he processing chanber , the vacuum

t fer b b
ransfer robog S‘Fﬁf e COnvemgOfaﬁgfaEhEHségmﬂﬂn’éﬂésciéQn EoBﬁrﬁQ{rﬂﬁg

bh openi ng the door vacuum processi ng appara us
t 20 t

thgrgarrpl eto geepéftandtqé?c#ﬂas a ts%%ettgr% gk #?g‘r”a'?ﬁg?tfgt#%cr: %ﬁ@%@?@&%oo
mm) and the q %éﬁ%ﬁ%gﬁifﬁqtfyi %§a§%%8rgggé§]tﬁ ﬁgﬁﬁféﬁéﬁg} coggrbgeﬁhe

for a case of aV|ng a ove 12

i nches. (near| of .t e d onq§ ly
350 mm Acco-r%le&ng?y, ggggg\n)gtehvl%te thgs c%%sgﬁ{e gigﬁ E St ‘i%‘.ér%lg’% e
5 other hand, the decreasing in the spacing between the vacuum
pfocessing apparatuses decreases maintainability of the vacuum

processing apparatus due to lack of maintenance spéce for

inspection and repairing.

10 Summary of the Invention
An object of the preseht invention is to provide a vacuum
processing apparatus capable of coping with larger diameter
samples whilst keeping manufacturing cost to a minimum.
Another object of the present invention is to provide a
15 vacuum processing apparatus capable of coping with larger
diameter samples at .the same time having Dbetter
maintainability.
A further object of the present invention is to provide
a semiconductor manufacturing line capable of coping with
20 larger diameter samples whilst keeping manufacturing cost to
a minimum by keeping the necessary number of vacuum processing
apparatuses, through more economical use of space and at the
same time not decreasing the maintainability.
In order to attain the above objects, the present
25 invention provide a wvacuum processing apparatus composed of
a cassette block and a vacuum processing block, and the

cassette block has a cassette table for mounting a cassette



4 pIurallty of cassettes becones Iarge If a width of the vacuun1proce55|ng
bl ock is- determ ned based on the width of the cassette block, the whol e
vacuun1proce55|ng appar at us reqU|res a large installation area

Consi‘dering a cassette block 5 contalmrukfour cassettes -as-an exanple
the width of the cassette block cannot help-increasing at |east by nearly .
40 cm when theoa'ter.{%tﬁfg ch Odarfip P&['PhRA| RAEE IR PRSLAIWIRP BLodK hashss-

On the other hand, a general sem conductor 10 menuf act uri ng

line, in OrdeBrBEeQ.ﬁ’iﬁé”éBﬁnbé’f BNy heS3aRbee and ¥ayheuinKE PeRs by

processes, lurality” of vacuum processing apparatuses performng the sane
processing ar h fgﬁg did i Ofn beh¥EER-RAYSpES _
per formed aut@ng?%cﬁoﬁg ﬂ(ﬁar?s manua JT@] Sl?nce s C semﬁcongﬁctorp cessing

apparatus, both of the plan views of- said cassette block and
.5.- said vacuum processing block are nearly rectangular and the
relation W,~W,>C, is satisfied, where W, is the Width of said
cassette block, W, is the width of said vacuum processing
block, and C, is the width of one cassette.
Another characteristic of the present invention is that
10 . the width of the cassette block is designed larger than the
width of the vacuum processing block, and the plan view of the
vacuum processing apparatus is formed in an L-shape or a T-
shape. |
A further characteristic of the present invention is that
15 a semiconductor manufactﬁring line comprising a plurality of
bay areas having a plurality of vacuum processing apparatuses
composed of a cassette block and a vacuum processing block are
arranged in order of manufacturing process, and the cassette
block has a cassette table for mounting a cassette containing
20 a sample, and the vacuum processing block has a process
chamber for performing vacuum processing to the sample and a
vacuum transfer means for transferring the sample. In the
semiconductor manufacturing line, at least one of the vacuum
processing apparatuses is deigned so that the cassette block
25 is capable of containing a sample having a diameter not less

than 300 mm, and the relation W -W,>C, is satisfied, where W,



15 manufacturing li.ne requires a high cleanness, the whole seni conductor
“manufacturing l'ineis installed in a large cl ean room I ncrease in size of
a vacuum processing apparatus due to increase in dianeter of a sanple to be-
processed results in increase i-n the |nstaL;at|on area of the clean room -
which’20-  further increases the construction cost- of the clean room having

a high const rygt 88 GAYeH bt ' endabibBertt YAGHKY W.0GESXHY 1Y vidER3GR! LAeS

reqU| r| ng a ger OCCUpyI ng | nst a at I ONn ar ea are I NS In.a
cl ean room hay é@é&’sﬁ{ %1ddk,C AR NekPrhedysiRg g@t ahenuggs%teé
t he vacuun125 pro ssi'ng a arat uses or decreasing iIn € spacing betwee

the vacuum process};”&fffafﬁéﬁéf %ﬁf?&gf'ié{?ﬂct8£a£h8”£1?8§ent 200bnt26n

vacuum processi ng ‘apparat uses i room h
is that a method of constructlng a semiconductor manufacturlng

5 line which comprises a plurallty of vacuum_ processing

apparétuses composed of a cassette block capable of containing

a sample having a diameter not less than 300.mm, and a vacuum

pfocessing block for performing vacuum procéssing to said

sample. In the method of constructing a semiconductor

10 manufacturing 1line at.least one:of the wvacuum processing

apparatuses is designed so that the width of the cassette

biock is larger.than the width of the vacuum processing block

and the plane view of the wvacuum processing apparatus is

formed in an L—éhape or a T-shape, and a maintenance space is

15 provided between the L-shaped or the T-shaped vacuuﬁ

| processing apparatuses and the adjacent wvacuum processing
apparatus.

According to the present invention, the plan shapes of

the cassette block and the vacuum processing block are

20 rectangular, and the cassette block and the vacuum processing

block are designed so that the relation W>W, is satisfied

where W, is the width of the cassette block and W, is the

width of the vacuum processing block. Thereby, the plan view

of the whole of the vacuum processing apparatus becomes L-

25 shaped or T-shaped. In a case of arranging many such wvacuum

processing apparatuses, a sufficient space can be provided



the same area decreases the productivity of the seniconductor manufacturing - -

line and increases the manufacturing cost of the seniconductor devices as
an inevitabl e consequence. On the 5 other hand, the decreasing in the . = .
spaci ng between the vacuun1processfng-appaqgtuses'decreases mai nt ai nabi ity

of the vacuum processing apparatus due to lack of nmaintenance space for"

| nspection angefGRRK ihd viuunS$EBdedind NE18KE L4 98c A O0Bb CEAch gkggg

present invention IS to provi vacuum pf ocessi ng apparatus capa

coping Wi ¢ BLEAT < KL 5 nsRRLES diiedn ERL! VAR AL OBlokRs? |
ovide a 15

m ni mum Anot her object of "the présent I1nventionis to

vacuuim proceoga3gaRPLA s palle S pal W S en 5,

sanples = at sane avi ng ainabi
bl et ol 1 Ne1P5Cgeind HeNtd 8. ¢ S} aPhRYnh2adnde SHAMN Y0 P B6h bb"
5 provided between the vacuum processing apparétuses-adjacent'_"
to each other. | | |

‘Therefore, in spite:of a iarger diaﬁeter sample, the
number of vacuum processing apparatuses installed in a clean
room having the same area as a conventional clean room, does

10 not need to be reduced. Accordingly | productivity of the
semiconductor manufacturing line does not decrease. Thus, it.
is possible to providé a vacuum processing apparatus which can
cope with a larger diameter sample and, at the same time, can
suppress increase in the manufacturing cost, and has better

15 maintainability.

Further, by employing the vacuum processing apparatus
according to the present invention in a semiconductor
manufacturing line, it is possible to provide the semiconductor
manufacturing line which can cope with a larger diameter

20 sample whilst keeping manufacturing cost to a minimum by
keeping the necessary number of vacum processing apparatuses,

through more economical use of space and at the same time not

decreaseing the maintainability.

25 Brief Description of the Drawings
F1G.1l is a outer perspective view showing an embodiment

of a vacuum processing apparatus in accordance with the present



20 - Iarger dlaneter sanples whi | st keeplng nanufacturlng cost to a n1n|nun1"
by keepi ng the necessary nunber of wvacuum. processi ng apparatuses, through
more econom cal use of space and at the sane tinme not decreasing the-

mei Nt ai nabiljity. I'n order .to attain the abgve objects, the present 25

i nveriti on provi de a vacuun1proce55|ng appar at us conposed of a cassette

bl ock and a ﬁfgﬁ Bhoce55|ng bl ock, and the cassette block has a cassette
tabl e for gha Cassette: 6 containing a sanple, and the vacuum

processi ng bl ock Pa8 2 PLoge %%{%]a&h%gs-ts eE2ibRg) WEwSé‘HBJ:ﬁ@%@ﬁé%Wm |

transfer neans fo € sa e vacuum pr ocessli ng

apparatus, both of th an V|e sette bl ock and 5 sai d
vacuunlprocePQFﬁé°Bl8%k%§FeaR? a}uﬁéc a%qﬁ?%' ~and the :

FIG.3 1is a view show1ng the plan constructlon of the.
5 vacuum processing apparatus being taken on the plane of the
line M-Mof FIG.2.
FIG.4 is a cross-sectional view showing'the apparatus
being taken on the plane of the line IV-IV of FIG.2.
FIG.5 is a plan view showing an embodiment of a bay’area
10 of a semiconductor manufacturing 1line having a vacuum
processing apparatus in accordance with the present invention.
FIG.6 is a view'showing a part of a sample flow in an
embodiment of a semiconductor manufacturing line in accordance
with the presen£ invention. |
15 FIG.7 is a view showing the relationship between the size
of a vacuum processing block and the size of a cassette block.
FIG.8 is a vieﬁ explaining maintenance of a vacuum block
of a vacuum processing apparatus in accordance with the present
invention.
20 FIG.9 is a plan view showing the construction of an
example of a conventional vacuum processing apparatus.
FIG.10 is a view showing an example of the relative
relationship of various kinds 6f elements inside a wacuum
processing apparatus in accordanée &ith the present invenpion.
25 FIG.11l is a view showing a plan construction of another

embodiment of a vacuum processing apparatus in accordance with



refation Werr]-Werr][err]C[err] is satisfied, where Werr] is the width
of said cassette block, Werr] is the wdth of said vacuum processing. .
bl ock, -and C[err] is the width of one cassette. Another characteristic of
the present i nvention is that 10 the wi dgp of the cassette block is :
desi ghed larger than the width of the vacuum processing bl ock, and the plan

view of - t he V@HQUﬁkQé@ﬁgSihﬁgnﬁﬁgﬂ[atUS;iS formed in an L-shape or a T-
shape. A further characteristic of the present invention is that 15 a

sem conduct or mANUFAGE Y310 4 b@%s%@&@ﬂréiﬁge@ sHowidly tde Ofadiftth PreResBRULNT -
a plurality of vacuum processing apparatuses conposéd of a cassétte bloc

and a vacuun1Q%ggfééﬁggofrgfg_gig arranged in order of manufacturing _
process, and t cassette ock has a cassette table for nounting a '

casset e oontaln nrd0ly f SEWLGy <ROGLARCH ‘BELNTLhERASLD nbbeCknbefep

process chanber for pertormng vacuum protessing to t e and a vacuum

transfer ﬁEanémﬂéﬁiﬂéﬁ¥“3f¥H’5%%uhﬁ?p§382§§in§naﬁﬁﬁ%atus in accordance with
the present invention. | |
FIG.14 is a view Showing a plan construction of another
embodiment of a vacuum processing apparatus iﬂ accordance with
thé present invention.

10 FIG.15 is a view showing a plan construction of another
embodiment of a vacuum processing apparatus ih accordance with
the present invention.

FIG.16 is a plan view showing anther embodiment of a bay
area in accordance with the present invention;

15 FIG.17 is a plan view showing anther embodiment of a bay
area in accordance with the present invention.
| FIG.18 is a plan view showing the construction of an
embodiment of a semiconductor manufacturing line in accordance
with ﬁhe present invention.

20 FIG.19 is a plan view showing the construction of an
embodiment of a semiconductor manufacturing line in accordance
with the present invention.

FIG.20 is a plan view showing the construction of an
embodiment of.é semiconductor manufacturing.line in accordance

25 with the present invention.

FIG.21 is a view showing the plan structure of another



sem conductor manufacturing line, at |east one of the vacuum processing
appar atuses i s dei gned so that the cassette block 25 " is capabl € of . -
contai ning a sanple having a diameter not less than 300'mm .and the = .
‘relation Werr]-Werr][err]Cerr] is satisfijijed, where Werr] 7.is the

wi dt h of the cassette block, W2 is the wi dth of the vacuum processing

bl ock, and ([ efbbdifiehBconi altPactium protrsssdinge appaghths Lnradesdrdance with -
characteristic of the present invention is that a nethod of constructing a-

sem conduct or thenpireglent HGiventildnle which conprises 'a plurality of
vacuum processi ng apparatuses conposed of a cassette bl ock capabl e of
containing a sanpl grgaYINGs i i@l eshowingethet P2AN38C riuzed of WAOHHSEr
processing block for perform ng vacuum processing to said sanple. In the
net hod of conghbdalindat dofeaN Failise focessing apparatus in accordance with

5 the present invention.

Detailed:Description of the Preferred Embodiments
An embodiment of a vacuum processing apparatus 'in
accordénce_with the preseht invention will be described in
10 detail below, referring to FIG.1l to FIG.4. As shown ih FIG.1,
- each of vacuum processing apparatuses 100 is composed of a
rectangular'block.shaped cassette block 1 and a rectangular
block shaped vacuum processing block 2. Each of the plan
shapes of the cassette block 1 and the vacuum processing block
15 2 is recténgular, and the whole plan shape formed by the both
is L-shaped. The cassette block 1 faces a bay path of a
" semiconductor manufacturing line and extends ih the lateral
direction of the bay path, and in the front side of the
cassette block there are a cassette table 16 for receiving and
20 sending a cassette 12 containing a sample from and to the bay
path and'an operation panel 14. The vacuum processing block
2 installed in the back side of the cassetﬁe block 1 extends
in the direction perpendicular to the cassette block 1 and
contaihs various kinds of devices for performing vacuum

25 processing and é transfer device.

As shown in FIG.2 to FIG.4, in the cassette block 1 there

are provided an atmospheric robot 9 for transferring the sample



10 manuf act uri ng l'ine at | east one of the vacuum processi ng apparatuses
i s designed so that -the width of the cassette block is larger than the
mndth of the vacuun1proceSS|ng bl'ock and the. plane vi ew of the vacuum
_proceSS|ng apparatus is fornmed in an L- shapg or -a T-shape, and a

mai nt énance . space is 15 provi ded  between -the L-shaped or the

T-shaped vacahd) ¢assestses d 2 Ho aidlmgandet hemp.de acehé yample qsa@@esﬁeﬁg
apparatus. According to the present invention, the plan shapes of the

cassette blockzaaget fp&omwnsmpzesaa%el&lt@ek 1@z 2(2B, r eotanad a , dandy
t he cassette bl ock and the vacuum processing bl ock are designed so that the

rel ation W erghmpler chskettat 12D .cAniatientlat ford lai*uﬁét ofot hensasample

bl ock and W2 is the width of the vacuum processi ng bl ock. Thereby, the plan -
view of the whaye ¥ pFEvIAEEUNENTOCERS| BasaRRRES! U2 Pegeiredessdiry. Streed

or T-shaped. In a case of arrangi ng many such vacuum processi ng
appar at usss, éaé%@ﬁﬁé”fﬁ“ﬁdﬂ%&%ﬁscéﬁl9epﬁbeﬁégeébmples or product and dummy
samples. Samples for checking foreign substance and/or for
cleaning are contained in the uppermost stage and/or the:
lowermost stage of the cassette;
In the vacuum processing block 2, there are provided a
10 load side load loék chamber 4, an unload side load'lock
chamber 5, a processing chamber 6, a post treating chamber 7,
a vacuum pump 8 and a vacuum transfer robot 10. The reference
character 13 is a discharging means for etching, and the
reference character 14 is a discharging means for post
15 treating (ashing).
The étmospheric transfer robot 9 is movably installed on
a rail 92 placed parallel to the cassette table 16 inside the
cassette block 1 to transfer a Sample 3 the cassette 12 and
the load lock chamber 4 in the load side and the load lock
20 chamber 5 in the unload side. The vacuum transfer robot 10
transfers the sample 3 from the load lock 5 in the load side
to the.processing chamber 6 and also transfers the sample 3
among the processing chamber 6, the load lock chamber 5 in the
unload side and the post treating chamber 7. The presént
25 invention is based on handling of a larger diameter sample

having a diameter d above 12 inches (nearly 300 mm). When the



8 between t he vacuun1proce55|ng blocks adjacent to each ot her’ even if the
I nterval between the vacuun1proceSS|ng bl ocks adj acent to each other is
made snall\_For exanple when Werr] is.1.5 mand Werr] is 0.8 m a-

mai nt enance space of 0.7 mcan be 5 providegsbetween the vacuun1proceSS|ng
appar at uses -adj acent to each other.. Therefore in spite of .a |arger

di aneter sanpl & ahdier WP AN saFAGUTSPT 2CEREhRS , AR Futels siiky @ | 8¢ tﬁea
cl ean room having the sane area. as a convent i onal’ cl ean room does 10 not

need to be redugedler£6CO5dhaEEYyY P8 98umhi ¥bt ¥60f mhe seni conduct or
manuf acturing |1 ne does not- decrease Thus, it is possible to provide a

\éﬁguugﬁt p[ ﬁgezz 'nggt ﬁer%@emw é}?éhﬁ&ﬁes Wibcdsses Iehe dANE1 8" 3 S@ﬁ_@l-sy_-
one, and is, for ekample,_a'chamber-for performing plasma
5 etching, and.pleced in the upper left of tﬁe'vaduum processing
block 2. The load lock chamber 4 in the load side and the loed
lock chamber 5 in the unload side are placed in the opposite
side of the processing chamber 6 across the vacuum transfer
robot 10 each other, that is, fhe both are placed in the lower

10 position of the vacuum processing block 2. The post treating
.chamber 7 is a chamber for perform post treating to the
processed sample 3 one-by-one, and placed in the middle
position of the vacuum processing block 2 in facing the load
lock chamber 5 in the unload side.

15 The atmospheric transfer robot 9 has an extensible arm
91 which is so designed that the locus of the extensible arm
extending and contracting whiie the robot is moving on the rail
92 beeomes the locus containing the cassette 12 in the loader
and the load lock chamber 4 in the load side and the load lock

20 chamber 5 in the unload side. The vacuum transfer robot 10 has
an extensible arm 101 which is so designed that the rotating
locus of the extensible arm becomes the locus containing the
load lock chamber 4 in the load side and the processing
chamber 6, and is placed in the wvacuum processing block 2.

25 - Therefore, the extensible arm 101 of the vacuum transfer robot

is so installed that the rotating locus contains the



suppress increase in the manufacturing cost, and has better 15

mai ntai nability. Further, by enploying the vacuum processing apparatus _
accordings to the present invention in. asem conductor manufacturing
~line it is possible to provide the sem copguctor ranufacturing |ine which
can cope with a larger diameter 20 sanpl e whil st keeping manufacturing
cost to a ni nproSesyiligephagbele 6Neades AoadUIBEK Hamsdrt!ns PLOCERS| Bfload
appar atuses, through nore econom cal use of space and at the sane tinme not

decr easei ng t §edaand dW@bhbst Yer@et indr RAMBEECY L prheninstaeed g¥k D8Son
FIG1 is a outer perspective view showng an enbodi ment of a vacuum
processing apparéiélSatmbSSREr feNEPaNs tdr L A6bHE CFOHAY bedin the right side
'position on the cassette block 1. |
5 A wafer éearch mechanism is'provided around each of the
cassettes 12 to recognize the'samples in each of the.cassettes
when the cassetté 12 is set. In the load lock chambers 4, 5
and the processing chamber 6 and the pdst treating chamber 7,
there are provided sample _lifting mechanisms 14A, .14B,
10 respectively, so that the sample 3 can be transferred to the
extensible arm 91 or 101 in each of the robots. Further, in
the processing chamber 6, there are'prpvided an electrode of
an etching discharge means 13 and a sample mounting table 14C.
Inside the etching discharge means 13, there is provided the
15 sample lifting mechanism 14B. The reference character 15 is
a ring-shaped gate valve.

Processing operation of a sample inside the proceséing
chamber 100 will be described below, in taking plasma etching
process as an example. Initially, the atmospheric transfer

20 robot 9 in the cassette block 1 is moved on the rail 92 to
approach to, for example, the cassette 12A in the load side,
and a fork (not shown) is inserted under the sample 3 inside
the cassette in the load side by extending the extensible arm
91 toward the cassette 12A to mount the sample.3 on the fork.

25 After that, the arm 91 of the atmospheric transfer robot 9 is

moved to the load lock chamber 4 in the load side while the



invention. FIG 2 is a vertical cross-sectional view showing the main
portion of the apparatus of FIG 1. FIG3 is a view showing the plan
“constructison. of the 5 . vacuum processing apparatus being taken on the

pl ané of the line L11-1110f FIG 2. FIG 4 igsa cross-sectional V|eM/shomnng
t he apparatus bei ng taken on the plane of the line IV-I1V of FIG2. FIG5 is

a plan. vi ew shevepgogntRebDsidEldcioichanbay arda tle 16&d sideeis qaplidpen
manufacturing line having a vacuun1proce55|ng apparatus in accordance

with the presest tpygsEeen.tid GsGmpied 3i eWnShEWdi 0 tdmear ttié atmaERPheriilcow
in an enbodi nent of a sem conductor .manufacturing line in accordance with

the present igpygnkEep. rdbot 9 is moved’ oS theVir@W1SHOWAGSEAER 4 QatrdnHNat
bet ween the size of a vacuum processing block and the size of a cassette
bl ock. FIG 8 tﬁeaéﬂfaké”6$E%Hér@kf@%é&@ﬂé”§9m0§lamH§C¥éth|Qﬁ% load lock
5 chamber 4 in the load side, if necessary.

Then, the sample lifting mechanism 14A is bperatediﬁo
support the sample 3 on a. support member of thelload lock
chamber 4 in the load side. Further, after evacuating the load

.lock chamber 4 in the load side to a vacuum, the support

10 member is lowered and the sample 1lifting mechanism 142 is.

6perated again to transfer the sample to the arm 101 of the

vacuum transfer robot 10 and transfer the sample along the

transfer path inéide the processing chambe; 2, that is, to the

processing chamber 6 in the vacuum environment. By the reverse

15 operation, the sample is transferred to a cassette position
in the unload side in the caséette block 1.

In a case of.requiring pbst'treating, the sample is
transferred to the post treating chamber 7 using the arm 101
of the vacuum transfer robot 10. In the post treating chamber

20 7, the sample having been performed etching processing is
performed plasma post treating such as ashing.

In FIG.3, the locus of the arm 101 of the vacuum transfer
robot 10 is as follows, in taking a case where the samples 3
are in the load lock chamber 4 in the load side, the '

25 processing chamber 6 and the post treating chamber 7 and no

sample is in the load lock chamber 5 in the unload side. That



of a vacuum processing apparatus in accordance w th the present invention.
20 ~ FIG9 is a plan view showi ng the construction of an exanple of a.
convent i oral- vacuum processing apparatus. FIG 10 is a view show ng an
exanple of the relative relationship of vakious kinds of el ements inside a
vacuum pr-ocessi ng apparatus in accordance Wth the present invention. 25

FIG 11'is a vigw showiAg foP! Gf e&as\trae&ﬁﬁoerﬁﬁsfagt 96§o€n?9di§%ﬁﬁieiah%
Wt . 0t n.

vacuum processSi ng apparatus i n accordance \ e present I nventi

Q12T DEERIREY G AN, 1S A e OCERE M SPERLALLE o
the load lock chamber 5 in the unload side, and the sample 3
in the ‘proceessing chamber 6 is transferred to the post

| 5 - treating chamber 7. Next, the sampie 3 in the load 1lock

. chamber 4 in the lbad. side is transferred to-ﬁhe vacuum
chambér 6. Further, the sample 3 'in the tfeating chamber 6
is transferred to the post treating chamber 7. The arm 101
repeats to trace the same locus.

10 - Since the vacuum transfer robot 10 is placed near the side
end of the vacuum processing block 2, a worker can inspect and
repair the vacuum transfer robot with easy posture, and
accordingly maintenance can be easily performed.

FIG.5 is a plan view showing an embodiment of a bay area

15 200 of.a semiconductor manufacturing line having a vacuum
processing apparatus 100 in accordance with the present
invention. In the figure,.many L-shaped vacuum processing
apparatuses 100 are arranged in spacing a maintenance space
203 having a gap Gl1, and a partition 120 diQides the room into

20 a high clean level room 201A and a low clean level room 201B.
An automatic transfer machine 202 for supplyiﬁg and
transferring samples 3 is installed along the front surface
of the cassette blocks 1 arranged in the high clean level room
201A. On the other hand, many vacuﬁm proceésing blocks 2 are

25 arranged in the low clean level room 201B, and the interval

between them is the maintenance space to be described later.



5 enbodl ment of a vacuum proce55| ng appar at us in accordance W|th t he .
present invention. FIG 14 is a view showi ng.-a plan construction of another
~enbodi nent of a vacuun1proce55|ng apparatus in accordance with the present
i nvention. 10 .  FIG15 is a view shovmln,g a plan construction of:

anot her embodi ment of a vacuum processi-ng ‘apparatus in accordance with the.

present invention. prcGel6id sa %Qé@nsubem@hawpagtaa%hsr ﬂ@tbo@'f”%msaﬁfplé tgay.

area in accordance with the present invenfion G 17 |s a plan

vi ew show ng %’ﬁt n&f Sﬁlﬁ@ﬁhﬁ@ﬂ% ¥t aabé)émfib%%dh'&t%%c%%ffé‘cﬂ&f{h géesi‘?ﬁt

|nvent|on 18 Is a plan vi-ew show- ng the construction of an e I ment

of a seni Cond%ebskdgﬁggfa%ﬂrtw By %fﬁg{ﬂ%cew the! BECPARSE ortion

i nvention an vi ew show ng the constructio

embodi ment of g égghCBPdHHéQBaﬁnﬁygégnfﬁﬂ n%hh&@eakg BEE9£§@@C§h inspection

5 apparatus 206 and a bay stoker 208. The back portion of each

of the bay areas 200 commﬁnicates to a maintenance path 210,

and there is provided an air Shower 212 in the entrance of the

maintenance path 210. The sample 3 supplied to the bay stoker

208 from the external is successively transferred to an ih-bay

10 automatic transfer.machine 202 in a certain bay area 200

corresponding to the manufacturing process using a line

automatic transfer machine 204, as shown by arrows. Further,

the sample 3 is transferred from the in-bay automatic transfer

machine 202 to the cassette block of che vacuum processing

15 apparatus 100. In the vacuum processing apparatus 100, the

sample 3 is transferred between the cassette block 1 and the

- vacuum processing block 2 by the atmospheric transfer robot

9 and the vacuum transfer robot 10. The sample 3 having

processed in the vacuum processing block 2 is transferred to

20 the in-bay automatic transfer machine 202, and further

transferred to the line automatic traﬁsfer machine 204, and
then transferred to the next bay area 200.

In a semiconductor manufacturing line having an in-bay

automatic transfer machine, the in-bay automatic transfer

25 machine 202 supplies a new sample (unprocessed wafer) to the

cassette block 1 in each of the vacuum processing apparatuses



with the present invention.- FIG 20 is.a plan view showi ng the construction
of an enbodi ment of a sem conductor manufacturing line in accordance 25°
with the present invention.. FIG 21 is a view showi ng -the plan structure of
anot her. enbodi ment of a vacuum processing appar at us in. accordance with -
the present invention. FIG22 is a vi ew showi ng the plan structure of '
anot her enbodj gEnirdi the/ PayBrokeseI9BNPrepRaedat Us eachcodr thacbayst 206,
the present invention. Detailed Description of the Preferred Enbodi ments An

embodi ment ofng GreRAEHE Y QeRBEILRE caRPALALNG a i?rmémmpwe_t. romethe

present invention will be described in 10 . detail below, referring to
FIG1 to FI GdagdstE80MiotRr FLG 1, : -
.' | :Corresponding-to_a requiring signal outnut f:om.each_of
5 the vacuum processing apparatuses 100, the in-bay automatic
transfer machine 202 receives a casseﬁte containing a new
sample (unprocessed wafer) from the bay stoker 208 provided
in each of the baYs 200, and runs up to and stops at a
cassette position where the cassette block 1 of the vacuum

10 processing apparatus outputs tne requiring signal.

As a cassette handling robot installed in the in-bay
automatic transfer machine 202, a robot having three-axis
control function of roﬁating operation (e-éxis), vertical
movement (Z-axis) and grip operétion (¢-axis), or four-éxis

15 control function of rotating operation (©-axis), vertical
movement (Z-axis), grip operation (¢-axis) and back-and-forth
movement (Y—axisj is used.

In a case where a processed cassette 12 has existed at
a designated position in the cassette block 1, according to

20 the required content output from each of the vacuum processing
apparatuses 100 the cassette handling robot recovers the
cassette 12 from the cassette block 1 to an empty cassetie
store on th in-bay automatic transfer maohine 202, and then
supplies a new cassette 12 transferred from the bay stoker 208

25 to the poéition made empty by recovering.

After completion of this operation, the in-bay automatic



each of vacuuntproce55|ng apparatuses 100 i s conposed of a rectangular
. bl ock shaped cassette bl'ock 1 and a rectangul ar bl ock - shaped vacuum
~processing block 2. Each of the plan shapes of the cassette block 1 and the
vacuum processing block 15 - 2 is rectangujgr, and the: vihol e pl an shape
formed by the both is L- shaped The cassette block 1 faces a bay path of a

seni conduct or ¢ pRRYFAE! Wachdnld R aaateps s tacdverddteissetiect?i 0o the
the bay path, and in the front side of the cassette block there are a

cassette tabl sa}6steke&69@l3v' RhERGoHE itEershératicmsand t etdRdsobyaunicig a
sanple fromand™to the bay path and an operation panel 14. The vacuum

processing bl ggk. fekiSt A dibhaack sudbue! sibe BRSSeidmbiptekebsing

extends in the direction perpendlcular to the cassette block.-1 and contains
vari ous ki nds égag§¥hﬁe§oﬁoianhEOBHX”QOWQCUU”‘25 processing and a
t

transfer devic own in FIG 2 FIG 4, in the cassette block 1 there
are provided an at gRaRNeXd g {940y gl&ﬁélsradﬁeéﬁtﬁﬂtt@o&arﬁ’i@ral vacuum
proces51ng apparatuses 100, 100, ... in the bay 200 w1th1n a
short time, it depends on the system design whether the in-bay
automatic transfer machine transfers samples according to order_'
of time sequence of the received signals, or according to order
10 of higher transfer eff1c1ency from the stand-by pOSltlon of
the in-bay automatic transfer machlne 202 in taking account
of the relationship between the time difference in receiving
signals and the positions of signal output apparatuses.
Cassette management is performed in such a manner that
15 information on a received and sent cassette includes a number
specified each of cassettes and various kinds of information
used .in managing the total manufacturing line, and is
transmitted between the vacuum processing apparatus 100 and
the in-bay automatic transfer machine 202 via, for example,
20 an optical communication system.
Processing flow in the bay area 200 will be described
below, in taking a sample in each cassette into consideration.
In the cassette block 1, three to four cassettes 11, 12
are placed side by side on a plane in the same level. In each
25 of the cassettes, a given number of samples, in this case,

semiconductor element substrates (wafers) having a diameter



12 and cassettes 12 for holding the sanple. The sanple cassettes 12 are . .
prpductlsanple_cassettes.12A, 12B, 12C and a dummy. sanpl e cassette 12D. An-
orientation adjuster for the sanple may be provi ded near the cassettes 12,
i f necessary. The 5 - cassette 12 contai nsy@nly product sanples or product
and dummy sanpl es. Sanples for checking foreign substance and/ or for

“cleaning are $oYFy s d'm.tpeh]g@mﬁ@ginéaage. and/ or the 1 owernost stage .of-'
the cassette. In the vacuum processing bl ock 2, there are provided a 10

~load side |oad | ook, ahadmikio 4o dhreel eagsettes! vadahenk thentired, ta four -
processi ng chanber 6, a post treating chanber 7, a vacuum punp .8 and a

vacuum t ransfeyg é?‘ﬁ:@s 19, dafpl&d A Heepehebahblcdd fn Fraduuthpretags IR@ns
for etching, and the
| in the vacuum processing'portion (unproccssed_wéfers) are |
5 .contained. In the remaining one cassétté ll,'dummy.wafers are
contained; - o
- The dummy wafer is used for checking number of foreign
particles in the vacuum processing portion and/or cleaning
-process of the processing chamber composing the vacuum
10 | processing zone.

Here, letting the cassettes.lz_containing samples before
processing be cailed as 12A, 12B, 12C. In such a state, a
containing state of samples of,.for example, the cassette 12A
is checked by a wafer chéck means (not shown). IN this case,

15 the cassette 12A has a function to store samples in vertical
direction one-by-one.

As the wafer check means used, there are a means where
a sensor is successively moved so as to correspond to sample
containing stages of the cassette 12A, and a means where plural

20 sensors are provided corresponding to réspective sample
containing stages of the cassette 12A. In such a means, there
is no need to provide a means for moving so as to correspond
to sample containing stages of the cassette 12A._it méy be
possible to fix the sensor for wafer check means and move the

25 cassette 12A instead.

Using the wafer check means, it is checked in which



reference character 14 is a di scharging nmeans for post 15  treating
(ashing). The atnospheric transfer robot 9 is novably installed on a rai

92 placed parallel to-the cassette table 16 inside the cassette :block 1 to
transfer a sanple 3 the cassette 12 and thgjl oad | ock chanber 4 in the Ioad
side and the | oad | ock 20 chanber 5 in the unload side. The vacuum

transfer robopokQ tilcassial scideveprntsl direstibs beadhkoeksbethet honl ead
side to the processing chamber 6 and also transfers the sanple 3 anong the

processi ng chaupebcBssbiesamsled Qide ebathehed. | Fof ekanp1eqdini decadyl WHige

post treating chanber 7. The present- 25 . invention is based on -handling of

a larger di amphey Gageke ddImdadsanyy etnd abaye 12 ivehes Qne@éﬁé'oz?’og.s
nm) . When the 13

success1vely moved so as to correspond to sample containing

5 stages of the cassette 12A, the sensor detects a sample
containing stage of the cassette 12a and presence or absence
of a unprocessed sample_in the containing stage while the
sensor is moving, for example, upward from the lower position
of the cassette 12A, or downward from the upper position of

10 the cassette 12A.

The check results are output frem the wafer check means
to be input to and stored in, for example, a host computer (not
shown in the figure) of the semiconductor manufacturing line
control for managing the whole vacuum processing apparatuses.

15 Otherwise, the check results may be input to end stored in a
personal computer in a console box on the cassette mounting
table or the host computer for controlling the apparatuses

 through the personal computer. |

Then, in this embodiment, the atmospheric transfer robot

20 9 is started to operate. By operation of the atmospheric
transfer robot 9, one of the unprocessed samples in the
cassette 12A is extracted out of the cassette 12A.

The atmospheric transfer robot 9 has a scooping-up device
for scooping up and holding the surface of a sample opposite

25 (reverse) to the surface to be processed. The scooping-up

devices used are a device adhering and holding the reverse



di ameter of the sanple is 12 inches, the outer si ze C[err] of t-he cassette ,
is nearly 350 nmto 360 nm The proceSS|ng ‘chanmber 6 processes the sanpl e 3.
one- by -one, and is, for exanple; a chanber for -perforning plasma 5 3
etchlng, and placed in the upper |left of the vacuum processing bl ock 2. The
| oad 1 ock chanber 4 in the |oad.side and the | oad | ock chamber. 5 in the

unl oad side an@ed! 3aedate the amROShhfipiede &f ddieidy ORETShEY §Pecwes for
across the vacuumtransfer robot 10 each other, that is, the both are

placed in thg dd?éﬁﬁ:redw?or%.%hfs' ofogf - wfdyﬁguuuné)r eafplend aheckazdemee
post treat.ing chamber i's a chamber for perform post treating to the

processed sargy 3‘61 Ocﬁy %p?d&j PAECEEr i Prbbg1 Mhaet 80ROt ke Harigite.

vacuun1proce55|ng aci’hg the | oad | ock chanber 5 in the unload

hih 13 so FRETHEE,*HEDTBACHeSILeneEhL 0 inR By SR U
contractisng @%&EﬁckthrEHQtséﬁpf@YffEbe‘ifgadéylces having a function of
| vacuuﬁ sucking adhesion and a function of elecﬁrostatic
attraction.
In a case of using the device adhering and holding the
reverse side surface of the sample having a diameter of 300
10  mm (12*), it is important_to éelect the arrangement and-the.
dimeneion of the adhering portion so as to deerease bending
of the sample as small as possible. Fof example, interval
between the adhering portions is set to d/3 to d/2 taking the
‘center of the sample as the center where d is the diameter of
15  the sample. |
Depending on the amount of bending and the feature of
bending of the sample, displacement of the sample occurs when
the sample is transferred between the scooping-up device and
another transfer means, which sometimes causes a trouble in
20 displacement of the orientation of the sample.

" Further, in a case of using the device adhering and
holding the reverse side sufface of the sample, the adhering
force is required to have such a strength that the sample is
not detached by the inertia force acting on the sample when

25 the sample is being transferred including .starting and

stopping time. If this condition is not satisfied, a trouble



92 becones the locus containing the cassette 12 in the |oader and the load -
| ock chanber 4 in the load side and the | oad |ock 20 chanber 5 in the

unl oad side.. The wvacuum'transfer .robot” 10 has an extensibl e arm 101 which

i s so_designed that the rotating | ocus of Be extensible arm becones:the

| ocus containing the |oad | ock chanber 4 in the load side and the -

processi ng- chgabaes6ina 119 ny Fecttd) i MACERR pﬂ@é%éwgﬂt@@o@gs dev2be
opno

Therefore, the extensible arm™101 of the vacuumtransfer r IS so o

installed thaprt bg a%glheemleﬁe_uafcenbabﬁehl&ationléfptﬁ@eﬁh@qeqha'rrbe_r 6,
t he | oad | ock chanber in the unl oad side and the post treating chanber 7.

The installed posighgn QEobbinéLﬁ?SpﬁéﬁiﬁetFQBSfQESEEEQH 9iH3Yabep6§iEhSn'
ri ght side position on the Cassette block 1. . :
corresponding to the reverse surface of an unp:ocessed sample
5 required to be extrécted'in the cassette 12A. In a stéte there
the scooping-up.device is inserted, the cassette 12A is lowered
by a given émount or the scooping-up device is lifted by a
given amount. By lowering of the casseﬁte 12A or lifting of
the scooping-up device, the unprocessed sampie is.transferred
10 to the scooping-up device while the sample is kept in a
scooped state. The scooping-up device extracts the sample out
of the cassette 12A in keeping the state. Ihus, one of the
unprocessed samples in the cassette 12A is extracted out of
the cassette 122>
15 As described above, for example, the host computer
instructs and controls the atmospheric transfer robot 9 which
unprocessed sample in the cassette 12A is extracted.
The information from which stage in thé cassette 12A the
unprocessed sample is extracted is successively stored in the
20 host computer every extraction of the sample.
The atmospheric transfer robot 9 having one unprocessed
sample in the scooping-up device is moved to and stopped at
a position where the sample can be loaded into the load lock
chamber 4.
25 The load 1lock chamber 4 is isolated from a vacuum

environment of the vacuum processing portion 2 and is in an



5 . A wafer search mechanismis: provrded around each of the cassettes
12 to recogni ze the sanpl es in each of the cassettes when the cassette 12
is set. Im the |load lock chanbers 4, 5 and the processi ng chanber 6 and the
post “treating chanber 7, there are providedganple |ifting mechani sns 14A,
14B, 10 respectively, so that the sanple 3 can be transferred to the

extensi bl e ar @bsphetid pPessere Gititee. MW iunprodesBed, safipl &8ehdl PSS tHW
chanber 6, there are provi ded an el ectrode of an etching di scharge neans 13

and a sanpl e -Tu%:b@etlfé‘e bEsitie t femesphiepic ditsehaifes Eost 19, is
there is provrded the sanmple lifting nmechani sm 14B. The reference

character 15 19addd NInthapRe Q¥R VERIE  clARBEESUNI nORKRIGH | #Nshtad AL
i nsi de the processing chanber 100 will be described below, in taking plasm

et chi ng procesy s FAfk ra@ Y thé Ndad! iaektelsaﬂba?saher:bﬁt thansl®odfig-u
robot 9 in the cassette block 1 is noved on the rart 92 to approach to E%r

exanpl e, ghe aeviekl.e 12A in the | oad side,

The atmospherlc transfer robot 9 having transferred the
unprocessed sample into the load lock chamber 4 is returned
to a.predetermined position in standing by the next operation.

The operation described above is instructed and eontrolled

10 by, for example, the host computer. |

The information from which stage in the cassette 12A the
unprocessed sample loaded in the load lock chamber 4 is
extracted is successively stored in the host computer every
extraction of the sample.

15 The load loek chamber 4 having received the unprocessed
sample is isolated from atmosphere and evacuated to wvacuum.
Then, the isolation to the processing chamber is reieased and
the load lock chamber 4 is communicated with the processing
chamber to be capable of transferring the unprocessed sample.

20 Then, a predetermined vacuum processing is performed in the
vacuum processing zone.

The sample having been performed vacuum processing (sample
after processed) is transferred from.the vacuum processing zone
to the unload lock chamber 5 by a vacuum transfer robot to be

25 loaded into the unload lock chamber 5.

The vacuum transfer robot has a scooping-up device similar



and a fork (not shown) is inserted under the sanple 3. inside the cassette
in the | oad side by extending the extensi ble arm 91 toward the cassette 12A
- to nount the sanple 3 on the fork. 25 - After that; ‘the arm91 of. the-

at nospheric transfer robot 9 is noved to the | oad Iock chanber 4 in the

| oad side while the 15 cover of the load | ock chanber 4.in the | oad s|de_

is kept open te tmaamst.frelthtehatmaspherﬁc trandier oot PheAattms greoping-up
transfer robot 9 is noved on the rail 92 in such a manner that the stroke

of the extensdéiéce,m themmgcoepdng hdehvdads ogkimi.larchasbethdsen blfe thad
side, if necessary. Then, the sanple |lifting mechanism14A is operated to

support the satibSpRefic arufiliferd robateo fhyt be hoed émépts:twfbemeéldemtzee
| oad side. Further, after evacuating the load -
having a function of vacuum adhesion.
5- After loading thetprocessed seﬁple, the unload lock
chamber 5 is isolated from the vacuuﬁ.processing portion 2 and
..the pressure inside the unload lock chamber 5 is adjusted to
atmospheric pressure.
The unload lock chamber 5 in which the inner pressure
10 becomes atmospheric pressure is opened to atmosphere. Uﬁder
such a state, the scooping-up device of the atmospheric
transfer robot 9 is inserted to the unload lock chamber 5, and
the processed sample is transferred to the scooping-up device.
The scooping-up device having received the processed
15 sample transfers the sample out of the unload lock chamber 5.
After that, the unload lock chamber 5 is isolated from
atmosphere and evacuated to a vacuum to be prepared for
loading of the next processed sample.
On the other hand, the atmospheric transfer robot 9 hav1ng
20 the processed sample in the scooping-up device is moved to and
stopped at a position where the processed sample can be
returned into the cassette 12A.
Then, the scooping-up device having the processed sample
is inserted into the cassette 12A in keeping the state. The
25 host computer controls the inserting position so that the

processed sample is returned to the position where the



| ock chanber 4 in the load side to a vacuum the support 10 .- nmenber is o
| owered and the sanple |ifting nechanism 14A is operated again to transfer -
the sanple to the arm 101 of - the -vacuum transfer robot 10 .and transfer the
sanpl'e- al ong the transfer path.inside the pjpcessing chanber 2, that is, to
the processing chanber- 6.in the vacuum environnment. By the feverse 15

operation, the, %agdsed Sanpins iy WbdP SrLgtsgiip Gostainggin the unl oad
side in the cassette block ™. In a case of Tequiring post treating, the

sanple is transfernpgdd® t#1Ed95ind ' 83d N% —dp Usddrgiddre ﬁﬁﬁkﬂl Q{e'.
7, the

t he vacuum transfer robot 10. In the post treating é%anber 20

sanpl e havi ng heersRelf Qéﬁﬁi et £hb Neadd S10W i Py é‘%&m&ﬁ%{ -
treating such~as assﬁi ng. Ie:fG 3, nc??le ocus 2(}? ti’e arm 10r%d(;?1the % CULﬂT‘I
transfer robo ' f Ild%g¥ d.h taking a case where the sanples 3 are
in the | oad Itgéi%%va%'r(w%zrléé)l]i nt ee Toad side, the 25 processi ng chanber 6
and the pgst treatifyg ghapbets! AL NYrocessed sample is returned to and

contained in the position where the processed sample has been
‘originally contained.

Such operation is similarly performed to the remaining
unprocessed samples in the cassette 12A and also to the

10 unprocessed sample sin the cassettes 12B, 12C.

That is, the'unprocessed sample successively extracted
from each df the cassettes one by one is, for example,
numbered, The host computer, for example, stores information
on that an unprocessed sample extracted from which stage in

15 which cassette has what number.

Based on the information, movement of a sample, extraétion
of the sample from a cassette, performing of vacuum processing
to the sample and returning of the sample to the cassette after
vacuum processing, is managed and controlled.

20 In other words, the movement of a sample from being
extracted to being returned to the original cassette, is
performed according to the steps in the following order.

(1) checking of a containing position in a cassette.

(2) extraction of a sample in the cassette using an

25 atmospheric transfer robot.

(3) loading of the sample into a load lock chamber using



sanpl e JS in the Ioad Iock chanber 5 in the unload ‘side. That 16 is, the -

arm 101 of the vacuum transfer robot 10 is initially transfers the one
sanpl e 3 i.n. the post treating chanber 7 to the toad | ock chanber 5 in the
unl odd side, and the sanple 3 in the procerS|ng chanmber 6 is transferred .
to the post . 5 treating chanber 7. Next, the sanple 3 in the |oad | ock

chanber 4 in hheatmaépmbdacltrbmg&@&emuﬁiﬁc)the ‘vacuum chanber 6. Further,
the sanple 3 in the treating chanber 6 is transferred to the post treating

chamber 7. The arm(1Q1 repesifertdny a tie sanpléotuom 16ad lock Shagdeirhe
vacuum tr ansfer robot '10.is placed near the side end of the vacuum

processi ng bl gek a2wvaeuwdl Ip@bc@@rsm@spzmie aiyiﬂgeraaleaddm R dr Ao
robot with easy posture, and
(5) perform:.ng vacuum process1ng in the vacuum process:.ng

5 zone.

(6) transferring of the sam?le from the vacuum processing
zone to an unload lock chamber using the vacuum transfer robot.

(7) unloading of the sample ffom the unload lock chamber
using the atmospheric transfer robot..

10 (8) containing of the sample into the original position
in the cassette using the atmospheric transfer robot.

In evefy movement of the sample from (1) to (8) as shown
in the above, the hpst computer éuccessively updates the
information on what designated number sample each of the

15 stations hés. The updating proceséing is performed for every
one of the samples. By doing so, each of the samples is
managed, that is, it is managed what designated nuﬁber sample
exists in which station.

For example, the successive updating state process by the

20 host computer may be successively displayed on a vacuum
processing system control CRT screen. In this case, each of
the stations and what designated number sample exists At
present are displayed so as to be easily recognized by an
operator. |

25 In a case where orientation adjustment of an unprocessed

samplé is performed, this step is performed between the above



accordlngly mai nt enance can- be ea5|ly perforned FIG5 is a plan V|ew
show ng an enbodi nent. of a bay area 15 =~ 200 of. a seni conduct or -
nanufactunlng l.i ne- haV|ng a vacuum processi ng apparatus 100 in accordance
withthe present invention. In'the flgure sgany L-shaped vacuum processi ng
apparatuses 100 are. arranged in spaci ng a mai nt enance space 203 having a.
gap Gl, and as§§?§|QQqnaﬁaO(gqu|des the roominto 20 a high clean |evel

room 201A and a

ow clean | evel room 201B. An automatic transfer nmchine

202 for supplying saght hansgenehtgandnBbasrdli Soirnbviemes talodn g ampa ckr aialy
surface of the cassette blocks 1 arranged in the high clean |evel room

201A. On the pehgerbepfled "BAYaVEEYETWRESECERENGaBLARK PracRER iRy podtidnded
in the low clean | evel room 201B, and the interval between themis the

mai nt enance Sﬁaﬁeatﬁlﬁﬁaii%ﬁrb?e@abﬁhﬁfproce551ng zones.

5

10

15

20

25

Assumlng-that the“vacuum processing portidn 2 has, for
example, two vacuum processing zones. In this case, the sample
is processed in series or processéd in parallel depending on
the processing'infOrmation. Here, the séries.processing means
that a'sample is vécuum-processed in one vacuum processing
zone, and the processed sample 1is successively vacuum-
processed in the remaining vacuum processing zone. The
parallel processing means that a sample is vacuum-processed
in one vacuum processing zone, and another sample is vacuum-
processed in the remaining vacuum processing zone.

In a case of series processing, a sample numbered by the
host computer is processed according to a determined order and
che processed sample is returned to the original position in
the cassette.

In a case of parallel processing, since the host computer

manages and controls in what vacuum processing zone and how

. a numbered sample 1is processed, the proceésed sample is

returned to che original position in the cassette.

In a case of parallel processing, the host computer may
manage and control which vacuum processing zone is used
depending on from which stage in the cassette the sample is

extracted and what designated number the. sample has.



17 FIG 6 is a view showing a part of a flow of a sanple 3 in an enbodi ment
of a semi conductor manufacturing line in accordance with the present )
i nventions At the entrance portion of each of the bay areas 200, there are:

provi'ded an inspection 5 -apparatus 206 apg a bay stoker 208." The back .
portion of each of .the bay areas 200 communi cates-to a mai ntenance path

210, and there is phoxyicksk afhelid seitdwsr p2ddessihdecandiparula «lf prbeessin
mai nt enance path 210. - The sanple 3 supplied to the bay. stoker 208 fronrtﬁe

external is sspeamiied) wincensher ekt iaorputier hayayes andteumidald Hanwhae
-machine 202 in a certain bay area 200 corresponding to the manufacturing

process usi ngvaclh{m% SNFind Zon@Nahar haRCAl NEmEé¥ed afanfilaMisbyraceswsd,
Further, the sanple 3 is transferred fromthe in-bay automatic transfer

rlrgghi ne 202 t ghéherocssesd sk 0§ f@eufﬁé@u%ptﬁéeéﬂgﬂnéﬁ podPPasAt ¥
. I'n the vacuum processi ng apparatus 100, the sanple S transferred
bet ween tge cagsethgsbteek 1 and the ' _

Ex#mples of the plufél vacuum processing zones are a
combinatioﬁ of zones having the same plasma generating'method,'
a combination of differeﬁt.plasma etqhing zones, a combination
of a plasma etching zone and a post-pfocessing zone such as

10 ashing, a éombination of an etching zone and a film forming
zone and so on.

The dummy sample in a cassette is handled in the same
manner as for the unprocesséd sample except for performing
vacuum processing which is performed to the unprocessed sample.

15 A detecting means for detecting presence or absence of
a sample is provided in each of the cassette, the scooping-up
device of the atmospheric transfer robot, the orientation
adjusting station, the station in the load lock chamber, the

| scooping-up device of the vacuum transfer robot, the station

20 in the vacuum processing zone, the station in the unload lock
chamber.

A contact type or a non-contact type sensor is properly
selected to be used as the sample detecting means.

The cassette, the scooping-up devicé aﬁd each of the

25 stations become checking points for movement process of the

‘sample.



vacuunrprocessrng bl ock 2 by the atnDspherrc transfer robot 9 and the
vacuum transfer robot 10. The sanple 3 havi ng processed in the vacuum
processi ng . bl ock 2 is transferred te 20 ° the in-bay automatic transfer
machi'ne 202, and further transferred to tlge 1ine automatic transfer '
nmachi ne 204, and-t hen transferred to the next bay area 200. In a

sem conduct or manuf get Widly 4 | EendEMiEGien, | fobagxanblent wheh’ prelstince of
machi ne, the in-bay automatic transfer 25 machi ne 202 suppli.es a new

sanpl e (unprogegspgl@aisr Jetectbd €asshkt 8cbbpiliglup) devdkedbt he aticutm
processi ng appar at uses 18 100 from the bay stoker 208 provided.in each

?L et Egs gg%’ts:g?ggéfér:ffswerfo Safd FrRidehced HifaiaNisAmpa e HQC avte detddedy firpm
the station in the vacuum processing zone, this means that a
5 trouble occurs in the .sample transfer machine between.the

scooéing-up device of the vacuum transfer robot and the
station in the vacuum processing zone due to some cause, and
recovering for the +trouble can be properly and speedy
preformed. Therefore, it is possible to prevent tﬁe through-

10 put of the whole system from decreasing.

In a construction where the sample detecting means is not
provided in each of the scooping-up devices of the transfer
robots 9, for example, when presence of a sample is detected
in the station in the load lock chamber and presence of a

15 sample is not detected in the station in the vacuum processing
zone, this means that a trouble occurs in the sample transfer
machine between the station in the load lock chamber and the
scooping-up device of the vacuum transfer robot, or in the
vacuum transfer robot, or the sample transfer machine between

20 the scooping-up device of the vacuum transfer robot and the
station in the wvacuum processinq zone due to some cause, and
recovering for the trouble can be properly and speedy
preformed. Therefore, it is possible to prevent the through-
put of the whole system from decreasing.

25 Such an embodiment has the following usefulness.

(1) sSince which stage in the cassette an unprocessed



Corresppnding to a requiring signal output fromeach of 5 = the vacuum . .~
processi ng appar at uses-100, the in-bay autonatic transfer nachine 202 =~ -
recei ves a-cassette containing a new sanple (unprocessed wafer) fromthe
bay stoker 208 provided in each of the bays4200, and runs up to and-stops
at a cassette. position where the cassette block 1 of -the vacuum 10

processi ng appmples ﬁ#?@@hﬁaihédrqubﬂéﬁkéafﬁﬁﬂ-m&@eﬁeﬁ@SSthﬁeh@MQdHEB
robot installed in the in-bay autonmatic transfer nachi ne 202, a robot

havi ng three- gppyoeasteal shipilel 98 Shuctelsalivd yoRRMAGed allde iddmtPo1ded by
vertical novenment (Z-axis) and grip operation ([err]-axis), or four-axis~15

control funct h%b@hh@t%énengfséééé@a\aéﬁﬂ a',s)uheviu’rwc%%'sém% 'e can b

(Z-axis), grip operation ([erf]-axis) an ck-and-forth novenerit (Y-axis

oot oot o oS EERRMER EptupiBeteedyGSiagiRel? At au b Rassotre. |
content oyt put frOngaC@ﬂﬂbérth@ﬁ“HEEBE°9E§§hﬂQ cassette an unprocessed
- saﬁplé'is contained is checked.and,movement of the checked
ﬁnprocessed sample ié successively managed and controlled by
numbering the unpfocessed sample even in a case of serieé
processing, parallel processing or mixed processing of the
10 both, the processed sample can be certainly.returned to the
original position of the cassette.

(3) Since which stage'in the cassette an unprocessed
sample is contained is checked aﬁd movement of the checked
unprocessed sample is successively managed and controlled by

15 numbering the unprocessed sample, the processing state of the
sample processed in the vacuum processing portion one by one
can be properly checked and managed in detail.

For example, in a case where a defect occurs in the
process of the sample, since a processing state for each of

20 the samples including processing condition is managed, the
processing state can be identified by the information which
stage in what cassette the defective sample is contained in.
Therefore, the cause of the defect occurrence can be known in
a short time and accordihgly the time required .for the

25 countermeasure can be shortened by the time shortened in

identification of the processing state.



apparatuses 100 t he cassette handllng robot recovers the cassette 12 fron1.
the cassette block 1 to an enpty cassette store on th in-bay automatic ;
transfer jrachi ne 202 and then supplies. a nhew cassette 12 transferred from
t he bay stoker 208 25 to the position neglg enpty by recovering. After
conpletion of this operation, the in-bay automatic 19 transfer machine
transfers the reCOMEthuglaSlSﬁ tdest? iptibheihaphet alheve Zadodimentt 4gsbased
operation and stands by until the next requiring signal is output fromthe
vacuum pr ocessgh ngh&p petietdiansey oft thebagmplé. i5 300 mm vméh);eqherahgve
signals are output from plural vacuum processing apparatuses -100, 100, ..
LR the EaY_ZoﬁséEﬁmhésa $Bonbtt Limited depehdsddamekerspst eiredsamplenhet her
L Ne 1 n-bay _ _ N

The maintenance will be described below.

5 As for maintenance of the vacuum processing apparatus 100
in accordance with the present invention, most of the
maintenance of the cassette block 1 can be perforhed from the
front side of the cassette block éince ‘the cassette block 1
faces the line of in-bay automatic transfer machine 202.

10 . On the other hand, as for the maintenance of the vacuum
processing block 2, an operator is required to enter the area
placing the vacuum processing block 2 from the back side of
each bay area through the maintenance path 203 or through the
maintenance path 210.

15 FIG.7 is a view showing the relationship between the size
of the vacuum processing block 2 and the size of the cassette
block 1. When the longer side (width) of the vacuum processing
block 2 is written by W1 and the shorter side is written by
Bl, and the longer side (width) of the cassette block 1 is

20 written by W2 and the shorter side is written by B2, the
relations W1>B1l, W2>B2 are satisfied. It is preferable that
the relation W1-W2sd is satisfied where d is the diameter of
the sample.

When the gap between the cassette blocks of the vacuum

25 processing apparatuses adjacent to each other is written by

Gl and the gap between the vacuum processing blocks adjacent



automatic transfer machine transfers sanples according to.order of tine
sequence of the received signals, or according to order 10 of  hi gher
transfer afficiency fromthe stand-by position of the in-bay automatic"
transfer machine 202 in taking account of t relationship between the tine.
difference in receiving signals and the positions of signal output

apparatuses. GRpsgiéR BRRRICHRNtwr St Ty NG |(RePUebiAgMRNeTd.gl, Lix is |

i nformati on on a received and sent cassette includes a nunber specified

each of casseti&sdll ¥RROUh& Pd3afiohNicA<dE | 98 43ed difl BN A 1 dhknce

total manufacturing line, and 1s transmtted between the vacuum processi ng

appar atus 100 o B thideh? ) i (ABRint ﬁf&gﬁnm% 2 &1 790 Fffjacent

exanpl e, 20 n optical comruni catlon system ow I n the bay

St aorat on 2 REE" ARSI b G e RO GRS AR KT

planed si@g by Slfs 8h arBhaTeel" £b?e mAH difiifde #&r€368 an operator. In

| | this case, it is preferable that the relation (Wl%Gl)-W2=d is
satisfied. Although the maintenance space 205 is an entrance
for the operator, there are some cases where the space is noﬁ
provided depending on the layout of the bay area 200. Even in

10 such a case, an installation clearance Gl between the vacuum
processing apparatuses adjacent to each other is required at
minimum, but the installation clearance practically becomes
a value near zero. In this case, W1-W2=MS becomes the
maintenance space.

15 . The side face of the vacuum processing block 2 of the
vacuum processing apparatus 100 in accordance with the present
invention is of opening type door structure. That is, two
pairs of hinge& doors 214, 216 ére provided in the side face
and the back face of the vacuum processing block 2.

20 In order to perﬁorm maintenance, it is reqnired that (1)
there are spaces from which an operator can check the devices
and the pipes fron back and front sides, (2) there are spaces
to which the various kinds of devices and pipes, for example,
thé main chamber can be drawn, and (3) there are spaces in

25 which the doors can be opened. Therefore, the maintenance

space MS is preferably 90 to 120 cm.



25 of .the cassettes a glven nunber of sanples, in this case,

sem conduct or el ement substrates (mafers) having a dianmeter - 20 of 300 mm
(12") arescontained. I'n the two to three cassettes 12 anong the three to
four ‘cassettes 12, sanples to be performed ggrtain vacuum processing in the
vacuum processing portion (unprocessed wafers) are 5 contained. In the :

remei ni ng one casseA¢eotdingunty wakervacuem Cprodiessd.ngl hepParatusafl®o i gn
used for checki ng nunber of foreign particles in the vacuum processi ng

portion and/ oractentimee Wittethe prresbatpincentiog, CAROSEr£OOP0SINJeas DBy
vacuum 10  processing zone. Here, letting the cassettes 12 contai ni ng
sanpl es beforesccess to the side face and the back face of the vacuum
processing block 2..Further,gby openihg the doofs.214, the load
5 lock chamber 5, the post treating chamber.7, the vacuum
| transfer robot 10 and the various kinds of pipes and devices
can be inspected and repaiféd. Furthermore, by opening the
doors 216, the processing chamber 6 .and the vacuum pump and
the various kinds of pipes and devices can be inspected and
10 repaired.' |
Since £here is the maintenance space MS between the vacuum
processing blocks 2, there is no obstacle in that the operator
opens the doors 214 in the side to perform maintenance work.
Further, there is prov1ded an enough space in the back face
15 side of the vacuum processing block 2 to open the doors 216
and perform maintenance work.
The plan shape of the vacuum processing apparatus 100 is
L-shaped, as described before. On the other hand, in the
conventional vacuum processing apparatus 800, the wvacuum
20 - processing block and the cassette block are generally
constructed together to form a rectangular shape in the whole,
as shown in FIG.9. The rectangular shape is selected based on
the shape of various kinds of elements installed in the vacuum
processing apparatus and the mutual operational relationship

25 among the various kinds of elements. In the general

conventional vacuum processing apparatus, when the gap between



processj ng be called as 12A, 12B, 12C.-In such a state, a containing state
of sanples of, for exanple, the cassette 12A'is checked by a wafer check
means (not shown). IN this case, 15 the cassette 12A has a function to
store sanples in vertical direction one-by-3se. As the wafer check neans
used, there are a neans where a sensor i s successively noved so as to
correspond t o theasssttaiblonkst adpscent t be eashebthet?As andtxemrdy Gl
where plural 20 sensors are-provided corresponding to respective

sanpl e cont ai rRindg theagap betweenc aheevaeuitdA prioceasimg bipks ddipoents W
need to provide a neans for noving so as to correspond to sanple containing
stages of the caadseitherlds wWiittten sy BBSitherd ol i thé heebetbon EDsGaaf er

check means and nove the 25 cassette 12A instead. Using the wafer check
means, it is checkedirde Whe&hconventional vacuum processing apparatus 800
5 deals with samples having'a diameter d not laréer than 8
inches, such a construction described above can be used.
However', in an apparatus dealing with a sample having a
diameter d as largé as 12 inches, the outer dimension of the
cassette 12 becomes larger and consequently the width W1 of

10 the cassette block containing a plurality of the cassette 12
becomes larger.Since the width (W2sWl) of the wvacuum
processing block is determined corresponding to the width Wi,

the whole of the vacuum processing apparatus 800 requires a
larger space. Further, as the widths W1, W2 of the cassette

15 | block and the vacuum processing bléck become larger, the doors
214, 216 must be made larger and a large maintenance space is
required in order to keep é space for the doors 214, 216 to

be opened. For example, if a 12-inch sample is dealt in the
conventional apparatus, W1=W2=150 cm, G1=G2=90 cm and the

20 maintenance space between the vacuum processing apparatuseé
100 adjacent to each other becomes MS=90 cm. This results in
increase in effective occupying area of the vacuum processing
apparatus 800 in each of the bay areas. This is not preferable.

An embodiment of the mutual relationship of the various

25 kinds of elements in the wvacuum pfocessing apparatus in

accordance with the present invention will be described,



21 posiitions in the vertical direction of the cassette 12A the-unprocessed
sanpl es are cont ai ned.  For exanple, in a case where the wafer check neans
is the type in which a sensor is successi vel y noved so as.to correspond to
sanpl e containing 5 stages of the casset3& 12A, the sensor detects a
-Sanpl e ‘contai ning stage of the cassette 12A and presence or absence of a
unprocessed sceférerimgtte EONGLAONI Ag shogn vn [tthd hEigemsorthe novationdDr
exanpl e, upward fromthe |ower position of the cassette 12A, or downward
fromthe upperemosrtitdn of the aim ofsstli¢ eva2AumTHeranisefdkr r esbots 14r eis
output fromthe wafer check nmeans to be input to and stored in, for

exanpl e, a hoatramygelitiar theotrigimvhdmd teiedé i griree ofefhehsmedri sm@usf Oﬂfhe
manuf acturing |ine control for managi ng the whol e vacuum processi ng

- appar atuses. Iifne Q-hersdmeect ey clhtek niidid sposytheni At the a@ddstmad
" 5 chamber 4 and the unload lock chamber 5 and the center of the
processing chamber 6, that is, the rotational center 01 is
shifted toward thé side end side of the vacuum processing
portibn. The post treating chamber 7 is arranged in the
opposite side of the line L-L. Therefore, the rotating range
10 of the arm of the vacuum transfer robot io is narrow, and the
whole plan shape of the vacuum proceésing apparatus 100 can
be made L-shaped by arranging the vacuum transfer robot 10
near the side end of the vacuum processing portion. By such
a construction,the rotation range of thé arm of the vacuum
15 transfer robot 10 becomes nearly one-half of one round circle.
By making the rotating range of the arm of the vacuum robot
10 for transfer a wafer to limit within nearly semi-circle,
one sample 3 can be transferred to the load lock chamber 4,
the.unload lock chamber 5, the processing chamber 6 and the
20 post treating chamber 7 within nearly semi-circle movement of
| the arm. As described above, since the rotating range of the
arm of the vacuum transfer robot 10 is designed within nearly
semi-circle, the width W2 of the vacuum processing block 2 can

be made narrow.

25 As described above, the vacuum processing apparatus 100

in accordance with the present invention keeps the



personal conputer in a console box on the cassette nounting table or the
host conputer for controlling the apparatuses through the personal
computer.. Then, in this enbodinment, the atnospheric transfer robot 20 9
is started to operate. ‘By operation of the3atnospheric transfer robot 9,
one of the unprocessed sanples in the cassette 12A is extracted out of the

cassette 12A afifyeménmipied maintenahee sphoe By hasking duupiwigithp Waeoifc Sheor
scoopi ng up and hol ding the surface of a sanple opposite 25 (reverse) to
the surface tgadeummessesstingsloclkoodi ag-smalikvasepossiblar énatakingethe
adhering and hol ding the reverse 22 side surface of the sanple, a
g:z:gg haV'Ugsﬁﬁééﬂﬁt;ﬁHeiVH#ﬂau%dkﬂgﬂbioﬁSelémenhsldrngngéé $anphe, vaauuma
lprocessing apparatus and the mutual relationship of the

"5  various elements into consideration while the width W1 of the
cassette block 1 copes with the large diameter sample. By
doing so, the effecti#é occupiéd area of the vacuum processing
apparatus 100 can be increased.

Since there is the maintenance space MS between the vacuum

10 processing blocks 2, there is no obstacle in that the operator
opens the doors 214 in the side to perform maintenance work.
Further, there is provided an enough space in the back face
side of the vacuum processing block 2 to open the doors 216
and perform maintenance work.

15 In the vacuum processing apparatus 100 in accordance with
the present invention, the positional relationship between the
vacuum processing block 2 and the cassette block 1 can be
changed along the lateral direction of the cassette block. For
example, as shown in FIG.1ll and FIG.12, the vacuum procéssing

20 block 2 and the cassette block 1 are arranged so that the
center line of the vacuum processing block 2 cross in the
center of the cassetfe block 1 in the lateral direction, in
other words, the vacuum processing block 2 and the cassette
block 1 may be arranged so as to form a T-shape in the whole

25 plan shape. In the T-shape arrangement, since there is the

maintenance space MS between the vacuum processing blocks 2,



mechani cal 'y
devi ce ‘adheri

gri ppi ng the peripheral portion'bf the'sanple. Further, as the
ng and hol ding the reverse side 5 surface of the sanple,

there are. devices having a function of vacuum sucki-ng adhesion and a
function of electrostatic attraction. In a3gase of using the device

adhering and

hol di ng the reverse side surface of the sanple having a

di aneter of 3PRerdd is MO (Cb¥taclid insthapothenvpepater ecpensietherdagesedls
and the dinmension of the adhering portion so as to decrease bending of the
sanpl e as smaih €Se POSSebLe. pEofoenampliatenaheryabritet ween the adhering
portions is set to d/3 to d/2 taking the center of the sanple as the center
where d is the di appéeplah Bhapd hef semel easBepeadibilgetn 1t endanoeat vatuum

bendi ng and t

he feature of bending of the sanple, displacenent of the

sanpl e OCCUVS?¥B€8s§EﬁgS®EBb%IZSﬂﬂ?ﬁ&ﬁdﬁdéﬁb@GWMEmntm@epsesemtngnvpndémnce

and anot her t
5

10

15

20

25

ansfer méans, which sonetinmes causes a trouble in

may be not strictly rectangular, that is, nearly rectangular

as far as the relation (W1+G1)-W2=Ms.is practically kept. The
strﬁctural elements contained in the cassette block 1 and the
vacuum processing bldck 2 and the arrangement relationship the
structural elements may be different from those in the
aforementioned embodiments. For example, in the embodiment
shown in FIG.13, the atmospheric transfer robot 9 of the
cassette block 1 is placed between the load lock chamber 4 and
the unload lock chamber 5 of the vacuum processing block. In
this case, the plan shape of the cassette block 1 is strictly
projecting shaped and the plan shape of the vacuum processing
block 2 is strictly depressing shaped, and thé whole of the
vacuum processing apparatus 100 is a combination of two blocks
of nearly rectangular shape forming a T-shape. In this
embodiment, the iocus of the extensible arm 91 can be
constructed so as to trace the locus containing the cassette
12 and the load lock chamber 4 in the load side and the load
lock chamber 5 in the unload side 5 without moving of the
atmospheric transfer robot 9 on ﬁhe-rail-by placing the
atmospheric transfer robot 9 of the cassette block 1 between
the load lock chamber 4 and the unload lock chamber 5 of the

vacuum processing block and movably arranging the cassette 12



20 dtsplacenent_of the orientation of the-sanpre. Further, in a case of
usi ng the device adhering and hol ding the reverse side surface of the
- sanple, the adhering force is required to have such a strength that the
sanpte is not detached by the inertia .forcggacting on the sanple when 25
the Sanple is being transferred including starting and stopping tine.
| f this condithonthe rmailsavidsfi Bd, this oenbeodimed® octbes afiofemenhigoned
the sanple fromthe scoopi ng-up device or in displacenment of the
orientation ofaiheenanpeespabe MSCbetwern thalevaceun i sro¢essingdolocks a2
position corresponding to. the reverse surface of an unprocessed sanple 5
requrred to b@agxhéanépﬁ.in the cassette 12A. In a state there the
scoopi ng-up device is Inserted, the cassette 12A is | owered
FIG.14 shows another embodiment of a wacuum processing
5 apparatus 100 in accordance with the presént_invention. The
vacuum processing apparatus has a cassette mounting table 130
and a console box 132 for evaluating and inspecting a sample
in addition to a cassette block 1, an atmospheric transfer
robot 9 and a sample cassette 12. .

10 FIG.15 shows a further embodiment of a vacuum processing
apparatus 100 in accordance with-the present invention. The
vacuum processing apparatus is a T-shaped vacuum processing
apparatus having a cassette block 1, an atmospheric transfer
robot 9 and a sample orientation adjuster 1l.

15 FIG.16 is a plan view showing another embodiment of a bay
area 200 in accordance with the present invention. A pair of
L-shaped vacuum processing apparatuses 100A, 100B are arranged
opposite to each other to form a set, and a console box 132
is placed between the sets. There is not the aforementioned

20 gap Gl, but (W1+W3)-W2=MS becomes the maintenance space when
the width of the console box 132 is W3. Since there is no gap
Gl, an operator needs to enter the zone 201 placing the vacuum
processing block 2 from the back of the bay area 200 through
the maintenance path 210 in order to perform maintenance of

25 the vacuum processing block 2. If it is required to reduce the

access time, a gap Gl may be provided between the console box



by a giyven anmount or the scooping-up device is lifted by a given amount. By
| owering of the cassette 12A or lifting of the scooping-up device, the '
unprocessed sanple is transferred 10 = to the scooping-up device while the -
sanpfe is kept in a scooped state. The scoqpi ng-up device extracts the
sanpl € out of the cassette 12A in keeping the state. Thus, one of the
unprocessed saspl egndh tHee AeighbbeingdA dassetteicbddciutl of Inhethissease,
12A> 15 As  described above, for exanple, the host conputer
instructs and (gQrWBeGY )Lke =MsTbeidmesC theanafiert endrate Spdveh unprocessed
sanple in the cassette 12A is extracted. The information from which stage

in the cassette 12#75he7unsr acpsaadviewpkhoingxar dayedrien hawiesysianeither
stored in the 20 host conputer every extraction of the sanple. The

at mospheri ¢ t ARl nen@Pd¥r & heyduiem Opfote@Ps DE§Sappasatpkesi int iecordance
scoopi ng-up device is noved to and stopped at a position where the sanple
can be | ogdedj;pho dee dRbdOCinvention. The vacuum processing- apparatus
100 in ‘this embodiment, cassette tables 16A for plural
cassette blocks 1 are formed in a continuous one-piece
structure, and a plurality of atmospheric transfer robots 9
run on a common rail 95 on the continuous cassette table. An
10 in-bay automatic transfer machine is placed between the bar
stoker and the atmospheric transfer robot 9 to transfer a
sample between the vacuum processing blocks 2. In this case,
the cassette block 1 is functionally corresponds to each of
the vacuum processing blocks 2 one by one, and it can be
15 thought that a plurality of nearly rectangular blocks
corresponding to the respective vacuum processing blocks 2 aré
connected together.

FIG.18 is a plan view showing the construction of an
embodiment of a manufacturing line in accordance with the
20 present invention. It can be understood from FIG.18 that the
vacuum processing apparatus 100 in accordance with the present
invention is L-shaped or T-shaped in plan shape and a
sufficient maintenance space MS can be kept between the vacuum
processing blocks 2 even if the gap bétween the vacuum

25 processing apparatuses 100.

On the other hand, if the sufficient maintenance space



chanber_4. 25 - The load | ock chanber 4 is isolated froma vacuum

envi ronment of the vacuum processing portion 2 and is in an . 24

at mospheri.c pressure state. The unprocessed sanple hel d by the scoopi-ng-up
devi ce of the atnospheric transfer robot 94is |oaded into the |oad | ock
chanber 4 in such a state to be transferred to the |load | ock chanber 4 from

the scoopi ng- §8 provig¥dcen the cnwIRional reetahgulagbohclumhaprogessing
transferred the unprocessed sanple into the load | ock chanmber 4 is returned

to a predet er ghpaeaRAUT t0W sHowh apekngney oRxXtoPpesmpavtsodhethe gap
operation described above is instructed and controlled 10 by,  for
exanpl e, the RggfeefMBHECYacuum processing apparatuses must be increased.
As the result, number.of vacuum processing apparatuses which
5 can be arrahged in the same iength of line is only five for
the conventional rectangular vacuum processing apparatus 800
in comparing to seven for the vacuum processing apparatué 160
in accordance with the present invention as shown in the
embodiment. The difference of two in number of vacuum
10 processing apparatuses is large when the whole semiconductor
manufacturing line is considered, and becomes a large
differende in arranging a necessary number of apparatus in a
clean room having a given space and in saving footprint. As
for transferring of sample from a bay area having an automatic
15 transfer machine to a bay area:for the next process, when the
vacuum processing apparatus in accordance with the present
invention is employed, an amount of processing corresponding
to seven vacuum processing gpparatuses can be performed using
one side of the one bay area. Whereas, when the conventional
20 apparatus is employed, an amount of processing corresponding
to only five vacuum processing apparatuses can be performed.
This difference of two apparatuses largely affects on
jimprovement of through-put in a semiconductor manufacturing
line. |
25 There are some cases where the rectangular vacuum

processing apparatus 800 is required to be partially used.



The information fromwhich stage in the cassette 12A the unprocessed sanple
| oaded in'the |l oad | ock chanber 4 is extracted is successively stored in

t he host conputer every extraction of the sample. 15 The | oad | ock
chanber 4 having received the unprocessed a@mle is isolated from

at nosphere and evacuated to. vacuum Then, the isolation to the processing
chanber is relResedimnsutiveal eagel, 0ty Ghardreyink i she ohwshapatiedrwili-tshdped
processi ng chanber to be capable of transferring the unprocessed sanple. 20
Then, a. predekeiciiuie froeessingr appadng i190dn’ aceeddancehwivhctiven present
processi ng zone. The sanpl e having been perfornmed vacuum processing (sanple
after processq@lvédrftidnaajackmht r €6 t bReVatettangolas sivacwme froddesing
unl oad | ock chamber 5 by a vacuumtransfer robot to be 25 | oaded into the

girllrrfﬁgr.l ock chypfathus THOOYa@IUprépens hafintehendeiss pase 0¥ Nganipbde ket
5 between the vacuum processing blocks.

FIG.19 is a plan view showing the whole construction of
another embodiment of a semiconductor manufacturing line in
which.the vacuum processing apparatuses in accordance with the
present invention are partially employed. This semiconductor

10 .manufacturing line has a line automatic transfer machine 204
and is of a line automated type where transferring of a sample
between each of the bay areas 200A to 200N and the line
automatic transfer machine 204 is performed by an operator.
In this system, the same effects as in the embodiment of

15 FIG.18 can be attained.

FIG.20 is a plan view showing the whole construction of
a further embodiment of a semiconductor manufacturing line in
which the vacuum processing apparatuses in accordance with the
present invention are partially employed. This semiconductor

20 manufacturing line has in-bay automatic transfer machines 202
and a line automatic transfer machine 204 and is of a fully
automated type where transferring of a sample inéide each of
the bat areas and between each of the bay areas 200A to 200N
and the line automatic transfer machine-204 is performed

25 without an opérator. In this case, by arranging the L-shaped

or T-shaped vacuum processing apparatuses 100 adjacent to each



25 to that in the atnospheric transfer robot 9. As the scoopi ng-up device,
the scooping devices simlar to those of the atnospheric transfer
robot 9 may be used except for the device having a function of vacuum
adhesion. 5 After | oading the procedaged sanple, the unload | ock
chanmber 5 is isolated fromthe vacuum processing portion 2 and the pressure
i nsi.de the unbtherl ook chgnbarréngingdjtbeed.+shapedspirer iT-shageslr yactium
unl oad | ock chamber 5 in which the i'nner pressure 10 becones at nospheric
pressure i s opeoeessdnat nappaeacusUniied sirchaacstrdaacet heitbhodpiengpresent
device of the atnospheric transfer robot 9 is inserted to the unload | ock

chanber 5, andnveationcecaddacemtpl eoi stheanséetamsgular t vacanmopiprocessing
devi ce. The scoopi ng-up devi ce having received the processed
apparatus 800, a proper maintenance space MS can be Kkept
5 between the vacuum brocessing blocks.

In the aforementioned embodiments, it has been described
that the cassette and the atmospheric transfer robot are placed
in an atmospheric environment and the atmospheric transfer

| robot is operated in an atmospheric environment.. However, as
10 shown in FIG.21 and FIG.22, it is possible thét the cassette
12 is placed in a vacuumlenvironment and the transfer robot

10 is operated in.only a vacuum environment. FIG.21 shows an
embodiment where two cassettes 12 are placed, and FIG.22 shows

an embodiment where three cassettes 12 are placed. In the both

15 cases, the whole vacuum processing apparatus is of a T-shape.

In FIG.21 and FIG.22,'extraction of a sample in the
cassette 12, transferring of the extracted sample to the
vacuum processing zone, transferring of the sample from the
vacuum processing zone and storing of the sample to the

20 original position in the cassette are performed under a vacuum
environment using the vacuum transfer robot 10. In these
cases, in regard to the vacuum processing system, there is no
need to provide the load lock chamber and the unload lock
chamber in the aforementioned embodimenﬁs, in principle.

25 Therefore, number of data elements successively updated by the

host computer is reduced by number of the data elements used



15 sanple transfers the sanple out of the unl oad | ock chanber 5. After
that, the unload | ock chanber 5 is isolated from at nosphere and evacuat ed

to a vacudmto be prepared for |oading of the next processed sanple. On the

ot her hand, the atnospheric transfer robot £ having 20 the processed
sanple in the scooping-up device is noved to and stopped at a position

where the processathedgdd Iowk hehanber nenidi the whtoadsieckechamberhen,
scoopi ng-up device having the processed sanple is inserted into the

cassette 12A in keem nghilye sasép. aTheoRbainlingt swafpeit ef ceoanples tine the

I nserting position so that the processed-sanple is returned to the position

where the

10

15

20

25

Zadienesses perpbeméasbpeanwartieyi mhldok amedms nexler a vacuum

environment. Further, in an apparatus having an orientation

~adjusting means of an unprocessed sample, the orientation

adjustment is performed under a vacuum environment.

Furthermore, in an -appératus having an intermediate
cassette between the cassette and the vacuum processing zéne,
there are provided a robot for transferring the sample between
the cassette and the intermediate cassette and a robot for
transferring the sample between the intermediate cassette and
the vacuum processing zone.

In such a vacuum.processiﬁg system, since the intermediate
cassette is added, number of data elements successively updated
by the host computer is increased by nqmber of the data
elements used for the intermediate cassette and the robot.

Still further, in the aforementioned embodiments, the

processed surface of a sample is upside and the sample is held

horizontal in a state when the sample is contained in the
cassette, in a state when the sample is transferred and in a
state when the sample is vacuum-processed. However, the other
position of the sample is no problem.

As having been described above, according to the present
invention, it is possible to provide a .vacuum processing
apparatus capable of coping with larger diameter samples and

capable of suppressing increase in manufacturing cost, and at

t he



After |nsert|ng the scoopi ng-up device having the processed sanple,
the cassette 12A is lifted or the scoopi ng- up device is lowered. 5
By doing so, the processed sanple is returned to and contained in the
posi tion where the processed sanple has beetboriginally cont ai ned. Such
operation is simlarly perfornmed to the remaining unprocessed sanples in
t he cassette.Eh@zsuheﬂtnmﬂchavmngxh betipencratrtatnabibityn t he cassettes
12B, 12C. That is, the unprocessed sanple successively extracted from each
of the cassettes CNRuﬂnhamme iit, fisr possible rmorberesideheaheamimominetqr
for exanple, stores information on that an unprocessed sanple extracted -
from whi ch st agadifadturindi thneassatdlsl éaefwadp ingrowith Bisedem dimmeter
i nformation, novenent of a sanple, extraction of the sanple froma
cassette, per fgumples ahd\/a@wnqorms:m tanpdlsl & cotp | suppreseing nimgredse
the sanple to the cassette after

-5 in manufacturlng cost by maintaining necessary installation

number of vacuum processing apparatuses and not decreasing the
‘maintainability by employing the vacuum processing apparatuses
in accordance with the present invention to the semiconductor
manﬁfacturing line. |

10



vacuun1processing[ i s managed and controlled. 20

novenment of a sanple from being extracted to being retur jp eﬂ |naI

cassette, sis performed according to the steps in the f ol
checking of a containing position in a cassééte. (2) ext nple
in the cassette using an 25 at nospheric transfer robot
t he sanpl e i ntwhat | mdclaitkedhisber using 27 an at nospheric transfer
robot. (4) transferring of the sanple fromload | ock chanber to a vacuum
processi ng zorik. usikyacuac proecesaisgeappatatus (®mposed ofnd r@amnnmblock
processing in the vacuum processing 5 zone.
and a vacuum processing block, said cassette block having a
cassette table for mountlng a plurality of cassettes, each
5 containing a sample, said vacuum processing block having a
plurality of processing chambers treating said sample and
vacuum transfer means for transferring said sample, wherein
both of the plan shapes of said cassette block and said
vacuum processing block are nearly rectangular and the relation
10 W,-W,>C, is satisfied, where W, is the width of said cassette
block, W, is the width of said vacuum processing block, and C,

is the width of said cassette.

2. A vacuum processing apparatus composed of a cassette block
15 and a vacuum processing block, said cassette block having a
cassette table for mounting a plurality of cassettes, each
containing a sample, said vacuum processing block having a
plurality of processing chambers for treatiﬁg'said sample and
vacuum transfer means for transferring said sample, wherein
20 the width of said vacuum processing block'is designed
smaller than the width of said cassette block, and the plan
view of said vacuum processing apparatus is formed in any one

of an L-shape and a T-shape.

25 3. A vacuum processing apparatus composed of a cassette block
and a vacuum processing block, said cassette block having a

cassette table for mounting a plurality of cassettes each

[




(6) transferring of the sanple fromthe vacuum proceﬂﬁ;lsn&tﬂ%%eﬁl&ﬁ
lof t he

unl oad | ock chanber using the vacuumtransfer robot

sanple fromthe unload | ock chanber using the at mspheﬂ!ﬂl‘ﬂw‘mﬂm obot .
0 (8) containing of the sanpl-e i nt4¥ the ori gi n the
cassette using the atnospheric transfer robot. In every movement of the
sanpl e from ( Eentaifgings asheampile t Apdabatmospherhost tranpferr means for
successi vel y updates the informati on on what designated nunber sanple each
of the 15 stxensfieririsg Faidupampleg Faist exmgungn @:qms‘samgadﬂfan dwesring
one of the sanples. By doing so, each of the sanples is nanaged, that is,
it is managedanp@liuxkkekitynaofd mmtmzessaim:g eClhambessi :ﬁowhipelrfgrmiimgn.vdénum
exanpl e; the successive updating state process by the 20 host conputer
may be succesgpiroeegsdngptaysdidnsamphbeuwam Jpant dswikn g hsyndesmoroittren 1 1c@ding
screen. In this case, each of the stations and what designated nunber
sanpl e exisst ssdide, a load lock chamber on the unloading side and wvacuum

- transfer means for transferring said sample between said
processing chamber and said load lock chambers on the loading
side and the unloading side, said atmospheric transfer means
transferring said sample between said cassette and said both

10  load lock chambers, wherein
both of the plan ‘shapes of said céssette block and said
vacuum processing block are nearly rectangular and the relation
W,-W,2C, is satisfied, where W, is the width of said cassette
block, W, is the width of said vacuum processing block, and C,

15 is the width of one cassette.

4. A vacuum processing apparatus composed of a cassette block
and a -vacuum processing block, said cassette block having a
cassette table for mounting a plurality of cassettes each
20 containing a sample and atmospheric transfer means for
transferring said sample, said vacuum processing block having
a plurality of processing chambers for performing vacuum
processing to said sample, a load lock chamber on the loading
side, a load lock chamber on the unloadirig side and vacuum
25 transfer ﬁeans for transferring said sample between said
processing chamber and said load lock chambers on the loading

side and the unloading, said atmospheric transfer means

e




e

present _are displ ayed so as to be easi |y recogni zedhidgheiH BednHeplced 257

In a case where orientation adjustnent of an unproce

perforned,s this step is perforned between the above ) and

(3). ‘Such managenent and centrol for novenst8 of sa rformed

In a case where the vacuum processing portion 2 has a plurality of vacuum

processi ng zormnsFerring s&sislimampliehdetwaen @addn paseette nyngosaidnboth

has, for exanple, two vacuum processing zones. In this case, the sanple is

processed in deddcsark prhamsees), |wh@ee13ml el dependi ng on the processing

I nformation. Here, the series processing neans that a sanple is

vacuum processed |Mobheofathenpﬂancsaapmg of said cassette block and sald
vacuum processing block are nearly rectangular and the width

5 of said vacuum processing block is designed smaller than the

width of said cassette block, and the'plan view of said vacuum
processing apparatus is formed in any one of an L-shape and

a T-shape.

10 5. A vacuum processing apparatus composed of a cassette .
block, a vacuum processing block and étmospheric transfer
means for transferring a sample between both blocks, said
cassette block having a cassette téble for mounting a
plurality of cassettes each éontaining said sample, said vacuum

15 processing block having a plurality of processing chambers for
performing wacuum processing'to said sample, a load lock
chamber on the loading side, a load lock chamber on the
unloading side and vacuum transfer means for transferring said
sample between vacuum transfer means for transferring said

20 sample between said pfocessing chamber and said load 1lock
chambers oh the loading side and the unloading, said
atmospheric transfer means transferring said sample between
said cassette and said both load lock chambers, wherein

both of the plan shapes of said cassette block and said

25 vacuum processing block are nearly rectahéular and the
relation W,-W,>C, is satisfied, where W, is the width of said

cassette block, W, is the width of said vacuum processing

+ C L M s =%




10 zone, and the processed sanple is  successivety vacuum processed
in the renaining vacuum processing zone. The parallel pro@msﬁwﬂ aﬂEanS
a sanpl e i's vacuum processed in one vacuum processing zone
sanpl e, i s vacuum processed in the renalnlnggvacuun1proces
In a case of series processing, a sanple nunbered by the hos conputer |s
processed accopUpdl, t @and detid ntedvdtierofnshé heapseeessed sanple is
returned to the original p05|t|on in the cassette. In a case of parall el
processi ng, since the host conputer 20 manages and control s i'n what
vacuum processi ng zone and -how a nunbered sanple is processed, the
processed sanpbe i SArwhounsd proddssing RpParapvest aogordinge toas Bt tene | 6Fa
case of parallel processing, the host conputer nay nanage and control which
vacuum processe¢hgimohetoscladm 8% whdepéndi ng on from which stage in the
cassette the sanple is extracted and what desi gnated nunber the sanple has.
5 both of the plan shapes of said cassette block and said

vacuum processing block are nearly rectangular ahd the
relations W>W, and G,<G, are satisfied, and W,-W,=Ms is used as
a maintenance space, where W, is the width of said cassette
block, W, is the width of said vacuum processing block, G, is
10 a gap between the cassette blocks adjacent to each other, and
G, is a gap between the vacuum processing blocks adjacent to

each other.

7. A vacuum processing apparatus composed of a cassette block

15 and a vacuum proeessing block, said cassette block having a
cassette table for mounting a plurality of cassettes each
containing a sample and atmospheric transfer means for
transferrigg said sample, said vacuum processing block having
a plﬁrality of processing chambers for performing vacuum

20 processing to said sample, a load lock chamber on the loading
side, a load lock chamber on the unloading side and vacuum
transfer means for transferring said sample between said
processing chamber and said load lock chambers on the loading
side and the unloading, said atmospheric transfer means

25 transferring said sample between said cassette and said both
load lock chambers, wherein

both of the plan shapes of said cassette block and said

| ) O A




29 In a.case where series processing and parallel processy. h ] -
since the host conputer malrcl)ages andgcontrgl sin vmgt Vac?;?%e&}ﬁsﬁ@eﬁﬁ. ‘a"%"ne :
and how a snunbered sanple is processed, the processed sanygl ’Iﬂﬂlﬂﬁw %to
the orjiginal positionin 5 the cassette. g£xanples of th

processing zones are a conbinati on of zones having the sanme plasma

generating netfidyul EHEEESd 199 Y1sbE f et fdaa98R eledhtiatgud@iesand the
conbi nati on of a plasna etching zone and a post-processi ng zone such as 10

ashing, a conbidwidhOl R, el CAhd & 28N e bt fd 4 18d WhHErk0w, 008 ERE &R4AeA.
The dummy sanple in a cadsetté is handfed in the sane manner "as for the

unprocessed sgypl g eBhsEBELREIHL6EKUW, is the width of said vacuum

processing block, G, is a gap betweén the cassette blocks

5 adjacent to each other, G, is a gap between the vacuum

processing blocks adjacent to each other and C, is the width

of one cassette.

8. A vacuum processing apparatus according to claim 7,
10 wherein the relationships W,22d and W,-W,>d are satisfied where

d is the maximum diameter of a sample to be processed.

9. A vacuum processing apparatus according to any one of
claim 1 to claim 8, wherein said cassette block is designed

15 to contain a sample having a diameter not less than 300mm.

10. A.vacuum.proéessing apparatus composed of a cassette block
and a vacuum processing blodk, said cassette block having a
cassette table for mounting a plurality of cassettes each
20 containing a sample, said vacuum processing block having an
etching processing apparatus for performing etching processing
to said sample and vacﬁum transfer means for transferring said
sample, wherein
both of thé plan views of said cassette block and said
25 vacuum processing block are nearly rectangular aﬁd' the
relation W,-W,>C, is satisfied, where W, is the width of said

cassette block, W, is the width of said vacuum processing

-_
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vacuum processing which is performed to the unprocessed sanple. 15 A

detecting neans for detecting presence or absence of a sanple is provided
in each ofs the cassette, the scoopi ng-up device of 'the at nmlﬁﬂﬂeéti}ﬁsBéeﬂlea%Ed

robot’, the orientation adjusting station, thg station in theiq"ﬂ@@!”ﬂm ,
chanmber, the scoopi ng-up device of the vacuumtransfer robot 1'
20 In the vagiudkprorgsel i 44 widith YRlAD ddsddeean! 0ad -
A contact type or a non-cchtact type sensor I's properly selected to be used
as the sanple detecting neans. The cassette, the scooping-up device and

each of the 25 stations becone checking points for novenent process of

the sanple. 180 A semiconductor manufacturing line comprising a plurality

of bay areas whére a plurality of vacuum processing apparatuses

5 composed of a cassette bldck and a vacuum processing block are

arranged in order of manufacturing process, said cassette

block having a casSette. table for mounting a cassette

containing a sampie, said vacuum processing block having a

plurality of processing chambers for performing vacuum

10 processing to said sample and vacuum transfer means for
transferring said sample, wherein

at least one of said vacuum processing apparatuses is

designed so that said cassette block is capable of containing

a sample having a diameter not less than 300 mm and the

15 relation W,-W,2C, is satisfied, where W, is the width of said

cassette block, W, is the width of said vacuum processing

block, and C, is the width of one cassette.

12. A semiconductor manufacturing iine according to claim 11,

20 wherein each of said'bay areas has a stoker, said sample being
transferred along the manufacturing line and to the stoker in
each of the bay areas using an automatic line transfer machine,
said sample being transferred between said stoker of each
bay area using an automatic bay transfer machine.

25

13. A method of constructing a semiconductor manufacturing

line comprising a plurality of vacuum processing apparatuses

T




”

I n such.a construction, for exanple, when presence of a seﬁpgedhﬁsgaﬁe@maﬁj
in the scooplng up deV|ce of the vacuum transfer robot 10 a
sanple is not detected in the station in the vacuum processMﬁlEm[ﬂHm '
means that a 5 trouble occurs in the sanptg transfer

scoopi ng-up device of the vacuumtransfer robot and the station in the

vacuum pr ocesskdipd988 dgcat eage@%teal@m%c@r& amaca/%f %ﬂ@éﬁmﬁ?téoggfn

can be properly ahd speedy prefornmed erefore, | S possi o} prev

the through- v erR*'ta aﬁafng‘éei"”ﬂb@ Fosd @R @'ﬁbdﬁﬁr eani g vdald(} processing

construction he sanpl e detecting neans is not provi ach 0

bresence. of 'z LA £ Sz foRRieT R R foRkSscing o FEE 'ﬁ%‘“é’k en¥hpEein
and presence of a la 183ER! @i Wtsgu%e%tgguinng%%eﬁ]s%&igméga%rans UE?

processing zone, this nmeans that a troubl e occur

machi ne bef Wee&‘eé:{%éé alh0PphP LHE L9Adn QFK sHAMEs saé'{q:é Wiock is larger

than the width of said wvacuum processing block and the plan
view of said vacuum processing apparatus is formed in any one

of an L-shape and a T-shape, and
a_maintenance space is provided between said any one of
10 L-shaped and T-shaped vacuum processing apparatuses and the

adjacent vacuum processing apparatus.

14. A method of constructing a semiconductor manufacturing
line according to claim 13, wherein a plurality of bay areas
15 having e pluraliﬁy of said vacuum processing apparatuses
arranged in order, according to the semiconductor manufacturing
process, a line automatic transfer machine and in-bay
automatic transfer machines being provided, each of the bay
areas having a stoker, said sample being transferred along the
20 manufacturing line and to the stoker in each of the bay areas
using an automatic line transfer machine, insaid said bay
area, an automatic in-bay transfer machine transfers said

samples between said stoker and said processing apparatuses.

25 15. A method of constructing a semiconductor manufacturing
line according to any one of claim 13 and claim 14, wherein

said vacuum processing apparatus contains an etching processing

RN




scoopi ng-up device of the vacuumtransfer robot, or in the vacuumtransfer
robot, or the sanple transfer machi ne. between 20 t he scoopi ng-up device
of the vacuum transfer robot and the station in the vacuum processing zone
due to. some cause, and recovering for the tgguble can be properly and
speedy preforned. Therefore, it is possible to prevent the through- put of
the whol e systgpparatusdecoeapepgoriibng etchifidcprecessbad mild hamglhe,
fol l owm ng useful ness. (1) Since which stage in the cassette an unprocessed
31 sanple is contained is checked and novenent of the checked unprocessed
sanpl e i s successively nmanaged and controll ed by nunbering the unprocessed
sanpl e, the processed sanple can be certalnly returned to the original
p03|t|on of the cassette. :

Sheet Has Been. RTlaced 1
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5 . (2) Since which stage in the cassette an unprocessed sanple is
contained is checked and novenent. of the checked unprocessed sanple is
successi vel y managed and control |l ed by nunbering the unprocessed sanple

even'in a ca;g?%ér§€£iggogkggﬁgghﬂgsuggralIeI processi ng or m xed

processing of 0~ proceéssed sanple can be certainly returned
casset te an unpr ochsuadhel midSeEPERE, Fpatitus A FolBaRRe 6RO Lhstre
checked unbr oEF3sE9a3ATR Sacko SSERNRNG TBrNged 208 SRObgeL ol R

Checked and manGaF oIS FaP o aBrELRe, & Rl ftcPRertsten: <

Sanpl o' | Rl PR SRORE.S HANRNG 1280 he AFASIORT oh - TAURERE] PERRS ot Dogan.

be identifieqvg u&émigggégggﬁé(g18gylﬁgs a plurality of processing chambers

for performing vacuum processing to the sample and a vacuum

transfer means for transferring the sample. Both of the plan

views of the cassette block and the vacuum processing block

10 ére nearly rectangular, and the width of the cassette block

is designed larger than the width of the vacuum processing

block, and the plan view of the wvacuum processing apparatus

is formed in an L-shape or a T-shape.

fThis Sheet Has Been Reilaced 1
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stage in what cassette the defective sanple is contained in. Therefore, the
cause of the defect occurrence can be known in a short tinme and accordingly
the time required for the 25 count ernmeasure can be shortened by the tine
shortened in identification of the processing state. . 32 Al'though the
description in the above enbodi nent is bases on that the dianeter of the
sanple is 300 nm (12"), the above usefulness is not limted to the dianeter
of the sanple. The maintenance will be described below 5 As for

mai nt enance of the vacuum processi ng apparatus 100 in accordance wth the -
present invention, nost of the maintenance of the cassette block 1 can
be perfornmed fromthe front side of the cassette block since the cassette
bl ock 1 : '

FIG. 1

-
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faces the line of in-bay automatic transfer machi ne 202. 10 On the
ot her hand, as for the naintenance of the vacuum processing block 2, an
operator i's required to enter the area placing the vacuum processi ng bl ock
2 fromthe back side of each bay area-through the nmaintenance path 203 or

t hrough the mai ntenance path 210. 15 2/22FIG 7 is a view showing the

rel ati onship between the size of the vacuum processing block 2 and the size
of the cassette block 1. Wen the |onger side (wdth) of the vacuum _
processing block 2 is witten by WL and the shorter side is witten by B1,
and the |longer side (width) of the cassette block 1 is 20 witten by W
and the shorter side is witten by B2, the relations W>B1, W>B2 are
satisfied. It is preferable that the relation W-W=d is satisfied where d
is the dianeter of the sanple. Wen the gap between the cassette bl ocks of
‘the vacuum 25 processi ng appar atuses adj acent. to each other is witten by -

FIG. 2
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Gl and the gap between the vacuum processing bl ocks adjacent 33 to each
other is witten by & (referring to FIG5), it is assuned that the

rel ation Gl<® is satisfied. Mintenance space between the vacuum
processi ng apparatuses 100 adj acent to each other can be expressed by
(W+Gl) -We=M5. M5 is a 5 dinehsion_rquiﬁgd for mai ntenance work of an
operator. In this case, it is preferable'( at the relation (W+Gl)-W2=d is
satisfied. Although the maintenance space 203 is an entrance for the
operator, there are sonme cases where the space is not provided dependi ng on
the | ayout of the bay area 200. Even in 10 such a case, an installation
cl earance GL between the vacuum processi ng apparat uses adj acent to each
other is required at nminimum but the installation clearance practically

FIG. 3
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a val ue=near zero. In this case, W-W-=M becones the mai ntenance space. 15
The side face of the vacuum processing block 2 of the vacuum processing
appar.at us ‘100 in accordance with the present invention is of opening type
door structure. That is, two pairs of. hinged doors 214, 216 are provided in
the side face and the back face of the vagggm processing block 2. 20

In order to performmaintenance, it is required that (1) there are spaces
from whi ch an operator can check the devices and the pipes from back and
front sides, (2) there are spaces to which the various kinds of devices and
pi pes, for exanple, the main chanber can be drawn, and (3) there are spaces
in 25 whi ch the doors can be opened. Therefore, the maintenance space M5

is preferably 90 to 120 cm
| FIG. 4
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34 Accofding to the vacuum processi ng apparatus 100 in accordance with the
present invention, an operator can easily access to the side face and the

- back .face’of the vacuum processing block 2. Further, by opening the doors
214, the load 5 | ock chanber 5, the post treating chanber 7, the vacuum
transfer robot 10 and the various kinds gfopi pes and devices can be

I nspected and repaired. Furthernore, by opening the doors 216, the
processi ng chanber 6 and the vacuum punp and the various kinds of pipes and
devi ces can be inspected and 10 repaired. Since there is.the nmaintenance
space M5 between the vacuum processing blocks 2, there is no obstacle in
that -t he operator opens the doors 214 in the side to perform nmai ntenance
wor k. Further, there is provided an e iEisREEe in the back face 15 si de
of the vacuum processing block 2 to oﬁ%ﬂ e ors 216 and perform

mai nt enance wor k. .
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The pl an shape of the vacuum processing apparatus 100 is L-shaped, as
descri bed before. On the other hand, in the conventional vacuum processing
apparat us 800, the vacuum 20 processing. block and the cassette block
are generally constructed together to qﬁg%a rectangul ar shape in the

whol e,” as shown in FIG 9. The rectangul ape is selected based on the
shape of various kinds of elenments installed in the vacuum processing
apparatus and the nutual operational relationship 25 anong the various

kinds - of elenents. In the general conventi onal vacuum processi ng
apparatus, when the gap between cagsette bl ocks adjacent to each
other is witten by Gl and the gap be Ei vacuum processing bl ocks

adj acent to each other is witten by @&, there is the relation Gl[err] K.
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Si nce the conventional vacuum processi-ng apparatus 800 5 deals with
sanpl es having a dianeter d not |arger than 8 inches, such a construction
descr.i bed *above can be used. However, in an apparatus dealing with a sanple
having a diameter d as large as 12 inches, the outer dinmension of the
cassette 12 becones | arger and consequenylﬁzthe-mﬁdth WL of 10 t he
cassette block containing a plurality of { € cassette 12 becones

| arger. Since the width (W=W) of the vacuum processi.ng bl ock is determ ned
corresponding to the width W,, the whol e of the vacuum processi ng apparat us-
800 requires a |larger space. Further, as the widths WL, W2 of the cassette
15 bl ock and the vacuum processi ng bl ock becone | arger, the doors 214,
216 must be nade | arger and a | arge mmintenance space is required in order
to keep a space for the doors 214, 21 e ened. For exanple, if a
12-inch sanmple is dealt in the conveni;agb_ a?Bar-at us, WL=W2=150 cm _
Gl=&=90 cm and the 20 mai nt enance space between the vacuum processi ng
appar at uses ' ' : -

W2

)

W1



100 adj acent to each other becones M5=90 cm This results in increase in

ef fective occupying area of the vacuum processi ng apparatus 800 in each of

the bay arkas. This is not preferable. An enbodi nent of the nutual

rel ati onship of the various 25 ki nds of elenents in the vacuum processing
apparatus in accordance with the present8i/@2ention will be described, 3

6 referring to FIG 10. As shown in the figure, the rotational center 01 of

the armof the vacuumtransfer robot 10 is arranged in the right hand side
or the left hand side of the line.L-L connecting the mddle position of the
| oad | ock 5 chanmber 4 and the unload | ock chanber 5 and the center of the
processing chanber 6, that is, the rotational center 01 is shifted toward

t he side end side of the vacuun1prochﬂt§g f;

216




portion.- The post treating chanber 7 is arranged in the opposite side of
the line L-L. Therefore, the rotating range 10 of the arm of the vacuum
transfer rbbot 10 is narrow, and the whole plan shape of the vacuum
processi ng apparatus 100 can be nmade L-shaped by arranging the vacuum
transfer robot 10 near the side end of t®é22acuum processing portion. By
such a construction,the rotation range of the armof the vacuum 15
transfer robot 10 becones nearly one-half of one round circle. By making
the rotating range of the armof the vacuumrobot 10 for transfer a wafer
tolimt within nearly sem-circle, one sanple 3 can be transferred to the
| oad | ock chanber 4, the unload | ock chanber 5, the processing chanber 6
and the 20 post treating chamber F%ﬂtghi nearly sem -circle novenent of
the arm As described above, since Qt &¥i ng range of the armof the
vacuum transfer robot 10 is designed within nearly sem-circle, the wdth
W2 of the vacuum processing block 2 can be nmade narrow.

-




25 < As described above,- the vacuum processi ng apparatus 100 in
accordance wth the present invention keeps the 37 aforenenti oned

mai Nt enancé space by nmaking the width W2 of the vacuum processing bl ock 2
as small as possible in taking the shape of the various kinds of elenents
arranged in the vacuum processi ng appar 3042 and the nmutual relationship of
the 5 various elenents into consideration while the width WL of the
cassette block 1 copes with the large dianeter sanple. By doing so, the
effective occupied area of the vacuum processi ng apparatus 100 can be

I ncreased. Since there is the mai ntenance space M5 between the vacuum 10

processi ng blocks 2, there is no_ﬁgFfﬂEES i Ckgat t he operator opens the
doors 214 in the side to perform n nc rk.
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Further: there is provided an enough space in the back face side of the
vacuum processi ng block 2 to open the doors 216 and perform nai nt enance
work.. 15 ° I n. the vacuum processi ng apparatus 100 in accordance with
the present invention, the positional relationship between the vacuum
processing block 2 and the cassette bl oc{q losan be changed al ong the

| ateral direction of the cassette bl ock. For exanple, as shown in FIG 11
and FI G 12, the vacuum processing 20 bl ock 2 and the cassette block 1 are
arranged so that the center line of the vacuum processing block 2 cross in
the center of the cassette block 1 in the lateral -direction, in other

wor ds, the vacuum processing block 2 and the cassette block 1 may be
arranged so as to forma T-shape in the whole 25 plan shape. In the
~T-shape arrangenent, since.there is the nai ntenance space M5 between the

vacuum processi ng bl ocks 2, .
| " FIG. 11
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38 there is no obstacle in that the operator opens the doors 214 in the

" side to perform nmai ntenance work. The plan shape of the cassette block 1
and the vacuum processing block 2 in accordance with the present invention
5 may be not strictly rectangular, that is, nearly rectangular as far as
the relation (W+GL)-VW2=MS is practical 4o kegpt. The structural elenments
contained in the cassette block 1 and the vacuum processing block 2 and the
arrangenent relationship the structural elenents nay be different from
those in the 10 aforenentioned enbodi ments. For exanple, in the

enbodi mrent shown in FIG 13, the atnospheric transfer robot 9 of the
cassette block 1 is placed between the |oad | ock chanber 4 and the unl oad

| ock chanmber 5 of the vacuum processing block. In this case, the plan shape
of the cassette block 1 is strictly 15- projecting shaped and the plan

shape of the vacuum processing
| | o FIG. 12




block 2:is strictly depressing shaped, and the whol e of the vacuum
processi ng apparatus 100 is a conbination of two bl ocks of nearly
rectangul ar shape forming a T-shape. In this enbadi nent, the locus of the
extensible arm 91 can be 20 constructed so as to trace the |ocus _
containing the cassette 12 and the |oad yggkochanber 4 in the |oad side and
the |l oad | ock chanber 5 in the unload side w t hout novi ng of the

at nospheric transfer robot 9 on the rail by placing the atnospheric
transfer robot 9 of the cassette block 1 between 25 the |oad | ock chanber
4 and the unload | ock chanber 5 of the vacuum processing bl ock and novably
arrangi ng the cassette 12 39 on the rail 94. In this enbodinent, the
af orementi oned mai nt enance space M5 between the vacuum processing bl ocks 2

FIG. 13




can be kept. FIG 14 shows anot her enbodi nent of a vacuum processing 5
apparatus 100 in accordance with the present invention. The vacuum
processi ng’ apparatus has a cassette nounting table 130 and a consol e box
132 for. evaluating and inspecting a sanple in addition to a cassette bl ock
1, an atnospheric transfer robot 9 and d4s/2®l e cassette 12. 10

FI G 15 shows a further enbodi nent of a vacuum processing apparatus 100 in
accordance with-the present invention. The vacuum processi ng apparatus is a
T- shaped vacuum processi ng apparatus having a cassette block 1, an

at nospheric transfer robot 9 and a sanple orientation adjuster 11. 15
FIG 16 i1 s a plan view showi ng anot her enbodi nent of a bay area 200 in
accordance with the present invention. A pair of L-shaped vacuum processing
apparatuses 10A, 100B are arranged opposite to each other to forma set,
and a console box 132 is placed between the sets. There is not the

af orenent i oned FIG 14
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20 gap Gl, but (WL+WB)-W2=MS becones the mai nt enance space when the width
of the console box 132 is WB. Since there is no gap Gl, an operator needs
to enter the zone 201 placing the vacuum processing bl ock 2 fromthe back
of the bay area 200 through the maintenance path 210 in order to perform
mai nt enance of 25 t he vacuum processi ﬁ@/tﬂgck 2. If it isrequired to
reduce the access tine, a gap Gl nmay be provi ded between the consol e box
40 132 and the nei ghboring cassette block 1. In this case, (W+W+Gl)-W=M5
beconmes the mai ntenance space. FIG 17 is a plan view showi ng a bay area
havi ng anot her enbodi nent of a vacuum processi ng apparatuses in accordance
5 with the present invention. The vacuum processing apparatus 100 in this
enbodi nent, cassette tables 16A for plural .

FIG. 15
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cassette blocks 1 are formed in a continuous one-piece structure, and a
plurality of atnospheric transfer robots 9 run on a common rail 95 on the
continuous cassette table. An 10 . in-bay automatic transfer machine is

pl aced between the bar stoker and the atnospheric transfer robot 9 to
transfer a sanple between the vacuum progggsbng blocks 2. In this case, the
cassette block 1 is functionally corresponds to -each of the vacuum
processi ng bl ocks 2 one by one, and it can be 15 t hought that a
plurality of - nearly rectangular blocks corresponding to the respective
vacuum processi ng bl ocks 2 are connected together. FIG 18 is a plan view
showi ng-the construction of an enbodi nent of a manufacturing line in
accordance with the 20 present invention. It can be understood from
FI G 18 that ‘the vacuum processi ng apparg; iB&OQli accordance with the
present invention is L-shaped or T-shap T pl (gshape and a sufficient
mai nt enance space M5 can be kept ‘between the vacuum




processing blocks 2 even if the gap between the vacuum 25 processi ng
appar atuses 100. On the other hand, if the sufficient nmintenance space
41 is~prov1ded in the conventional rectangul ar vacuum processi ng apparatus
800 shown for the purpose of conparison, the gap between the vacuum -
processi ng apparatuses nust be increased{7ps2the result, nunber of vacuum
processi ng apparatuses which 5 can be arranged in the sane |ength of line
is only five for the conventional rectangul ar vacuum processi ng apparat us
800 i'n comparing to seven for the vacuum processing apparatus 100 in
accordance with the present invention as shown in the enbodinent. The
difference of tw in number of vacuum 10 processi ng- apparatuses is

| ar ge when t he whol e seni conduct or -
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manuf acturing line is considered, and becones a large difference in
arrangi ng a necessary nunber of apparatus in a clean room having a given
space.and In saving footprint. As for transferring of sanple froma bay
area having an automatic 15 transfer n%ghine to a bay area for the next
process, when the vacuum processi ng appa {2 in accordance with the
present invention is enpl oyed, an anount of processing corresponding to
seven vacuum processi ng apparatuses can be performed using one side of the
one bay area. Wereas, when the conventional 20 apparatus is -enployed, an
anount of processing corresponding to only five vacuum processi ng
‘appar at uses can be performed. This difference of two apparatuses |largely
affects on inprovenent. of through-put in a sem conductor manufacturing -
line, 25 There are  some cases where the rectangular vacuum
processi ng apparatus 800 is required to be partially used.

FIG.18
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42 Even i n such a case, by arranging the L-shaped or T-shaped vacuum
processi ng apparatus 100 in accordance with the present invention adjacent
to the rectangul ar vacuum processi ng apparatus 800, a proper maintenance
space M5 can be kept 5 between the vacuum processing blocks. FIG19 is a
pl an vi ew showi ng the whol e construcH(MﬂQib%nother embodi ment of a

sem conduct or manufacturing line in which the vacuum processi ng appar at uses
i n accordance with the present invention are partially enployed. This

sem conductor 10 nanufacturing line has a |ine automatic transfer machine
204 and is of a line automated type where transferring of a sanple between
each of the bay areas 200A to 200N and the line automatic transfer nmachine
204 is perfornmed by an operator. In this system the sane effects as in the

enbodi ment of
FIG. 19

AT
| )
UUUULL

210

=

o5

200N A

5




15 FI G 18 can be attained. FIG 20 is a plan view show ng the whol e ,
construction of a further enbodi nent of a sem conductor manufacturing |ine

i n which the vacuum processi ng apparatuses in-accordance with the present
invention are partially enployed. This sem conductor 20 manuf act uri ng
line has in-bay automatic transfer nmachi#®52202 and a |ine automatic
transfer machine 204 and is of a fully automated type where transferring of
a sanple inside each of the bat areas and between each of the bay areas
200A to 200N and the line automatic transfer machi ne 204 is performed 25

W t hout an operator. In this case, by arranging the L-shaped or T-shaped

vacuum processi ng apparatuses 100 adj ac t ch 43 other or by
arranging the L-shaped or T-shapedﬁféquéﬁ_
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processing apparatus 100 in accordance with the present invention

adj acent to the rectangul ar vacuum processi ng apparatus 800, a proper

mai nt enance space M5 can be kept 5 bet ween the vacuum processi ng bl ocks.
In the aforenentioned enbodi nents, it has been described that the cassette
and thé atnospheric transfer robot are @140 in an atnospheric environnent
and the atnospheric transfer robot is operated in an atnospheric

envi ronnent. However, as 10 shown in FIG 21 and FIG 22, it is possible
that the cassette 12 is placed in a vacuum environnent and the transfer
robot 10 is operated in only a vacuum environnent. FIG 21 shows an

enbodi nent where two cassettes 12 are placed, and FI G 22 shows an

enbodi ment where three cassettes 12 are placed. In the both 15 cases, the
whol e vacuum processing apparatus is of a T-shape. In FIG 21 and FI G 22,
extraction of a.sanple in the cassette 12, transferring of the extracted
sanple to the vacuum processi ng zone, transferring of the sanple fromthe

FIG. 21
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vacuum processi ng zone and storing of the sanple to the 20 ori gi nal
position in the cassette are perfornmed under a vacuum environnent using the
vacuum transfer robot 10. In these cases, in regard to the vacuum
processing system there is no need to provide the |oad | ock chanber and
“the unl oad | ock chanber in the aforene akﬁ%d enbodi ments, in principle. 25
Theref ore, nunber of data el enents successively updated by the host
conmputer is reduced.by nunber of the data el enments used 44 for the | oad
| ock chamber and the unload | ock chanber. In this case, a containing state
of sanples in the cassette is perforned by a wafer check neans under a
vacuum environnent. Further, in an apparatus having an orientation 5

adj usting neans of an unprocessed sanple, the orientation

FIG. 22
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adjustnentbls per f or med under a vacuun1enV|ronnent Furt her nore, |t e
appar at us having an internmedi ate cassette between the cassette and the
vacuum processi ng zone, there are provided a robot for transferring the

sanpl e-between 10" the cassette and the intermedi ate cassette and a robot:
for transferring- t he .safpl e between t&e internediate tassette and the -+~

vacuum pr ocessi ng zone. In such a vacoum pr ocessi ng syst em since the

updat Z‘Sdi?t“mi,t N R R A R et R A e

el ements u N THE c92MBi at e cassette and the robot. Still further,
in the aforementioned enmbodi nents, the processed surface of a sanpre Is

upsi de and the sanple_is hel.d ri.zontal_in a state when the sanple is
contained in the 2 t%%?%@FtEP i

and in a state when the Saaph# dr%c&é‘&iﬂ&“aBbQP@éi%e‘is EMEDERE ok N AkBELte

position of the sanple 1S no prob
block and a vacuum processing block. The cassette block has

a cassette table for mounting a plurality of cassettes

5 containing a sample ahd an atmospheric transfer means. The
vacuum processing block has a plurality of processing chambers

for performing vacuum processing to the sample and a vacuum
transfer means for transferring the sample. Both of the plan
views of the cassette block and the vacuum processing block

10 are nearly rectangular, and the width of the cassette block
is designed larger than the width of the vacuum pfocessing
block, and the plan view of the vacuum processing apparatus

is formed in an L-shape or a T-shape.
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" treating said sample one-by-oneﬁ and vacuum transfer means

.....

What- is —claimed ia: _
1. A vacuum processing apparatus cbmposed of a cassette
biock and a wvacuum prbcassing block, said cassette block
having a cassette table for mounting a plqrality of

cassettes, each containing a sample, said vacuum processing

block having a plurality of prccessing chambers for

r
for transferr:.ng said sample, wherein

said. cassette "block holds said plural:.ty of

cassettes in a vacuum environment, sa:.d processing

i chamber of said wvacuum processing- block and said

vacuum transfer means be:l.ng arranged on a stra:.ght
line, - _ both of the plan shapes

of sald cassette block and said wvacuum processing block

being nearly rectangular, said vacuum processing block
being extended in a direction . perpendicular to said
cassette block, .and the relation Wi-W2Z Cw is satisfied,

where° w1 is the width of said cassette block, W2 is the
width of said vacuum processing block, and Cw is the width

of said cassette. :

2. A vacuum processing apparatus composed of a cassette
block and a vacuum processing block, said cassette block
having a cassette table for méunting a plurality of

cassettes, each containing ‘a sample, said vacuum processing

- block having a plurality of processing chambers for

treating said sample one-by-one and vacuum tranafer means

* This is ths réplacemem sheet
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10 46 Claims What is claimed is: 1. A vacuum processi ng apparat us

conposed of a cassette block and a vacuum processi ng bImL_sal_d_casseLLe—
block 5 having a cassette table for nounting a pl urallty

gassettes, each containing a sanple;, said vacuum procesdjs
plurality of processing chanbers for treating said sanpl 'l u
vacuum transfer means for transferring €aid sanple, wher tte

bl ock holds said plurality of cassettes in a vacuum environnent, said
processi ng chanber of said vacuum processing bl ock and said '

for trahsferring said sample, wherein

said cassette block holds said plurality of cassettes
in a vacuum environment, said piocessing chamber of said
vacuum processing block and said‘ vacuum transfer means
being arranged on a straight line, said vacuum processing
block being extended in a direction perpendicular to said
cassette block,

- | 'm,the v)idth of said wvacuum processing bleck
being designed smaller than the width of said cassette
’

block, the plan view of said vacuum processing apparatus

10 'beJ.ng _formed in a T- shape.

3. A vacuum processing apparatus composed of a cassette
block and _'a' vacuum processing block, said cassette block
having a cassette table for mounting a plurality of
{5 cassettes each containing a sample and atmospheric transfer
means for transfer;ing 'said _sampie, said vacuum processing
block having a plurality of processing 'chamher.s for
pérfoiming vacuum processing to said sample one-by-one, a
load. lock chamber on the loading side, a load lock chamber
.'zo on the unloading side and vacuum transfer means for
transferring said sample between said processing chamber
and said load lock chambers on the loading side and the
unloading side, said atmogpheric transfer means
transferring said sample betwéen said cassette and said
25 both load lock chambers, ivh_eréin

said load block chamber of said vacuum processing
block and said vacuum transfer means and said processing

chamber are arranged in the longitudinal directien,
| - " This is ths replacement sheet
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vacuum transfer means being arranged on a straight |ine,

both of the plan shapes of said cassette block 'and sai d vacudm-processing
bl ock being nearly rectangul ar, said vacuum processi ng bl C bei ng ext ended

in a direction perpendicul.ar to sai d cassette block, and” 054/\2
[err] CJerr] is satisfied, where WL is the wdth of said d ﬁEH
is the width of said vacuum processing B ock,. and Cwis t

said cassette. 2. A vacuum processi hg apparatus conposed of a cassette

bl ock and a vacuum processi ng bl ock, said cassette block having a
cassette table for nounting a plurality of 25 cassettes, each

~containing a sanple, said vacuum processi ng bl ock having a plurality of
processi ng chanbers for treating said sanple one-by-one and vacuum transfer

nmeans
both of the

plan shapes of said cassette block and said vacuum
processing block being nearly rectangular . said vacuum

processing block being extended in a direction perpendicular

to said cassette block, and the relation Wi-Wz = -C;r is

satisfied, where W1 is the width of said cassette block, Wz
is the width of said vacuum processing block, and Cw is ‘the

width of sald cassette.

10 4. A vacuum processing apparatus éomposed of a cassette
block and a vacuum processing block, said cassette -block
having a cassette téble for mounting a plurality of
cassettes .'eéch containing a sample and atmospherii: transfer
means for transferring said sample, said  vacuum processing

{5 block having a plurality of processing chambers  for
performing vacuum processing to said sample one-by-cne; a
load lock chamber on the loading side, a locad lock cmer
on the unloading side and vacuum transfer means for
transferring said sample between said processing chamber

20 and said load lock chambers on the loading side and the
unloading, said atmospheric transfer means transferring
said sample between said cassette and said both load lock
chambers, wherein | |

said load block cha:f;l;;r of said vacuum processing block
and said vacuum transfer means and said processing chamber

are arranged in Ii:he longitudinal direction, _ both of the

plan shapes of said cassette block and said vacuum

 This is the replacement sheet
AR O O VO | seomen shoe

~ Date: 23 0CT 159




47 for transferring said sanple, wherein said cassette bl ock holds said
plurality of_cassettes in_a vacuum environnment, said processing chanber of
sai d vacuum processing bl ock and said vacuumtransfer means being arranged
on a strai gm:ssimmsseandlmmdmm processing bl ock being extended in a

direction per sai d cassette block, the width of said vacuum
processi ng bI gned smal | er4t han the wi dth of said cassette

bl ock, the plan V|em/o sald vacuum processi ng apparatus 10 being forned
in a T-shape. 3. A vacuum processi ng apparatus conposed of a cassette

bl ock and a vacuun1proce55|ng bl ock, said cassette block having a cassette
table for nmounting a plurality of 15 cassettes each containing a sanple and
at nospheric transfer '

processing block being nearly rectangular, said vacuum

processing block being extended in a direction perpendicular

to said cassette block, and the plan view of said wvacuum
processing apparatus is formed in any one of an L-shape and

§ a T-shape.

5. A vacuum processing apparatus compased of a cassette
block, a vacuum processing block and atmospheric transi'fer
means for transferring a sample between both blocks, said
10 cassette .block having a cassette table for mounting a
a plurality of cassettes each containing said sample, said
vacuum processing block having a plurality of processing
chambers for performing vacuum processing to said sample
one-by-one, a load lock chamber on the loading side, a load
15 1lock chamber on the unloading side and vacuum transfer
means for transferring said sample between Said processing
chamber and said load lock chambers on the load:.ng side and
the Tunloading 8side, gsaid atmospheric transfer means
transferring said sample between said cassette and said
50 both load lock chambers, wherein
said load i:locic cha:hber"c':f said vacuum -processing block
and said va.cuﬁm transfer means and said processing chamber
are 'arraﬁged in the longitudinal direction, said atmospheric
transfer means being arraﬁgéd betwéen said load lock chamber
on the loading side of said load lock chamber and said lock
chamber on the unload side, . both of the plan

shapes of said cassette block and said vacuum processing
_ S
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means for transferring said sanple, said vacuum processing block having a
plurality of processing chanbers for perform m

sai d sanpl e one-by-one, a.load.l.ack chanber..cn. th@ISISb&dH&Q;eéhge Ioad
|,ock chanmber 20 on the unloading side and vacuumt

transferri ng sai d sanpl e between said processing ¢ W ﬁld Ioad | ock

~chanbers on the | oading side and the unlSoadi ng atnnspherlc
transfer means transferring said sanple betmeen sald cassette and said 25
both | oad | ock chanbers, wherein said |oad | ock chanbers of said vacuym
processi ng bl ock and said vacuumtransfer nmeans and said proce55|ng chanber
are arranged in a |longitudinal direction, 48

block including saild atmospheric transfer means. are nearly
rectangular, and the relation Wi-W22ZCw is satisfied, where
W1 is the width of said cassette block, Wz is the width of
said vacuum processing block, and Cw is the width of said

§ cassette.

6. A vacuum processing apparatus according to any one of
claim 1 to claim 5, wherein both of the plan shapes of
said cassette block and said vacuum processing block a’re
10 nearly rectangular and the relations WI>w2 and GI<G2 are
satisfied, and We-W2=Ms is used as a maintenance space,
where WI is the width of said cassette block, W2 is the
width of said vacuum processing block, GI is a gép between
cassette blocks adjacent to each other, and G2 is a gap'.

between vacuum processing blocks adjacent to each othex.

7, " A vacuum processmg apparatus according to any one

% of claim 1 to ©laim 6, wherein said cassette block is
designed to contain a sample having a diameter not 1less
than 300mm. _ |
8. A vacuum processing apparatus composed of a
cassette block and -.a vacuum processing block, said
25 cassette block having a cassette table for mounting a
plurality of cassettes each containing a s.ample, said

vacuum  processing block 'ihaving an etching processing
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both of the

pl'an shapes of said cassette block and said vacuum processi ng

bl ock being

nearTy rectangular, said vacuum processi ng bl ock bei ng

extended i n @i dhdBifd B RIFERENdi cul ar to said cassette block, and the

relation W-
tassette blo
the wi dth of
eonposed of
bl ock havi ng

each cont ai ni

sai d sanpl e,
processing c
one- by- one,

the unl oadi n

10

. 15

20

SatISerd where WL is the width of said
C ﬁﬁ & E dth of sald vacuum processing block, and Cwis
-, 10 4. A5vacuun1proce55|ng appar at us

a cassette block and a vacuum processing bl ock, said cassette
a cassette table for nounting a plurality of cassettes

I ng a sanpl e and atnospheric transfer neans for transferring
sai d vacuum processing 15 block having a plurality of
hanbers for perform ng vacuum processi ng to said sanpl e

a |l oad | ock chanber on the | adlng si de, | oad Igck ch%ﬁber on
Q¢ sample

GUEATBTR (IR RRFITING SEoRIRRPFaFessing tO Sal

one-by-one, and vacuum transfer means for transferring said
sample, wherein said etching processinglapparatus of said
vacuum processing block and said vacuum transfer means are
arranged in the longitudinal direction, both of the plan
views of said cassette block and said vacuum processing
block belng nearly rectangular, and said vacuum.proce531ng _
block being extended in a direction perpendlcular to =aid
cassette block, and the relation Wi-Wa2 = Cw is satisfied,
whereIW1 is the width of said cﬁssette block, W2 is the
width of said vacuum processing block, and Cw is the width

of said cassette.

9., A semiconductor. manufacturing 1line comprising a
plurality of Dbay areas where a plﬁrality of wvacuum
processing apparatuses composed of a cassette block and a
vacuum processing block are arranged in order of
minufacturing process, said cassette block having a
cassette table for mounting a cassette containing a
sample, said vacuum processing block having a plurality
of processing chambers for performing vacuum
processing to said sample one-by-one and vacuum trgnsfer
means fér transferring said sample, wherein at least one

of said vacuum processing appazatuses is designed so

that said vacuum processing block is extended in a
direction perpendicular to said cassette block, said

vacuum processing block being extended in a direction

the replacernent sheet
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transferring $ai d sanpl e between said processing chanber 20 and said | oad

lLock chambers on the |oading side and the unloading—sat-t—atmospheric

transfer means transferring said sanple between sai d casse t aJ1d said both

| ead | ock chanbers, wherein said | oad | ock char cuum
processi ng bl ock and sai d vacuum transfer nmeans H ssi ng chamber
are arranged in a longitudinal directfon, b shapes of

sai d cassette block and said vacuum 49 processing bl ock bei ng nearly.
rectangul ar, said vacuum processing bl ock being extended in a direction
per pendi cul ar to said cassette block, and the plan view of said vacuum
processing apparatus is formed in any one of an L-shape and

perpendicular to said cassette block, said cassette block
beimg capable of containing a sample having a diameter
not léss than 300 mm and the relation Wi~W2 2 Cw is
satisfied, where Wi is the width of said cassette block, W2

5 is f.he width of said vacuum. processing block, and Cw is the

width of said cassette.

10. A sem;i.conducﬁor manufacturing line according 'to
ciaim' 11, wherein each of said bay areas has a stoker,
10 said sample being transferred along the manufacturing
- line and to the stoker in each of the bay areas using an
automatic line transfer machine, ' |
said sample being transferred between said stoker of
each bay area using an automatic bay transfer machine.
15
11." A method of «constructing a  semiconductor
- . manufacturing line comprising a plurality of vacuum
ptoce3sing apparatuses composed of a cassette block
capable of containing a sample having a diameter not less
90 than 300 mm, and a vacuum processing block for performing
vacuum processing to said sample one-by-one, wherein
at least one of said vacuum processing apparatu_ses
is desighed so that said cassette block has a cassette
table for mounting a plurality of cassettes each containing
25 a sample and atmospheric transfer means for transferring'
said sample, said vacuum pi:ocessing block having a

plurality of processing chambers for performing vacuum

This is the replacement shoet
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5 a’T-shape. 5. A vacuum processi ng apparatus conposed of a cassette
bl ock, a vacuum processing bl ock and at nospheric transfer neans for
transferring a sanple between both bl ocks, said 10 cassette block having a

cassette tabl @hi&g{eetmyﬁéén&gp@e@ ufality.of cassettes each containing said

sanple, said v g block having a plurality of processing
chanbers for p Hmuaﬂf IEm processi Bg to sai d sanpl e one-by-one, a |oad
l ock chamber o ide, a load 15 | ock chanber on the unl oadi ng

side and vacuumtransfer neans for transferring said sanple between said
processi ng chanber and said |oad | eck chanbers on the | oading side and the
unl oadi ng side, said atnospheric transfer neans transferring said sanple
between said cassette and said 20 both |oad | ock chanbers, wherein said
| oad | ock chapbetes®ingatsl ¥acaUuBhRpDEeshierbBybbnek andosai do¥RC euabeansf er
means and sai d processi ng chanber .

on the loading side, a load lock chamber on the unloading

side and vacuum transfer means for transferring said sample

between said processing chamber and said load lock chambers
§ on the loading side and the unloading, sald atmospheric .

transfer means transferring said sample between . said

cassette and said both load lock chambqrs,isa%d load block
chamber of said vacuum processing block and said vacuum
.transfer means and said processing chamber being arranged

| :i.:'z_. _t.:.he longitudinal direction,- both of the pian. ;l-l-;pes of
said cassette block and said vacuum prqéessing block being
nearly rectangular, said wvacuum processing block being
extended in a direction perpendicu‘lé.r to said cas's.ette block,
the width of said cassetté block being larger than the

15 width of said vacuum processing block, the plan view of
said vacuum processing apparatus being formed in any one of

- an L-shape and a T-shape, and

) ‘a maintenance space is provided between said any

one of L-shaped and T-shaped vacuum processing apparatuses

'20 and the adjacent vacuum processing apparatus. _ .

12, . A method of constructing a semiconductor
manufacturing line according to claim 11 , wherein a
plurality of bay areas having a plurality_of said vacuum

25 procéssing apparatuses arranged in order, according to thé
semiconductor manufacturing process, a line automatic

transfer machine and in-bay automatic transfer machines
/—_ P . . -
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aré‘arranged in a | ongi tudi nal direction, said atnospheric transfer neans
bei ng arranged between said | oad | ock chanber on the+teading—side
and said | oad | ock chamber on the unl oadi ng side,

| ] oa Ihi L3y of - the
pl an shapes of said cassette block and said vacuurff 2z BeD 50 bl ock
including said atnospheric transfer neans are nearl &NE“ “ and the
relation WL-W2 [err] Cwis satisfied, were W is t ] I d

cassette block, W2 is the width of said vacuum processing block, and Cw is
the width of said 5 cassette. 6. A vacuum processi ng apparatus according
to any one of claiml1l to claim5, wherein both of the plan shapes of said
cassette block and said vacuum processing bl ock are

being provided, each of the bay areas baving a stoker,
wherein gsaid sample being transferred along the
manufacturing line and to the stoker in each of the bay
areas using gaid automatic line transfer machine, ingide
5§ said bay area, said automatic in-bay transfer machine
" transfers said samples between said stoker and said
processing apparatuses. |
13. * A method of constructing a semiconducfor
10 manufaci;uring line according to any one of claim :l::!. 'gand
‘ Claim-lz-, wherein said vacuum processing apparatus contains
an étching- processing apparatus for performing etching

process to said sample.

MM s e e
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10 nearly rectangul ar and the relations W>w2 and G <G are satisfi & and
‘V-VW2=Ms is used as a mai ntenance space, where W is the width of said

cassette block, W2 is the width of said vacuum processi ng bl ock €
gap between cassette bl ocks adjacent to each otner
bet ween vacuum processi ng bl ocks adj acent to e
processing apparatus according to any one 20

is a -

NP SHEETSP sG
es 1 page ﬂ]"?glbégéd .....

34
wherein said cassette block is designddto cont épﬁﬁ Qgtg] geg """
di anmeter not |ess than 300nm 8. A vacuum ot §Q paged ...
conposed of a cassette block and a vacuum “r‘«‘, """ d0,n3gad-----

cassette bl ock having a cassette table for’ m)un ing a pI ural ity of
cassettes each containing a sanple, said vacuDATE QFAREEEIND. k...

having an e€d@¥MS processing

20

25

What is claimed is:

1. A vacuum processing apparatus cemposed of a cassette
block and a vacuum processing block, said cassette block
having a cassette table for mounting a plurality of

cassettes, each containing a sample, said vacuum processing

block having a plurality of processing chambers for

treating said sample one-by-one’ and vacuum transfer means
[ 4

for transferr:.ng said sample, wherein
said. cassette block holds sa.id plural:.ty of

cassettes in a vacuum environment, sa:.d processing

_chamber of said vacuum processing ‘bfock and. said

" vacuum transfer ‘means being arranged on a. stralgh"

line, - both or the plan shapes

of said cassette block and said vacuum processing block .

being nearly rectangular, said vacuum processing block
being extended in a direction perpendicular to said
cassette block, and the relation Wi-W2Z Cw is satisfied,

where W1 is the width of said cassette block, W2 is the
width of said vacuum processing block, and Cw is the width

of said cassette.

2.' A vacuum processing apparatus composed of a cassette
block and a vacuum proeeesing block, said cassette block
having a cassette table for médh_ting_ a plufality of
cassettes, each containing a sample, said vaeuum' processing

block having a plurality of processing chambers for

treating said sample one-by-one and vacuum transfer means

This i8 the replacement sheet
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51 apparatus, for*perform ng etching processing to said sanple one-by-one,
and vacuum transfer neans for transferring said sanple, wherein said

et ching processi ng apparatus of said vacuum processi ng bl ock and said
vacuum transfer means are 5 arranged in a |longitudinal direction, both of
the - plan views of said cassette block and said vacuum processing bl ock
being nearly rectangul ar, and said vacuum processi ng bl ock bei ng extended
.in a direction perpendicular to said c43sette block, and the relation W.-W
. [err] Cwis satisfied, 10 where WL is the width of said cassette bl ock, W
Is the width of said vacuum processing block, and Cwis the wdth of said
cassette. 9. A sem conductor nmanufacturing |ine conprising a 15
plurality of bay ar eas where a plurality of vacuum processing

appar at usess GONRAIRt 1842338 L Gul KRl 1

said cassette block holds said plurality of cassettes
in a vacuum environment, said processing chamber of said
vacuum processing block and said. vacuum transfer means
being arranged on a straight line, said vacuum processing
block being extended in a direction perpendicular to said

cassette block,

- - the width of said vacuum processing block
being designed smaller than the ‘width. of said cassette

- block, the plan view of said vacuum processing apparatus

10 being formed in a T- Shape.

3. A vacuum processing apparatus composed of a cassette
block and a vacuum processing block, said cassette block
having a cassette table for mounting a plurality of
13 cassettes each containing a sample;and atmospheric transfer
means for transfer;iﬁg said sample, said vacuum processing
block having a plurality of processing _chamherg for
pérfoiming vacuum processing to. said sample one-by-one, a
load. lock chamber on the loading side, a load lock chamber
20 on the unloading  aide and vacuum transfer means for
transferring said sample between said processing chamber
and said load lock chambers on thé'loading side and the
unloading side, : said = atmospheric transfer means
. transferring said sample between said cassette and said
25 both load lock chambers, wherein |

sald load lock chambers of said vacuum processing

block and said vacuum transfer means and said processing

chamber are arranged in a longitudinal direction,
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vacuum processing block are arranged in order of manufacturing
process, said cassette block havi ng a cassette tabl e for nmounting
a cassette containing a 20 sanple, said vacuum processing bl ock having a
plurality of processing chanbers for per form ng vacuum
processing to said sanple one-by-one and vacuum transfer means for
itransferring said sanple, wherein at |east one of said vacuum processing
“apparatuses is designed so that said pddtessi ng chambers and said vacuum
transfer nmeans being arranged in a |ongitudinal direction, said vacuum
processi ng bl ock being extended in a direction 52 perpendicular to said
cassette bl ock, said cassette bl ock being capabl e of containing a sanple
havi hg a di amet er S .

both of the
plan shapes of said cassette block and said vacuum

processing block being nearly rectangular . said vacuum

processing block being extended in a direction perpendicular
to said cassette block, apg the relation Wi-W2 = Cw is
satisfied, whére W1 is- the width of said cassette block, W2
is the width of said vacuum.processing block, ané Cw is the
width of said cassette..

10 4. A vacuum processing apparatus éomposed of a cassette
block and a vacuﬁm processing block,lgaid cassette block
having a cassette table for mounting a plurality of
caséettes eéch containing a sample and atmospherié transfer
means for transferring said sample, said vacuum procgssing

15 block having a plurality of processing chambers for
performing vacuum processing teo said sample_one-by-one§ a
load lock chamber on thé loading side, a load lock chamber
on the unléading side and vacuum transfer _means for
transferring said sample between said processing chamber

20 and said load lock chambers on the loading side and the
unloading, said atmospheric <transfer means._tiansferring
said sample between éaid cassette and said both load lock
chambers, wherein

said load lock chambers o.f said vacuum processing block

and said vacuum transfer means and said processing chamber

are arranged in a longitudinal direction, both of the

plan shapes of said cassette block and said vacuum

This is the repiacemem sheat
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not |ess than+- 300 nm and the relation WL-W2 [err] Cw is satisfied,
“where W is the width of said cassette block, W2 5 is the wwdth of said
vacuum processi ng bl ock, and Cwis the width of said cassette. 10. A
sem conduct or manufacturing |line according to 'claim21l, wherein each of
said bay areas has a stoker, 10 said sanple being transferred along the
- manufacturing line and to the stoker in each of the bay areas using an
aut-omatic line transfer machine, said 48nple being transferred between said
stoker of each bay area using an automatic bay transfer nmachine. 15 11. A
met hod of constructing a sem conductor manufacturing |line
conprising a plurality of vacuum processing apparatuses conposed of
a cassette block capable of containing a sanple having a dianmeter not
Iess 20 than 300 nm and a vacuum processing block for performng
processing block being nearly rectangular, said vacuum
processing block being extended in a direction perpendicular

to said cassette block, and the plan view of said vacuum
processing apparatus is formed in any one of an L-shape and

§ a T-shape.

5. A vacuum processing apparatus composed of a cassette
block, a vacuum processing block and atmospheric trans;er
means for transferring a sample betweéﬁ both blocks, said
10 cassette block having a cassette table for ‘mounting a
plurality of cassettes each containing said sample, said
vacuum processing- block having a plurality of processing
chambers for performing vacuum processing to said sample
one-by-one, a load lock chamber on the loading side, a load
15 lock chamber on the unloading side and vacuum transfer
means for transferring said sample b_ef-_wéen said processing
chamber and said locad lock chambers on the'lo#ding side and
the Tunloading s.ide, said atmospheric transfer means
transferring said sample between said cassette and said

20 both load 1oclé chambers, where:fn

said load lock chambers of said vacuum processing block

and said vacuum transfer means and said processing chamber
are ai:ranged in 2 longitudinal direction, said atmospheric
transfer means being arrahged between said load lock chamber

on the loading side and said load lock

chamber on the unloading .s:'i.de, both of the plan

shapes of said cassette block and said vacuum procesaing

ihe replacement sheet
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vacuum processing to said sanpl e one-by-one, wherein at | east one of said
vacuum processi ng apparatuses irs designed so that said cassette bl ock has a
cassette table for -nounting a plurality of cassettes each containing:25 a.
sanpl e and atnospheric transfer neans for transferring said sanple, said
vacuum processi ng bl ock having a plurality of processing chanbers for
perform ng vacuum 53 processing to said sanple one-by-one, a |load |ock

- chanber on the |oading side, a |oad | ocksghanber on the unl oadi ng side and
vacuum transfer neans for transferring said sanple between said processing
chanber and said | oad | ock chanbers on the | oading side and the unl oadi ng,
sai.d atnospheric transfer neans transferring said sanple between said

block including said atmospheric transfer means are nearly
rectangular, and the relation Wi-W:2Cw is satisfied, where
W1 is the width of said cassette block, W2 is the width of
said vacuum processing block, and Cw is the width o.f said

. 5§ cassette.

6. A vacuum processing apparatus according to any one of
claim 1 to claim 5, wherein both of the plan shapes of
said cassette block and said vacuum processing block a're
10 nearly rectangular and the relations WI>w2 and GI<G2 are
satisfied, and We-W2=Ms is used as a maintenance space,
where WI is the width of said cassette block, W2 is the
width of said vacuum processing block, GI is a gép between
cassette blocks adjacent to each other, and G2 is a gap'-

between vacuum processing blocks adjacent to each other.

7. A vacuum _processing apparatus éccording to é.ny one
20 of.l claim 1 to ©claim 6 ,- whe;:'ein said cassette block is
designed to contain a sample having a diameter not less
than 300mm. |

8. A vacuum processing apparatus composed of a
cassette .block' and a vacuunm processing block, said
25 cassette block having a cassette table for mounting a

plurality of cassettes each containing a s;mple, said

vacuum processing block 'having an etching processing

M e s
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cassette and saird both |oad | ock chanbers, said |oad | ock chanbers of said
“vacuum procéssi ng bl ock and said vacuumtransfer neans and said processing
chanber being arranged in a longitudinal directions both of the plan
:shapes of said cassette block and said vacuum processi ng bl ock being nearly
rectangul ar, said vacuum processi ng bl ock being extended in a direction

per pendi cul ar to said cassette block, the width of said cassette bl ock
being larger than the 15 wdth of saiglvacuun1processing bl ock, the plan
view ‘of said vacuum processing apparatuS being forned in any one -of an
L-shape and a T-shape, and a nmaintenance space is provided between said
“any one of L-shaped and T-shaped vacuum processi ng apparatuses 20 and the
adj acent vacuum processi ng apparatus. 12.. A net hod of - constructing

a sem conductor manufacturing line according to . claim1ll , wherein a
pturality of bayppameushafidmpexfprmiali eychingaprooesaing to sald sample

one-by-one, and vacuum transfer means for transferring said
sample, wherein said etching processing'aéparatus of said
vacuum procéssing-block and éaid vacuum transfer means are
5 arranged in a longitudinal direction, both of the plan
views of said cassette block and said vaCuum - processing
block being nearly rectangular, and said vacuum proceSSan
block being extended in a direction perp;ndicular to said
cassette block, and the relation Wi-W2 = Cw 1is satisfied,
10 where W1 1s the width of said cassette block, W2 is the
width of said vacuum processing block, and Cw is the width

of said cassette.

9. A semiconductor manufacturing 1line comprising a

15 plurality of bay areas where a plurality of vacuum
processing apparatuses composed of a cassette block and a
vacuum processing block are arranged in- order of
ménufacturing process, said cassette block having 2
cassette table for mounting a cassette containing a
90 sample, said vacuum processing block having a plurality
of processing chambers for performing vacuum
précessing to said sampie one-by-one and vacuum trgnsfer
means £§r transferring said sample, wherein at least one

of said vacuum processing apparatuses is designed so

that said processing chambers and said vacuum transfer

means being arranged in a longitudinal direction,

said vacuum processing block being extended in a direction
This is tha replacemert sheet
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725 processing apparatuses arranged in order, according to the sem conductor

manuf act uri ng

process, a .line automatic transfer machine and in-bay

automatic transfer machi nes 53a being provided, each of the bay areas

-havi ng-a stoker, wherein said sanpl e bei ng transferred al ong t he

manuf act uri ng

line and to the stoker in each of the bay areas using said

automatic line transfer machine, inside said bay area, said automatic
in-bay transfer machine transfers <$sd sanples between said stoker

and sai d processing apparatuses. 13. A~ et hod of constructing a

sem conduct or

claim 12, wherein said vacuum processi ng apparatus contains

10

20

25

15

perpendicular to said cassette block, said cassette block

beimg capable of containing a sample bhaving a diameter

. not  less than 300 mm and the relation Wi-Wz 2 Cw is

satisfied, where Wi is the width of said cassette block, W2
is the width of said vacuum processing block, and Cw is the

width of said cassette.

10. & semiconductor manufacturing line according 'to
claim 11, wherein each of said bay areas ha§ a stoker,
said sample being transferred along the manufacturing
line and to the stoker in each of the bay areas using an
automatic line transfer machine,

said sample being transferred between said stoker of

each bay area using an automatic bay transfer machine.

11. a method of constructing a semiconductor
manufacturing line comprising a pluiality of vacuum
ptoceising apparatuses composed of a cassette block
capable of containing a sample having a diameter not less
than 300 mm, and a vacuum processing block for -perfomi.ng'
vacuum proc¢essing to said sample one-by-one, wherein

at least one of said vacuum processing apparatuses

is desighed s0 that said cassette block has a cassette.

table for mounting a plurality of cassettes each containing
a sample and atmospheric transfer means for transferring
said sample, said vacuum pfocessing block having a

_plurality' of processing chambers for performing vacuum

* € L M § %
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an etching processing apparatus for performng etching process to said
sarrpl e.

53

'processing to said sample one-by-one, a load lock chamber
on the loading side, a locad lock chamber on the unloading
side and vacuum transfer means for transferring said sample
between said processing chamber and said load lock chambers

§ on the loading side and the unloading, sald atmospheric .
transfer means transferring said sample between said

cassette and said both load lock chambers, said load lock

chambers of said vacuum processing block and said vacuum

.transfer means and said processzng chamber be:.ng arranged

in 2. long:.tud:.nal d:.recticn, both of the plan shapes of

said cassette block and said vacuum process;.ng block being

nearly rectangular, said wvacuum processing block being
extended in a direction perpendicular to said cassette block,

the width of said cassette block being larger than the
15 width of said vacuum processing block, the plan view Qf
said vacuum processing apparatus being formed in any one. of

.  an L-shape and a T-shape, and -
_ "a maintenance space is provided between said any

one of L-shaped and T-shaped vacuum processing apparatuses

20 and the adjacent vacuum processing apparatus. .

12, A  method of constructing & semiconductor
manufacturing line according | to claim 11 , wherein a
plurality of bay areas having a plurality of said vacuum

25 procéssing apparatuses arranged in order, according to the
semiconductor manufacturing process, a line automatic
transfer machine and in-bay automatic transfer machines

— This is the replacement sheet
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53a

- being provided, each of the bay areas bhaving a stoker,

wherein gajd sample being transferred along the

manufacturing line and to the stoker in each of the bay

areas uéing said automatic line transfer machine, ingide

5 said bay' area, said automatic in-bay transfer machine

transfers said samples between said stoker and said
processing apparatuses.

13. a method of .constructing a semiconducfor

10 manufacturing line according to any one of claim 11 ‘and

claim 12 | yherein said vacuum .processing apparatus contains

an ;atching- processing apparatus for performing etching

process to said sample.
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