; €3e<889T: 4 ; Hh<6<T<" 6 20 Septenber 2002 MODULAR MACH NE FOR POLI SHI NG
+ AND PLANI NG SUBSTRATES Background of the invention 5 10 15 20 The

i nvention reﬁmﬂﬂm m!mg chine for poli shi1ng and pl ani ng substrates
conpri si ng: WMEe rotary polishing plate on wp@Bepteithsrt2002e is
polished, - a pokdygpp.ng head nobile in translation between a raised
position and a | owered position and provided with a bearing el enent for

support of the substrate, - a pivoting polishing armdesigned to nove the
pol i shi ng he MDDULARMAQHINEEORIPOLISHING ANDPLUANINGSUBSTRATESe | oadi ng
pallet and to convey it onto an unloading pallet after polishing, - at

| east one nmechanism for driving the polishing plate and the bearing el enent
of the polishing head in rotation, and for alternate nove

pol i shi ng ar Magkaroshdiafghe dentimtignand unl oadi ng pal | et s, "mmﬂmlmlmmwm | er
for control of the nmechanismduring the polishing cycle. Stateagisst he prior
art The docunent EP-A 774,323 describe a polishing nmachine of the kind

nmenti oned_ma use of a carrouse] nove the substrates onto a
o S e s e e yapferdrelites Bl Pischna o mﬁ%@e b PGS SUPRralSs OIS o i <
| ocated in the V\ortklngrf?cé)ne |anda ve t 0|sh|gegtaﬁle This results in
ri sks of poll 3 ‘eaﬂ e VEBt?Qﬂga‘% gonr)(v aé‘(ﬁ?ﬁ@ 'BP° %]eidshl ng. Production

h to be tot
S o Por s R SRS RS0 68’ PSS RRGBA SRER AR

t t bl t h
for-ori nding® ?a%ﬁ“?g?’ AR o ek s b L AT, Dot ed by
means of a |Q%d;b|ﬂ$hn'¢rbd||st\fmg%l’h%%§@%e& Et?ﬁb%@tﬁe%h%h@ﬂbﬁ@tdlﬂbﬁ%pt?h(e St
a transfer unit. After grinding, the substrate is Sept enber 2002

nounted Qo a tb el wolished fromsthiengading fpawchddstosdoﬂb@)dltafnlcﬁén GnRRdindOpaiRet after
cassettes of an unloading unit. The, docunent US-A-4,6380,893 refers to a

machi ne for palistshgng semi -conductor 5 substrates, having a conventi onal
non- nodul ar structure, equipped with a pivoting poI i shing armw th angul ar
novenment bet weadheast boaaiilamgaeisant foodriviag tlecniishigg ptade Boch theabdaringtelgromtsdifiting
station, a second polishing station, and an unl oadi ng stati on.

polishing head in rotation, and for alternate movement of the polishing arm and of the

loading and unloading pallets,

15 - and a controller for control of the mechanism during the polishing cycle.

State of the prior art

The document EP-A 774,323 describe a polishing machine of the kind mentioned
20  making use of a carrousel mechanism to move the substrates onto a polishing table
having a predetermined number of stations. The mechanism is located in the working
zone and abave the polishing table. This results in risks of pollution of the substrates in
the course of polishing. Production has to be totally shut down when maintenance or

tool-changing operations are performed on a given station. A carrousel machine of this

25 kind is not extensible.

The document JP 63,207,559 describes a modular machine for-grinding substrates,
which are placed in cassettes and extracted by means of a loading unit which sends

them to two grinding units by means of a transfer unit. After grinding, the substrate is



bj ect of the invention 10 A first object of the invention is to achieve a
nmodul ar polishing nmachine, providing easy access to the working zone in
conpl ete safety. A second object of the i?vention is to provide a
nmufti-station polishing nmachine of 15 nodffiable confi g 8epmbergiong t he
| ar gest possi bl e nunber of standard el enments. The polishing nmachi ne
according to the invention is characterized in that the nmachi ne conpri ses:
at | east one base unit in the formof a parall el epi pedic cubicle having a
first | oadi ngodtledind atdbtedf agvaaiidfcpasit aad sesordl afppaiddningiar eddsettes of bace
far access to the working zone situated in the internediate conpartnent,
and t hird andldaging tmisur f aces conprising solid transverse walls extending
perpendicularly to the first and second surfaces, - the |oading pallet and
unl oadi ng pall et are supported respectively by a | oading arm 25 and an

unl oadi ng arm w th operations_independent from one another, said pallets
bot h bei ng att&88rwnentoldSthe &3%08%hesters: ioarmagting fior Relishing semipseraicter

the nechanismis situated in the pottomco rtment underneath the .,
|t er modeat SUSHAtES, MEHOSA CORKSRITEL PEN-RLYAL Al (oS BANIPBST A¥ToR RIYRINGas e

UL S ool AR HRRR B SE PRI S s RSB 8% PRgRFGGRAIIA 8 O
Al di t o,. fe . of i i . i i .and th
poror 10 AR MR SRS RS B ARG e

unit conprises a rotary 5 conditioning head supported by a conditioning
arm which is pivotally nounted with the | oading arm around a second
vertical axi@pRataktiedinventipg first axis. According to a preferred

enbodi ment, a cleaning station is arranged between the two vertical axes,
and betwgen the polishing plate and the first surface of the cubicle so as
10 to define a cleaning position of the polishing head and concentric

posi tions of Atfingt doptoNheamibntioh o dvhigvald mbsulagsuiisiaihg rdzhpel peidrg &esd
when substrate handling operations are perfornmed. The mechani sm conprises a
gear ed not or atamss éaltHenworhimglrohe intaopipter dafept and coupled to a rotary shaft
extending in the direction of the first axis, said shaft driving a pulley
and a belt-driven transm ssion housed in the polishing 15 armto nove the
polishing head in rotation. The rotary shaft extends inside a tubul ar

col utm secur Ad#8condi eRigct @ heeinpNtioshisn'g RreMidaral Mubti-aistiep dckshing masdinaaaf ch

is controlled by a first jack to perform pivoting of the lishing arm
bet ween ﬁﬁe m@éﬁ%}?gc 'QVJiaHﬂ“-éﬁd“ the '%S?S?té’ﬁﬁﬂbleﬂ%ﬁtb@f Ogﬂ%’?‘%‘rﬁj& fAS-armi s

securedly united to a sleeve nmounted coaxially around the colum with a
tubul ar sheath interposed between the 20 two, bearings being arranged

bet ween t he V. . sh . al,l.o I ot . h .

unl oadi ng ar ih%%ﬁsﬁﬁgﬁi%ﬁ”}eoae‘i%ﬁgd'%ﬁ @ﬁi' ge%éfP ﬁbsa%argéééﬁ%‘%{]lhgtﬁ%te%gﬁnachme
controlled b%oﬁ"\ sgcond jack is securedly united to the sleeve to bring
about the angu Rr - hbvement of the unl oadi ng arm 25 A simlar nechanismis

used to actuatf |48 o8 ML PRI ARHM S bA%IAETbediBuSRIEPARARy HRFdIH&ding
configured to the user's requirenents, canh present very different
structures: -angi MPORIRPLLEEI G savbake stk PhidleNBMadk fboachiedd to the working
zone situated in the intermediate compartment, and third and fourth surfaces
comprising solid transverse walls extending perpendicularly to the first and second
surfaces,
- the loading pallet and unloading pallet are supported respectively by a loading arm
25 and an unloading arm with operations independent from one another, said pallets both
being accessible on the side \;vhere the first surface is situated,
- the mechanism is situated in the bottom compartment underneath the intermediate

compartment of the cubicle, whereas the controller of the base unit is located in the

upper compartment, the mechanism being accessible on the side where the second



4 20 Septenber 2002 - single polishing nodul e equi pped with a | oading

nodul e and an unl oadi ng nodul e enabling work to be carried out in automatic
node on a conplete wafer cassette, - two qQr nore juxtaposed polishing

modul es with wafer transfer between each iodul e, perf or g0 8epternber 2802 ype
pol i shing process on the different stations constituting the 5 equi pnent
assenbly. This assenbly can be equi pped with | oadi ng and unl oadi ng nodul es
for loading fromand unloading to the cassette so that it constitutes an
aut omat i ¢ systriage is situatedor nore j uxtaposed polishing nodules with a | oadi ng
system by robot |inking the polishing nodules to a centralised |oading |
unloading | transfer nodule. This structure 10 enables the parts to take
any type of route between the different polishing nodules. Each polishing
modul e i s cof¢soidingde ene feajirec the ivenrtionr (heppdiskisg armrandithe UrReHingaraotrer ol
system organi ses the route taken béét he wafers to respect the successive

pol i shi ng (aﬂ‘MQWﬂ\ééﬁ?‘i‘ﬁS‘? qreuBdq fi Meétjcaéjtaa‘@%sﬂ?fepﬁﬂ dJ”HyCQ’HB".iSL?ss_e?."Oﬁfé
o T St Rl L8 67 SR80, AR b3 e

i shi [, ted wit i L ts i th
20 2 9 OGS kSO LTS B gl P e e

drawi ngs O her advantages and features of the invention will becone nore
clearly apparent fromthe follow ng description of an enbodi nent of the

i nvention gi - rd i d i : | 1A ot
acconpanyi ggxggbarg\nﬁﬁgg %ﬁﬂeﬁl}gh‘%rﬁ%&@eﬁfE%ﬁiﬁthQ@%h%ﬁa;{ggé%gFg%g @leet\%% of
a base unit @értitAluxB8)! Ak betWeER Y as@isamgqnaé RBd e fildeslifaeandf tlNeubicle 'sbdsr e
2 shows a view according to the arrow of figure 1; - figure 3 represents
the base1@ni to @éfiid audl€arlingvipoBitioR f\thé ulishingdieag snidcerveatidi pasitions @Othe

Sept enber 2002 nodul es; - figure 4 shows an alternative enbodi nent of
figure 3; - fasglingeasdd iunlcrirenballgedamst af ¢he pokshiree bead malenvsstrateohgndiing
line 5-5 of figure 1; - figures 6 and 7 show an equi pnent assenbly with two

base units angemtionaass perfermasddihe, meelpism cowpyised & gieatpdamdtopinposedin the
figure 8 represents a nulti-station equipnent assenbly with four in-line
uni ts cont r olbPBeMBpMPartsiest and coupjed &0 @ retaryashali extandlifig i éhedirrdiomeh theofirst he
equi pnent assenbly of figure 8; - figure 10 is a view according to the.
arrow 10 of fXgup@idghaft@iving a pulley and a belt-driven transmission housed in the polishing
15  arm to move the polishing head in rotation. The rotary shaft extends inside a tubular
column securedly united to the polishing arm and to an operating rod, which is
controlled by a first jack to perform pivoting of the polishing arm between the cleaning
station and the polishing plate. The unloading arm is securedly united to a sleeve
mounted coaxially around the column with a tubular sheath interposed between the
20 two, bearings being arranged between the sleeve and the sheath to allow a rotary
movement of the unloading arm with respect to the polishing arm. An operating lever

controlled by a second jack is securedly united to the sleeve to bring about the angular

movement of the unloading arm.
25 A similar mechanism is used to actuate the conditioning and loading arm.
The complete machine, configured to the user's requirements, can present very

different structures:

- single polishing module used with manual loading,



Description of a preferred enbodinent In figures 1 and 2, a base unit 10 of
a machine for polishing and planing substrates conprises a parall el epi pedic
cubicle 12 having a first |oading and unl gadi ng surface 14, 15 a second
opposite parallel surface 16 for access to the working 20&epesthbél 200Mes,
and third and fourth surfaces 18, 20 formed by inaccessible solid walls
perpendi cular to the first and second surfaces 14, 16. The inside of a
cubicle 12 is subdivided into three superposed conpartments 22, 24, 20 26,
conpri si ng a- bogteopelisbinganeawatecripresukithg leading madslengrch aniusiandirg medulean

i nternedi ate working conpartnent 24, and a top conpartnent 26 containing a
control | er 38N3RIPg &R faohe earHedart i utaRtisimedronpepmpleiywalge casssitet he base

unit 10. The working conpartnent 24 is accessjble fromthe second surface
16 via a doof Wor @8’%?@81‘%@%%@“&‘9@?%"95 WBbi“@z?fﬁbang}eétbétV%”e%ﬁﬁ‘ﬁB%P"’on

1 1PPen SUELGeth Ul SR SERLY T PSS S S
L0 1 kg B 334, e N P R BB R
bearing el enﬁ%%ﬁ;gg@ﬁw&n% Y.Hgbggmg%r %ec%eitges(?o@ydt%Pb&rﬁstﬁ#@&ear?&

The 6 20 Septe I shi ng O IS supporte a polishing arm
44 which is puipigtklsysgpunt ed around a first vertical axis 46 with a preset
angul ar -of fset. The Substrate bearing elenent 42 is animated with a
rotation nmovergalor Bor d3kd dohsiihg HodURE WilhPd fodimg s9BtefPby RSLRE imtifg! then
the arm 44 and descriégg‘g(ﬁﬁi%)n de?)ail f%rther on with ?gfégrenceyto fi guler?éej 5. 5
The, pol i shi ngofistaty ARdaRE tba ceptrddedoading eUhlogdhg I franstbainioael Thik Bucture
direction of the arrow F1 between a raised position and a | owered position.
I n the radsee@npblestthepartt he tskebany dtpe ofsrontat between tieadifferdrit lpotisténg aladsildsng
plate 38 (case of figure 2). 10 Actuation of the polishing head 40 to the

| ower ed posi tHagh dodishkiohimodete isycombguredoin agiyae @ementary mrogassaand thegoachiog
(not represented) operated from an energy storage neans 32 housed in the
bot t om conparceRtiak syatem| ergpRisss |toaepels tﬁggm tydhe waferssigheaspaetethgrwissessive
agai nst the polishing plate 38 and is subjected to the poljshing cgcl e

accor di ng t o ROHENipEr EREt @P§$'1‘@39)rk§eﬂ?ﬁ"ﬁat?|]ﬁ)a stagesr efined gﬁﬂ.”‘ﬁ'ﬁ@%u% SR s
d to the 15 | i,shi head 40 b f | oad] . | et, 48 b

o eren 1 Rl BSAe e BT el SAth Bl AT L

verti cal gxist 52 é)ra al Idel .\;.o tt'%a fi rr%t axis 46 and separated fromthe

| atter bQ a CP%&H ﬁgpa e W%ﬁ.e TRE"Gadi ng arm50 is able to occupy a

| oadi ng position A of the pallet 48 and a transfer position B to the
cl eaning station 54. 20 The polishing arm44 is also novable to the

posi tion B of tHBgifsh nrinBSuléé%F%]Qﬂnéﬁcgﬁdeﬂitﬁ&t%ytrﬂé‘cr%\'\&%? 5&%@@9@ |§t]9n y

the |l oading arm 50 and to put the po substrate back at the end o he

pol i shing cycige tdnmitRPirskeds soigbrate is thus renmoved to an unl oadi ng
pal |l et 56 supported by an unloading arm 58 which is articulated on the

first 25 vertical axis 46 between an unl oading position C of the pallet 56
and the transfer position B to the cleaning station 54. Regeneration of the
ti ssue o heBpef deduripgiopl afithe Bawimgser f or red after one or nore polishing
cycles by neans of a rotary conditioning head 60 supported by a nobile

Other advantages and features of the invention will become more clearly apparent from

the following description of an embodiment of the invention given as a non-restrictive

example only and represented in the accompanying drawings in which:

25
- figure 1 is a schematic plane view of a base unit of the polishing machine according to
the invention;

- figure 2 shows a view according to the arrow of figure 1;

- figure 3 represents the base unit of figure 1 with individual loading and unloading



7 20 Septenber 2002 conditioning arm62 which is pivotally nounted around
the second vertical axis 52 between a rest position D and a work position
E. In the rest position D represented in fggure 1, the conditioning head 60
is on standby outside the polishi.ng surface. Myvenent t20 Septemivér 2002 tion
E is achieved by countercl ockwi se pivoting of the 5 conditioning arm 62
foll owed by |owering of the conditioning head 60 onto the polishing plate
38. Rotation of, the conditioning head 60 renoves the polishing particles
which are refS#§St o an enptying tank (not represented). Injection of the

l'iquid ab " ' - l'i shi | ate 38 by 10
means of 1 eed aHiE e s QT B eI R B OB 45 or "6 the edge of t he
Lank, _and cONBEGIALls(sh AyarEGH BEADLichE <LBRAPLLATIGRREIATE ordgc5P! onoi d

val ves and punps are co e contro 4 to order Starting or
stoppi ng of LheyutdOW £ ¥ isAdivdarREaphient @REEMbR VIR hS BaBE upltaidhd3B trahsfef NE
substrates are forned for exanple by cylindrical sem -conductor wafers, in
particul ag Sirhdcifd)rogRevel) blidify sdE@lotigat the invention can apply to any
ot her nmechanochem cal polishing field. eration of the polishing base unit
10 is as fol l-ofigure28 rEpeesepey af afultpeniont dguipidents asserhtile Witiddéowhigrinet beits
first surf ace 14 is located to place a sanple on the |oading pallet 48.

Cl osi ng of t henttoltedsby srdbleen f ol | owed by | ocki ng of the sanple on the

| oadi ng pallet 48 and pivoting of the polishing arm44 to nove the head 40
to position 8 figurahis al dtennatiyesmtiadoner8 4f thEneguinyeeht agsembly 8bfigiredt s ar ound
the 25 axis 52 to the cleaning station 54 to position the |oading pallet 48
under the headigyte 1Qsteyiewmscergdinglte thinarrawdA ofifigweed from t he | oadi ng

pall et 48, the polishing head 40 is automatically actuated to the | owered
position L) grasp the sanple. The head 40 then returns to the raised
position, followed by return of th olishing arm44 to the work position
on the poli sh‘#ﬁ%crlﬂtﬁ‘eofg%m%r?gﬁpﬁé’%ﬂﬂm?{:e sanple can then start after the
l'iquid 8 20 Septenber 2002 abrasive products have been injected. The

| oadi ng arm 50 repositions the |oading pallet 48 in position A to enable

| oadi f th | . ; ; 1 shi t LeSt
campl 0 and whon 1 o 1 hashP ol AP L iekErBde! PSR oCH R Bafng' ABsheted
samp e a . he%prat | _ he |

43 o posi {1 on B o E ATASHRRS Qg Te refinTR 0N phdfnRaIng Sufisben (4T

act uat ed 19 t AgetsEsffbsi® phlallONsurfabe 1856eadkYs {PthEREbriiNg bRE cBRtrdI$Bhés dngad
40 and the polished sanple is subjected to rinsing by water jets. The head

40 then ret urthirdtandtfberth surges 18RO fomeany ihdaeysibleadiit gatls pemBndibvasto the
unl oadi ng pall et .
first and second surfaces 14, 16.

The inside of a cubicle 12 is subdivided into three superposed compartments 22, 24,
20 26, comprising a bottom compartment 22 housing the drive mechanisms 28, 30, an
intermediate working compartment 24, and a top compartment 26 containing a

controller 34 for control and monitoring of the operating cycle of the base unit 10.

The working compartment 24 is accessible from the second surface 16 via a door 36,
25 and contains a rotary polishing plate 38 equipped on its upper surface with a tissue for
receiving the liquid abrasive product. The tissue is polyurethane-based, but any other
material can be used to be imbibed with the abrasive liquid. Above the polishing plate
38 which is of circular shape there is arranged a polishing head 40 provided with a

bearing element 42 designed to apply a substrate on the polishing piate 38. The



10 56 to position B under the head 40. The sanple is then deposited and

| ocked on the unloading pallet 56 and the unl oading arm 58 repositions the
pallet 56 in position C. The polishing hegd 40 noves downwards again to the
| owered position to be cleaned in the cleaning station stﬁgﬂyﬁﬁgﬁggmgurns
to the raised position ready to grasp the 15 second sanple presented on the
| oading pallet 48 after the |oading arm 50 has pivoted to position B. The
rest of the process is identical to that described previously. The

oper at i on of Pelisgingdreadi48gs shepartedsyepaishingarpl 4 whigBistgivatelynsowited Aeound
rotary conditioning head 60 can be perfornmed during the polishing operation
or when the BdFstaniticg! dads 20th apieset npular offeth dhe substmite Baringriement 42 is
conditioning arm 62 sinply has to be noved to 20 position E to proceed with
renoval of tREMBEH HEhG %%?E‘%I”é%"e@’rﬁﬁtr@ preans alsa helhplivare fRRRYISRRIUISS

Figures 1 andoeBOURER amaf i BedBst N SRR e 5

circulatign of the substrates or sanples. The different nodul es able to be
associated to 25 a base unit 10 are the followi ng: - a robotized individual

| oadi ng nodulge &oliéﬂﬁgtﬂe%@%d ?%b \siram A aééﬁ"ir?@é’r‘tiea t@%‘tﬁtég if (B8 direction of the

inter-polishing station trans - an integrate oadi ng

unl oadi ng sys@m M bbweRAtd ?Aiéelﬁeﬁ%sﬁl&a%{daé ?\A{&@%"p@ﬁﬁ@r{. @ the rafseCpQRRRINC RSN

2002 In figure 3, an individual 1oading nodule 64 Is juxtaposed wth the

first surfaceubdrfé idha imesadiMith tAdpblReinadbldteasl(ead diGigpeldyet 48. 5 The
nodul e 64 conprises a | oading cassette 66 containing a plurality of sanples

to be polished arranged in individual recesses. A handling system68 is
nouhted on the fixed support 69 to extract the sanples fromthe cassette 66
and t r andpor tAdtiregioniafdhe pdlishirigyheat 40 tdthel loadiengpqsitionas adBievdd by Invesshisnaf a
nodul e 64 is activated by the controller 34 following a request for a

sanpl e em tt dhegnatinerguidraiicnepndoh(nadreprEisentedineberated om0 adieeogiedtorage
vertically extending parallel to the surface 14 of the base unit 10. The
operati ng cycdneanst33 hrused e P atoautEnRItMsHBR WdBisterered PPetipth dhe seksiats ve
stages: - novenent of the handling system 68 to the sanple to be polished

| ocated in a RSFEES agdtnst Wr@c‘jsrﬂ'@%g?@/ o 20 is JUbledistgo dr Belishingeycle.according

exLract | on of o g TR . ENd. SULENN AL Sl e U5, SHEPAEARGe"R, AshBREl 4 06
L 02010 Dl HEett & pbSARE B0 BARTRE v BT pabs 6 so
which is pivotally mounted around a second vertical axis 52 paralle! to the first axis 46
and separated from the latter by a cleaning station 54. The loading arm 50 is able to
occupy a loading position A of the pallet 48 and a transfer position B to the cleaning
station 54.
20
The polishing arm 44 is alsc movable to the position B of the cleaning station 54 to pick
up the substrate conveyed by the loading arm 50 and to put the polished substrate
back at the end of the polishing cycle. The polished substrate is thus removed to an
unloading pallet 56 supported by an unloading arm 58 which is articulated on the first
25  vertical axis 46 between an unloading position C of the pallet 56 and the transfer

position B to the cleaning station 54,

Regeneration of the tissue on the polishing plate 38 is performed after one or more

polishing cycles by means of a rotary conditioning head 60 supported by a mobile



- wthdrawal of the handling system 68 and positioning thereof by the next
sanple to be polished. An individual unloading nodule 70 is placed by the
side of the |oading nodule 64 25 facing the unloading pallet 56. The

unl oading nodule 70 is identical to the |oading nodul e ffsapfbnasrRgoRes a
recei pt cassette 72 for receipt of the sanples after polishing and a
cassette support 74 enabling the cassette to be kept imrersed. A handling
system 76 identical to that 68 of the |oading nodule 64 is designed to
extract the eHHicaiNg aEM&2HWHiGh| i RiMakylypapuried swowit theoserapdsyartiea axis 52
vertically in the receipt . 10 20 Septenber 2002 cassette 72 in the _

pr edet er m nebPtVEERSEst ROGGHIP RHdFavalk rasitiop & He the fashpesition Prepsmsentgdiing

cvele o ey oRoL 0 RN So ARG 255 KRk A FaRRaR S
erL 2t o0 ool B, ARP b USRI et 7 B Shodfis BRI R
eSS o O 1 AR 05 N6 18 LR Y R ok

vertically, phag §a?!rﬁﬁtﬁ?rﬁgﬁhé‘é&%ﬂ%ﬂw&%h?@%ﬁbws 1hg Sdog%iﬁ%&‘ﬁ%k Which are

cassettes 66, 72 of t adi ng and adi ng nodu nning o
the operati ngsrgredas ah%nlgﬂ?ﬁé ha}ﬁl(n@tqeg,ﬁgg@mgﬁ_sprl bed previously with
reference to figure 3. 1 nfigure 5, the drive nechani sm 28 conprises a
geared notor housed in the bottom conpartnent 22 and nechanically coupl ed
to a rotary shaft 78 extending along the vertical axis 46 inside a tubular
col um 80 semjeatidnyofuhe tiguidtabrasiee pridustsiingedometidabdiedhe motist8ag plde 38 dy
fitted between the shaft 78 and colum 80, and the grooved top 20 end 85 of
t he rotat§ shafans8 feed ductedttached tptihd pylisBhgaeadailadrad the etife of thertank, ssidon
belt 43 of the polishing head 40. The belt 43 extends perpendicularly to
the vertical carnecterblo 4 resipirnt imide holtomitompagment2?. Sotehoichealvasl andouBaps are
rotates around the shaft 78 when pivoting of the polishi n(ﬂ arm 44 t akes

pl ace due t o SPREClgEtRYIRe 6PNiERlleh 38 tapidss SPHINIas stenmindatfiteel ey of liayid abrasiyek
(not represent ed%. Tp%junl oad%g armb58 is securedly united to 25 a sl eeve
90 nounted c&3A BERPISHLAGR # col unn 80 with a tubul ar sheath 92

i nterposed between the two. Bearings 94, 96 between the sleeve 90 and
sheath 92 allow a relative pivoting novenent of the unloading arm58 with
respect t poli.shi 4 gul - . I r 8
< pert or Sed 1y R ey <% afed fADU o EET o b 5P -URH AR Fa e

sl eeve 90 an tQ; ;

second j ack r??)tfgufaéﬁ(ragggr?% g%?lq{ Egﬁlé%tt@?ﬁgslqvﬁéﬁ?@g?étg E@gg%?ﬁgﬁﬂﬁé "@gr"%aﬂ% IS
performed by enach goitdhivg fgyi ce 100 with tie rods 102. The. drive

mechani sm 30 with vertical axis 52 of the conditioning arm62 and of the 5
| oading arm50 is of the sane type as that described with reference to
figure 5. Wth reference to figure 6, an inter-station transfer nodule 104
operates in cOpegratimt ofcthe polighingimseastt 10ns bsfollbws:1 OA adj oi ned to one

anot her by their respective faces 18, 20. A |l oading nodule 64 is associ ated
to the b&9e unit 10, and an unl oading nmodule 70 is

The operator opens the doors on the side where the first surface 14 is located to place
a sample on the loading pallet 48. Closing of the doors is then followed by locking of
the sample on the loading pallet 48 and pivoting of the polishing arm 44 to move the
head 40 to position B on the cleaning station 54. The loading arm 50 pivots around the
25 axis 52 to the cleaning station 54 to position the loading pallet 48 under the head 40.
After the sample has been uniocked from the loading pailet 48, the polishing head 40 is
automatically actuated to the lowered position to grasp the sample. The head 40 then
returns to the raised position, followed by return of the polishing arm 44 to the work

position on the polishing plate 38. Polishing of the sample can then start after the liquid



10 associated to the adjacent base unit 10A. The transfer nodule 104 is
intercal ated in between the two nodul es 64, 70, and enabl es an operation to
be perfornmed in two stages in one and thegsane polishing action. The
transfer nodule 104 conprises a slide 105 designed to nuy8epenisexr2goat i on
to pick up a sanple fromthe unloading pallet 56 of the unit 10 and to
place it on the |oading pallet 48 of the unit 10A. 15 Figure 7 shows

anot her version of the transfer nodule 106 using an arm 108 pivoting

bet ween two ewasivererqsiusistiayadeen injected Twherloading ayn &b epestines thedpading pellet
pal l ets 56, 48 of the units 10, 10A. 20 Figure 8 shows a nulti-station
assenbly, th#8 BRrasiiend toanabipading phifedspr@deof four base units 10, 10A,
10B, 10C arranged in line and operating in conjunction with a robot 110
nmoving in translation along the aligned surfaces 14 of the different units
10, 10A, 10B,, 10C. The, robat .110 proyide he |ink between .the its .and a
cent ral | sed MoQHens' Bt GRIRGISHAG SHER.af 4% st Smelerenchibety it Sl ilard "
10. The |oadj | 25 ' 112 it.p ibl.e.t i t
tup 1 oadi g Dagssehoe IR 0N Retfiog S cnRed Nache PRRRS bSulith 1Bcdh .

of access pr Q{o&gﬁgﬂp%@eﬂ%diitghﬁg%rﬁ”%gofﬁgsit&%ﬁE%ﬂth@fclﬁ-ﬁﬁgeéiaﬁén%i AReP

been polishe et t-1s rked on. s avol ds having to

wai tuntil 1 RgadTRedbesn HaBaRA/H 15 BNefdLhsiRIAP etk sbmbly foftagd bgimee B&ishing
production batch, thus resulting in a gain in productivity. 2 20

Sept ember  20@dad ubnERIOhE3idligRedPbamprR is Bjeedt takring! B Rateh jéts Wehe heaaelo
114 with water projection to protect the sanples. Each base unit 10, 10A,
10B, 10C is sdnoptumsi® tHeeaibed positiomdrepthatunading arthssanwovdsaadiunadmadallet
unl oadi ng el ements. The i ndependence of the unit 5 with respect to the

t ransf er 10ni 5614 postianB tihddr thbdeadidD. Thaisampisisithen tepasitad anddbtied ar the
polishing resulting in increased productivity. Control of the set-up by a
super vi si on syadimg(padet Seandthe nntsapingredtl Msrepoditiansithe palied SAiimposition C.

configuration to be achieved. Total freedomis left in assignment of each
10 station to a given polishing operation, and also to definition of the
list of operations to be perfornmed on each sanple. Reconfiguration is

automat i o wHER, PBRING feal A mBYSs AT TdR PETIE 1 HisdlaueTest PosKiogdP IR FiRgned

The 11 ow of SN BESC09 ARE LRGN AT FSHE HA0F LF EHAPPORO AP DO CURE Al
Jf1ow of sanp o . .

Gnabl o a8cemeor UTREd Fie ool T o Y PR BTGP GRS afth ofTR ke "

to be out of tQVJ%r%ftioEOé.. The ré’é!?d?%? ?&e@?r‘né HRies t%%é‘tt EMBS%W%@GQM“‘PM

without this r esenting a risk the person pertormng thi's operation.
I n particul argperatidnsof PeFetchatgltRe GERRIMN ﬂw@%l&@blﬁ%ﬂ'rﬁ%rﬁ'oﬂﬁb @¥ary @bnditioning
pol i shing 20 head 40 or conditioning head 60, while production continues on
the rest of tHeadbamee pERomédd dUling themdishing ®peagien @ wHae thy @oidHing head
productivity of the installation. Figure 9 shows an alternative enbodi nent
of a multi-st4d ison teeuiqamry stasse 58] Yhe nondifiating ben H2csilplyehasntottse thdBed 160C
are arranged facing the other two units 10, 10A with 25 the transfer robot
110 | ocatdfd i pesitee Bricdetbeeed with eencdvabof thi aolishingi fefriesiesen therpiade 38f base
units can be used according to the nunber of sanples and the polishing

cycl es required. 13 20 Septenber 2002 Figure 10 represents the rear view
of the multi-station equi prment assenbly of figure 8. The base units 10

10A, 10B, 10CCamplementarydaedulenmgante ﬁé%@%ﬁﬁ the marual inasingdlass: Wit hpesariber
mechant o andWIRESIGIRFE WOISYRS TATEL A TTELE PN &P GOTATERS B PTG Hade for
P ﬁhgog]cgeggrgaréctqr%ﬁg%sof %hze ngsErgfeesuor}isgrSnbleé! JI'hé Qﬁfepe%pmoidalgs Sagreft% %Sas%gcia e to
25 abase unit 10 are the following:
- a robotized individual loading module,
- a robotized individual unloading module,

- an inter-polishing station transfer module,

- an integrated loading / unloading system with centralised substrate flow control.



changing the tools and the consunmable tissue of the polishing plates 38.

14. CLAI M5 20 Septenber 2002 1. A nmachine for polishing and pl ani ng
substrates, conprising: - at |east one ro%ary polishing plate (38) on which
a substrate is polished, 5 - a polishing head (40) nobidESeptehiar0aRi on
between a raised position and a | owered position and provided with a
bearing elenment (42) for support of the substrate, - a pivoting polishing
arm (44) designed to nove the polishing head (40) to pick up the substrate
to be polished fromthe |oading pallet (48) and to convey it onto an

unl oadi ng pal l et (56) after polishing, 10 - at |east one nechanism (28, 30)
for driving pfiguisod.iasHnediyidypldpadipg 0)0dyiedt4 isduierased yite teerfisst sydage t4 of the
polishing head (40) .in rotation (28), and for alternate novenent of the

pol i shi ng arb@AseAmt 19 iaciog theleading @alR} 48nd unl oadi ng pal l ets (48, 56), - and
a controller (34) for control of the mechanism (28, 30) during the
polishing cycle, characterized in that 15 - the machi ne conprises at | east
one base ounig, (10, 10A, 10B. 10 i.n the form of a .parallelepipedic cubicle
(12 “havitng. 1 eyt sehirifissha hat Ba s 18 PrRoihif A PUSLEBY RaRpEs st Pec
paral | el surfa r I ol .

ot or medi at P Astes FPnes i35 P8 0elBodsie Mol S i Mt b By e
conpri sing sQlgd I 1 i e iy b

and Second o e eSS eSO R b o b PR

pal l et (56) @itg the!IeUinE Pall@SHECTHe RadingymBdhiedshl BOaclivaetSs) tHRNEordbller 34
unl oading arm (58) with operations independent from one another, said

pal l ets (48, foli®kinB0d hediRishoras GRAHID Mty bjiens beRsHiesRtibheThée 58 hace
(14) is situat ed,g- th(ie&nechani srﬁnﬁj(28, 30) ?s szpt uated in the bottgﬁsr

conpart nint {igggsednaeicatybktehdiag pardlisl tertine sirtdce @ity baseninit(i@4) of the
cubicle (12)) whereas the controller (34) of the base unit (10) is |ocated
in the upper conpartnent (26), the mechanism (28, 30) being accessible on
the side where the second surface (16) is situated. 2. The polishing and
pl ani ng machifhe oReasingi eif'e of dhaileading aregiuiec B4 domwdises theh sellowirg sugeessive
Sept enber 2002 polishing arm (44) and the unloading arm (58) are pivotally
nount ed ar ouR@98S'fi rst vertical axis (46).

- movement of the handling system 68 to the sample to be polished located in a pre-
15  determined recess of the loading cassette 66,
- extraction of the sample and orientation of the sample so as to position the surface to
be polished facing downwards,
- transfer of the sample to the loading pallet 48 with a translation movement
perpendicular to the surface 14,
20 - depositing of the sample on the loading pallet 48,
- withdrawal of the handling system 68 and positioning thereof by the next sample to be

polished.

An individual unloading module 70 is placed by the side of the loading module 64
25 facing the unloading pallet 56. The unloading module 70 is identical to the loading
module 84 and comprises a receipt cassette 72 for receipt of the samples after
polishing and a cassette support 74 enabling the cassette to be kept immersed. A
handling system 76 identical to that 68 of the loading module 64 is designed to extract

the samples from the unloading pallet 56 and to deposit them verticaily in the receipt



3. The polishing and pl ani ng machi ne according to claim2, characterized in
» that the 5 base unit (10, 10A, 10B, 10C) conprises a rotary conditioning
head (60) supported by a conditioning armQ62), which is pivotally nounted
with the | oading arm (50) around a second vertical axis2( Seéptepateri2082 t o
the first axis (46). 4. The polishing and pl ani ng machi ne according to
claim3, characterized in that a 10 cleaning station (54) is arranged

bet ween the two vertical ax 46 and, bet ween ol i hln plate
(38) “and t naaprst: 12 {nPe ol Rlerbitia BhksesRBrierang pavalel HE SRR e a

cl eaning position of the polishing head (40) and concentric p05|t|ons of
the | oading pallet (48) and unloading pallet (56) and of the polishing head

(40) when sufgd ﬁér‘étngbzegélgl%gtﬁé)%ﬁ%fah&ﬁ]sr?%lﬂﬁ%ré&ﬁ%s C}llf[é rf}étowTﬁEsﬁ@éeisémeng

and pl ani ng mac I ne to clal aracteri ze

mechani sm (2§3i &onpri ses a geared notor housed in the bottom conpartnent
(22) and coupl ed to a rotary shaft (78) extending in the direction of the

first axiss (Afdverieritds dRaidndlir @k)éaémvﬂsnatwe Bbasg pARt send a belt-driven
transm ssion (43) housed in the pol i shing arm 44) to nmove the polishing

head (40) in &@iaatidrdf.a folishe€ sB@biesddpdgited¢h Plegralleigerachi ne according to
claimb5, characterized in that the rotary shaft (78) extends inside a

t ubul ar col untnar{sB€r) of dbe sampleytouthe treckiptacasbettep 02 natidegositing ¢fehid aashette imm
operating rod (88), which is controlled by a first jack to perform 25

pi voti ng of feesPpol i shi ng ar m (44) between the cleaning station (54) and
the polishing plate (38). 7. The polishing and planing machine according to
claim 6, char@evepentad ”Fanhqf]ﬂﬂﬂg ﬁh@emrﬂeotadi HendyrRoskign. i s securedly united
to a sleeve (90) nounted coaxially around the 16 20 Septenber 2002 col um
(80) wi t¥ a tubul ar sheath (92) interposed, bearings (94, 96) being

o anged et Yo AR Skt e 3L BPbebS oS A i ey
samples are arranged horizontally in the respective cassettes 66, 72 of the loading and
unloading modules 64, 70. Running of the operating cycles is identical to that described
previously with reference to figure 3.

15
In figure 5, the drive mechanism 28 comprises a geared motor housed in the bottom
compartment 22 and mechanically coupled to a rotary shaft 78 extending along the
vertical axis 46 inside a tubular column 80 securedly united to the polishing arm 44,
Bearings 82, 84 are fitted between the shaft 78 and column 80, and the grooved top

20  end 85 of the rotary shaft 78 is fixed to a pulley 86 associated to the transmission belt
43 of the polishing head 40. The belt 43 extends perpendicularly to the vertical axis 46,
inside the polishing arm 44,' and the column 80 rotates around the shaft 78 when
pivoting of the polishing arm 44 takes place due to the action of an operating rod 88
controlied by a first jack (not represented). The unloading arm 58 is securedly united to

25 a sleeve 90 mounted coaxially around the column 80 with a tubular sheath 92
interposed between the two. Bearings 94, 96 between the sleeve 90 and sheath 92
allow a relative pivoting movement of the unloading arm 58 with respect to the polishing
arm 44, Angular movement of the unloading arm 58 is performed by means of an

operating lever 98 securedly affixed to the sleeve 90 and able to be actuated by means



5 8. The polishing and pl aning machi ne according to claim?7, characterized
in that an operating lever (98) controlled by a second jack is securedly
united to the sleeve (90) to bring about e angul ar novenent of the

unl oading arm (58). 9. The polishing and plani ng machi n@o@’é?{é’rﬂbé}@(]@ one
of the clains 1 to 8, 10 characterized in that an individual |oading nodule
(64) is juxtaposed with the first surface (14) of a base unit (10) facing
the loading pallet (48), said nodule (64) having a | oading cassette (66)
cont ai ni ng aophuseiontlyjack (senEpessentedn e adjustmeal by trer polhing athy44 iH
10. The polishing and planing machine according to one of the clains 1 to
9, char act er pegermed Qyhzn adinstingdievicgu®0 witl tira@dad02odul e (70) is j uxtaposed
with the first surface (14) of the base unit (10, 10A) facing the unl oading
pal |l et (56), sai d rmdul e having a recei pt cassette (72) for receipt of the
pol i shed sub |ch C rranged ri.zont al qr vertjcall

D The pol | SHP AsVBHBS e SO HEn FRREECED EiRS (05 Condlng g 2aF'Pﬁ§ °it%
10, charaterlzedln ninter-statjon tr

operates Pn CHFTERM %(ﬂ'svﬁfﬁl’? tHB® é’§é’sdh?ttdfsfri d%’&A)%PeéanQﬁtﬁi@u t one

anot her by the| r respective transverse faces (18, 20), to performa
polishing operation in two stages after transfer fromthe 25 unl oadi ng

pal l et (56) (W gé?er%écé gtﬁnd;ﬂ?él » Sﬁ%%r-ét%tn%ﬁa&é?%%@& a}bh Eer(af@s)m(gonyﬁ‘étl?n

other unit (1 ing and |ne ccordin

11, char act ergigagolghsbhdlts t1be1 A aa,%fn% t&%qelaﬁo&wépég n@ﬂrmg;se%ﬁ@e eacag iHgeogd. JA?5)
m)vabl e in translation between the t uni t . 20 Septenber

2002 13, The |ping fiddleae4 |sph§d”6cfwedTE£fHeﬂ9as%CW€b rwhdtam Glhlahdﬂhélnodule 70 is
characterized in that the transfer nodule (106) conprises an arm (108)

pi voti ng1bet wieociated tunheadjaegnpbidectinib 10A6Thofrahdfer motile(102)is antdrdaieted in
| oading pallet (48) of the other unit (10A). 14. The polishing and pl ani ng
machi ne accortetitwmeen thectvad motiuleshéd, attt, endzasdhbias darhaperatiore tabe esfermed tirs tyd 0,
10A, 10B, 10C) are associated with a | oading / unloading nodule (112) and
operate in cEWagscn ¥re and theaspmegraiahind actibot Tiel rofsfebmiodylei H)410omprises a
translation along aligned surfaces (14) of the different units, and inside
a wet tunnel salﬁqumeﬂsnaﬁﬁfem%em tsansldion temickiypea paMpleHiany thenleading prjlet

machi ne accor dj m, 14 aracterized in that the base units (10,
10A, 10B, 1oc§6 E%P'Féﬁ&@ﬁt?H'aF?Hé’”tﬁ%'ofé'”gﬂ?QEfp”cﬁ?fé'PﬁH t30% pl ani ng

machi ne a‘(‘scordl ng to claim 14, characterized in that the

Figure 7 shows another version of the transfer module 106 using an arm 108 pivoting
between two extreme positions situated vertically above the respective pailets 56, 48 of

the units 10, 10A.

20  Figure 8 shows a multi-station assembly, the equipment assembly being composed of
four base units 10, 10A, 10B, 10C arranged in line and operating in conjunction with a
robot 110 moving in translation along the aligned surfaces 14 of the different units 10,
10A, 10B, 10C. The robot 110 provides the link between the units and a centralised
loading / unloading module 112 placed in front of the base unit 10. The loading /
25 unloading madule 112 makes it possible to work with two loading cassettes and two
unloading cassettes. It is possible, by means of access protections, to unload and load
the set of cassettes which has been polished while the next set-is being worked on.
This avoids having to wait until the machine has been completely emptied to trigger the

next production batch, thus resulting in a gain in productivity.



base units (10, 10A) are arranged in tandemw th other units (10B, 10C) to
- define an internedi ate corridor for passage of the robot (110). 1 anended
CLAIMS further to the witten opinion 20 pt enber 2002 1. A nachine for
pol i shing and pl ani ng substrates, conprisi'hg at | east qmysggﬁgnbgyzongo
10A, 10B, 10C) in the formof a parallelepipedic cubicle (12) having a
first loading 5 and unl oadi ng surface (14), and third and fourth surfaces
(18, 20) conprising solid transverse walls extending perpendicularly to the
first surface (14), said base unit conprising: - at |east one rotary
polishing plate (38) on which a substrate is polished, - a polishing head
(40) nobi | e Transpatatibatof tre sanples takes méacedd qowstntunmi dddvith Walse pegjlection to
position and provided with a bearing el enent (42) for support of the
substrate, -Pratgst g sAGPESH ESh mpsaryni( 4Q) 1Qfes1QhelPq is avipaomAes gokitehinag
head (40) to pick up the substrate to be polished fromthe | oading pall et
(48) and to BESIRIPN Y mewn krding Badipigagasidemens) Ty tr@ppamqrscﬁ.q%he ungy

Sentina mc@ﬁ@#eftﬁéiﬁ%va%ﬁﬁ%ro%aﬁd {oniehe B8 Re il MapReSls ke evalibie fel”

for alternat . the poalishin m (44) and of the | oading and
unl oadi ng pa ‘F?'EBMSEQ}”' '”%ﬁ%ﬁgﬁr%?}mﬁé'gfpec“ vely by a | oading arm (50)

and an unl oadi ng arm (58) vvlth oper ations i ndependent from one another, -
and a controller (34) for control of the nechanism (28, 30) during the

pol i shing cy ; 6)
of the base ﬁgﬁt{olz& tﬁgas{)e%%biﬁ : gem%?ﬁ:s %tegwpg%g?tégeggﬂQELEﬁ?ﬁﬁ a?géé%t;l 14)

gi ves accessm@hhbecdm?mamgnaar& §bﬁ|é'@éoedrdtél frdtRiohN e lenEid AsfyrFinp Hf tdRAL
(24), - the nmechanism (28, 30) is situated in the bottom conpartnent (22)

under neat(h t brati@dtd atgiremastiighitg peraibh B alkd4d definiidreofCtibiliel 6F dpk?ations to
whereas the controller (34) of the base unit (10) is located in the upper

conmpar t ment b&6Gerforined necleaoh sam{pl8, R&fynfigaraignaie cagsinatic when, hfer sindevarter e
t he second surface (16) is situated; and the pallets (48, 56) both being
accessi bl e onctuneng dding\prexdectidme afpalisiting statias de¢dmes Lisawilablat dhis-case, the
cleaning station (54) is arranged between the polishing plate (38) and the
first 2 20W@@bt@n@@namgntsgfgraa@@soma)ﬂm of kempldsi tol @ke 1aLrountoofathis oew
define a cleanln% position of t ol i shing head (40) and concentric

posi tions of SEYal P@&&.tﬁaorﬁmuwo%ﬁ?n EHAISUIRMOERNSYS pal | et (56) and of the
pol i shi ng head (40) when substrate handling operations are perfornmed. 5 2.
The pol i R ng and pl ani ng nmachi ne according to claim1l, characterized in
that the polh.g\hin arm nd .t he unl oadln arm

moant edar ourdS TN bRy s uqt R ofden el ergBichAenst fouft Raf e fFeanaiie o2
rachi e a0 ORS00 ohAAB ceSABASh 8 BEE of Drddior e AREBRS R Yoo

10A, 10B, 10 conprises rotary con Itronin pport
maintenance operations without this representing a risk for the person performing this

operation. In particular, it is possible to change the polishing plate 38, or a polishing
20 head 40 or conditioning head 60, while production continues on the rest of the

machine. This results in an increase of the overall productivity of the installation.

Figure 9 shows an alternative embodiment of a multi-station equipment assembly in
which the two base units 10B, 10C are arranged facing the other two units 10, 10A with

25 the transfer robot 110 located in the middle.

it is clear that a different number of base units can be used according to the number of

samples and the polishing cycles required.



a conditioning arm (62), which is pivotally nounted with the | oading arm
(50) around a second vertical axis (52) parallel to the first axis (46). 4.
The polishing and pl ani ng machi ne accor di to claim?2, characterized in
that the 15 mechanism (28) conprises a geared notor hougg&epferhbér 2002 om
conpartment (22) and coupled to a rotary shaft (78) extending in the
direction of the first axis (46), said shaft (78) driving a pulley (86) and
a belt-driven transm ssion (43) housed in the polishing arm (44) to nove

t he pol i shi nfigueadO (e@psants thet rear view Fohse multheialinnl eéqlipmentasdembiynifriigure 8.
machi ne according to claim4, characterized in that the rotary shaft (78)
ext ends i nsi a’ee&aﬁawtaﬂocb%rﬂw g0f sl rrasgnt @y treerheaisthia helinterme a@r m
(44) and to an op eratln rod ;h which is controlled by a first jack
per f orm pi vowaaafamefw §1R04 'ﬂ@iaAﬁeﬁqp %@)Sobﬁ%ﬁvﬁnhé“br'é'éﬁf P@i'”&'?'&t’i"bwe

é?é‘érﬁﬂlﬁgtthﬁn% h%ﬁa“'g”ﬂeoﬁhﬁa@pé%’g LA RAPWERCR RUeUaR BER ﬁa%rgi%f | .g?h N
wih o tubul sprbabliefs 62B e ERbs R RaiiRlSrigked S8 MR abiE Eriiie S
bet ween t he %h?ﬁ%ﬁ% %%lg%ﬂdttﬁ%‘zcﬂ%%‘a@ e(t%(%l).l? h@h%lg}a{?éé“hrfgnﬁl&te@r% movement  of

t he 3 unl oa res ec g arm{44). 20

Sept enber 2002 7. The pol i shing and pl ani ng machi ne according to claim6é,
characterized in that an operating lever (98) controlled by a second jack
is securedly united to the sleeve (90) to 5 bring about the angul ar
novenment of the unloading arm (58). 8. The polishing and pl ani ng nmachi ne
according to one of the clainms 1 to 7, characterized in that an individual

| oadi ng nodul e (64) is juxtaposed with the first surface (14) of a base
unit (10) facing the |loading pallet (48), said nodule (64) having a 10

| oadi ng cassette (66) containing a plurality of sanples arranged
horizontally or vertically. 9. The polishing and plani ng nachi ne accordi ng
to one of the clains 1 to 8, characterized in that an individual unloading
nodule (70) is juxtaposed with the first 15 surface (14) of the base unit
(10, 10A) facing the unloading pallet (56)) said nodule having a receipt
cassette (72) for receipt of the polished substrates, which can be arranged
hori zontally or vertically. 10. The polishing and pl ani ng machi ne accordi ng
to one of the claims 1 to 9,



20 characterized in that an inter-station transfer nodule (104, 106)
operates in conjunction with two base units (10, 10A) adjoined to one
anot her by their respective transverse fages (18, 20), to performa

pol i shing operation in two stages after transfer from tigeSeplepssérz@oral | et
(56) of one of the units (10) to the |loading pallet (48) of the other unit
(10A). 25 11. The polishing and plani ng machi ne according to claim 10,
characterized in that the transfer nodule (104) conprises a slide (105)
nmovabl e in tEhAWIBt i on between the two units (10, 10A). 4 20 Sept enber
2002 12. The polishing and plani ng machine according to claim 10,
characterized in that the transfer nodule (106) conprises an arm (108)

i voting between t nl oadj n allet (5 of the unjt (10) and the | oadin
al et C48) " SrA fhachGeIBrPURNDS eRaREng L8t Rhe B BRong and pl ani ng )

hi di | 0,
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10C) are arr aRgsbtingdolisiing APn (44)4cBRhES d ROvaRKh PoIRRI che%eqhom @heng

to claim13, characperlze |n that the 15 base units n?o 10A) are arranged

in tandem w shbRtdie o u@bbﬁsh@a@r@m ﬂa@@dadnﬁg gafet m)arﬂdlt@heﬁ\r@dt é‘ﬂite anQIrdating
for passage of the robot (110).
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20 - the loading pallet (48) and unioading pallet (56) are supported respectively by a
loading arm (50) and an unloading arm (58) with operations independent from one
another, said pallets (48, 56) both being accessible on the side where the first surface
(14) is situated,
- the mechanism (28, 30) is situated in the bottom compartment (22) underneath the
25 intermediate compartment (24) of the cubicle (12), whereas the controller (34) of the
base unit (10) is located in the upper compartment (26), the mechanism (28, 30) being

accessible on the side where the second surface (16) is situated. -

2. The polishing and planing machine according to claim 1, characterized in that the
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3. The polishing and planing machine according to claim 2, characterized in that the
5 base unit (10, 10A, 10B, 10C) comprises a rotary conditioning head (60) supported by

a conditioning arm (62), which is pivotally mounted with the loading arm (50) around a

second vertical axis (52) parallel to the first axis (46).

4. The polishing and planing machine according to claim 3, characterized in that a
10  cleaning station (54) is arranged between the two vertical axes (46, 52), and between
the polishing plate (38) and the first surface (14) of the cubicle (12), so as to define a
cleaning position of the polishing head (40) and concentric positions of the loading
pallet (48) and unloading pallet (56) and of the polishing head (40) when substrate
handling operations are performed.
15
5. The polishing and planing machine according to claim 2, characterized in that the
mechanism (28)-comprises a geared motor housed in the bottom compartment (22)
and coupled to a rotary shaft (78) extending in the direction of the first axis (46), said
shaft (78) driving a pulley (86) and a belt-driven transmission (43) housed in the
20  polishing arm (44) to move the polishing head (40) in rotation.

8. The polishing and planing machine according to claim 5, characterized in that the
rotary shaft (78) extends inside a tubular column (80) securedly united to the polishing
arm (44) and to an operating rod (88), which is controlled by a first jack to perform

25  pivoting of the polishing arm (44) between the cleaning station (54) and the polishing
plate (38).

7. The polishing and planing machine according to claim 6, characterized in that the

unloading arm (58) is securedly united to a sleeve (90) mounted coaxially around the
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m510(%5?‘0385 ()8. '?‘Qe %glishing and planing machine according to claim 7, characterized in that an

operating lever (98) controlled by a second jack is securedly united to the sleeve (90) to

bring about the angular movement of the unloading arm (58).

9. The polishing and planing machine according to one of the claims 1 to 8,
10  characterized in that an individual loading module (64) is juxtaposed with the first
surface (14) of a base unit (10) facing the loading pallet (48), said module (64) having a

loading cassette (66) containing a plurality of samples arranged horizontally or

vertically.

15 10. The polishing and planing machine according to one of the claims 1 to 9,
characterized in that an individual unioading module (70) is juxtaposed with the first
surface (14) of the base unit (10, 10A) facing the unloading pallet (56), said module

having a receipt cassette (72) for receipt of the polished substrates, which can be
arranged horizontally or vertically.

20

11. The polishing and planing machine according to one of the claims 1 to 10,
characterized in that an inter-station transfer module (104, 106) operates in conjunction
with two base units (10, 10A) adjoined to one another by their respective transverse
faces (18, 20), to perform a polishing operation in two stages after transfer from the

25 unloading palliet (56) of one of the units (10) to the loading pallet (48) of the other unit
(10A).

12. The polishing and planing machine according to claim 11, characterized in that the

transfer module (104) comprises a slide (105) movable in translation between the two
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5  (56) of the unit (10) and the loading pallet (48) of the other unit (10A).

14. The polishing and planing machine according to claim 1, characterized in that
several base units (10, 10A, 10B, 10C) are associated with a loading / unloading
module (112) and operate in conjunction with a programmed robot (110) moving in
10  translation along aligned surfaces (14) of the different units, and inside a wet tunnel

(114) with water projection.

15. The polishing and planing machine according to claim 14, characterized in that the
base units (10, 10A, 10B, 10C) are arranged in-line.

15
16. The polishing and planing machine according to claim 14, characterized in that the
base units (10, 10A) are arranged in tandem with other units (10B, 10C) to define an

intermediate corridor for passage of the robot (110).
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1. A machine for polishing and planing substrates, comprising at least one base unit
(10, 10A, 10B, 10C) in the form of a parallelepipedic cubicle (12) having a first loading
5 and unloading surface (14), and third and fourth surfaces (18, 20) comprising solid
transverse walls extending perpendicularly to the first surface (14), said base unit
comprising:
- at least one rotary polishing plate (38) on which a substrate is polished,
- a polishing head (40) mobile in translation between a raised position and a lowered
10  position and provided with a bearing element (42) for support of the substrate,
- a pivoting polishing arm (44) designed to move the polishing head (40) to pick up the
substrate to be polished from the loading pallet (48) and to convey it onto an unloading
pallet (56) after polishing,
- at least one mechanism (28, 30) for driving the polishing plate (40) and the bearing
15  element (42) of the polish'ing head (38) in rotation (28), and for alternate movement of
the polishing arm (44) and of the loading and unloading pailets (48, 56), supported
respectively by a loading arm (50) and an unloading arm (58) with operations

independent from one another,

- and a controller (34) for control of the mechanism (28, 30) during the polishing cycle,
20  characterized in that

- a second opposite surface (16) of the base unit (10, 10A, 10B, 10C) at the opposite of

the first face (14) gives access to the working zone situated in the intermediate

compartment (24),

- the mechanism (28, 30) is situated in the bottom compartment (22) underneath the
25 intermediate compartment (24) of the cubicle (12), whereas the controller (34) of the

base unit (10) is located in the upper compartment (26), the mechanism (28, 30) being

accessible on the side where the second surface (16) is situated; and the pallets (48,

56) both being accessible on the side where the first surface (14) is situated.

- a cleaning station (54) is arranged between the polishing plate (38) and the first
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5 2. The polishing and planing machine according to claim 1, characterized in that the

polishing arm (44) and the unloading arm (58) are pivotally mounted around a first

vertical axis (46).

3. The polishing and planing machine according to claim 2, characterized in that the
10  base unit (10, 10A, 10B, 10C) comprises a rotary conditioning head (60) supported by

a conditioning arm (62), which is pivotally mounted with the loading arm (50) around a

second vertical axis (52) parallel o the first axis (46).

4, T_he polishing and planing machine according to claim 2, characterized in that the
15  mechanism (28) comprises a geared motor housed in the bottom compartment (22)
and coupled to a rotary shaft (78) extending in the direction of the first axis (46), said
shaft (78) driving a pulley (86) and a belt-driven transmission (43) housed in the

polishing arm (44) to move the polishing head (40) in rotation.

20 5. The polishing and planing machine according to claim 4, characterized in that the
rotary shaft (78) extends inside a tubular column (80) securedly united to the polishing
arm (44) and to an operating rod (88), which is controlled by a first jack to perform
pivoting of the polishing arm (44) between the cleaning station (54) and the polishing
plate (38).

25
6. The polishing and planing machine according to claim 5, characterized in that the
unloading arm (58) is securedly united to a sleeve (90) mounted-coaxially around the
column (80) with a tubular sheath (92) interposed, bearings (94, 96) being arranged

between the sleeve (90) and the sheath (92) to allow a rotary movement of the
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operating lever (98) controlled by a second jack is securedly united to the sleeve (90) to

5 bring about the angular movement of the unloading arm (58).

8. The polishing and planing machine according to one of the claims 1 to 7,
characterized in that an individual loading module (64) is juxtaposed with the first
surface (14) of a base unit (10) facing the loading pallet (48), said module (64) having a

10 loading cassette (66) containing a plurality of samples arranged horizontally or

vertically.

9. The polishing and planing machine according to one of the claims 1 to 8,
characterized in that an individual unloading module (70) is juxtaposed with the first
15  surface (14) of the base unit (10, 10A) facing the unloading pallet (56), said module

having a receipt cassette (72) for receipt of the polished substrates, which can be

arranged horizontally or vertically.

10. The polishing and planing machine according to one of the claims 1 to 9,
20 characterized in that an inter-station transfer module (104, 106) operates in conjunction
with two base units (10, 10A) adjoined to one another by their respective transverse
faces (18, 20), to perform a-polishing operation in two stages after transfer from the

unloading pallet (56) of one of the units (10) to the loading pallet (48) of the other unit
(10A).
25

11. The polishing and planing machine according to claim 10, characterized in that the

transfer module (104) comprises a slide (105) movable in translation between the two

units (10, 10A).
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5 13. The polishing and planing machine according to claim 1, characterized in that
several base units (10, 10A, 10B, 10C) are associated with a loading / unloading
module (112) and operate in conjunction with a programmed robot (110) moving in
translation along aligned surfaces (14) of the different units, and inside a wet tunnel
(114) with water projection.

10
14. The polishing and planing machine according to claim 13, characterized in that the

base units (10, 10A, 10B, 10C) are arranged in-line.

15. The polishing and planing machine according to claim 13, characterized in that the
15  base units (10, 10A) are arranged in tandem with other units (10B, 10C) to define an

intermediate corridor for passage of the robot (110).



