1° ALI GNVENT STAGE 1111111111111111111111111111 Techni cal ‘
Field11111111111112222111111110111111111 *@00002* [0001] 5The present

i nvention relates to an alignnent stage and, in particul ar, to an alignnment
stage which has three degrees of freedomof X, Y. and O ' d for
perform ng alignnent of a work piece which receives a ﬂﬂg N«BE '

This application clainms the ri ghLIGNMENDSTAGHased on ent
Application No. 2009-126034 filed with the Japan Patent O fil¥E%n Nay26,
2009, the 10entire contents of which are incorporat ed hef et - by—referenee.

Background Art [0002] In recent years, as a
el ectrode pattarn, (conductive pattern) for a Iiqui d cr yst H@,mﬂmﬂm""ﬂw@m
required st T ares in place of mcrofabrication by etchi I i ke
of a netal vap% d?pOSI ted film a nmethod of printing-and for'ong the
5 The preéent invention relates to an alignment stage and, in particular, to an
alignment stagé which has three degrees of freedom of X, Y, and 0, and is used for
performing alignment of a work piece which receives a moving load.
This application claimé the right of priority based on Japanese Patent
Application No. 2009-126034 filed with the Japan Patent Office on May 26, 2009, the
10 entire contents of which are incorporated herein by reference.
Background Art
[0002]
In recent years, as a method of forming an electrode pattern (conductive pattern)
for a liquid crystal display on a required substrate, in place of microfabrication by etching

15  or the like of a metal vapor-deposited film, a method of printing and forming the
electrode pattern on the substrate by using a printing technology, for example, intaglio
offset printing technology, using eléctrically conductive paste as the printing ink has been
proposed (refer to Patent Documents 1 and 2, for example).

[0003]

20 In the case of offset-printing a fine print pattern, such as the above electrode
pattern on a flat plate-like printing target such as thé above substrate, high print precision
isrequired. For this reason, a flat plate printing apparatus of the type using the same
flat plate-like printing plate as a printing target is advantageous as an offset printing
apparatus in the case of performing offset printing of high print precision.

25 [0004]



el ectriode pattern on the substrate by using a printing technol ogy, for
exanple, intaglio offset printing technol ogy, using electrically conductive
paste as the printing ink has been pr@posed (refer to Patent Docunents 1
and 2, for exanple). [0003] 20In the case of offset-printing a fine print
pattern, such as the above electrode pattern on a flat plate-like printing
target such asGeheralipdw thesatestfrcatrginghuug bffpetipnintipg by using the Satmpégjerliked. For
this reason, a flat plate printing apparatus of the type using the sane
flat pl apAntihKplaR dndlthdgriminaliereds adotatel M dnket dodirig edlatielyatly ot wgeous as an
of fset printing apparatus in the case of performng offset printing of high
print pregl.si : : J i ng out
o et prrREY g U5y aR o Sobjseied 0, ERE ke, RHISEeERTFRL SR
printing,_.target, rofated. bl anket roll is; relatively nov fth respect to
the prinfi g‘&nﬁtpiat% Bt I«?@Pléﬁj ?°3th$1Efeﬁsgur?'nslgc}§15 nee: m\hﬁﬁls Egnsgéeirirér,\gg pressed
against the printing plate at. a required contact pressure. In this way, ink
Ci's transfalivereds (gl the eRBEE PlAGe thresupiarsof the bianketaolly BrRseavstiycBeof t he
bl anket roll. Subsequently, the blanket roll is relatively noved with
respect biankkteropris refativglytrapypst wiglhiespechéd g ppinting tadec gdiille deingaessed nt i ng
target at a required contact pressure in a state where the blanket roll is
rot at ed. ag@ingt theptihting tarpkt ats requitadasoataet pressutein axdtatd ywhicreothe blemkéd raliket rol |
to the surface of the printing target, whereby the print pattern of the
printingiplalied.i SAS £RGARUARRS @RrdnBRrrd@$pridtaDerdh tHeWariet 1l faGhdé RurfHRE .
[ 0005] Incidentally, when performng a printing job while sequentially
repl acin e i nt] i rie QL. : ) itdon
i Scr opagty il i, WAEAET o b BRKRlOE o R ADRR, Rpdrbd BRI DT
arises in that the reproducibility of a 15printing

bosi 1hons AeRiaht BiinEd28Fbo06]

[0005]

Incidentally, when performing a printing job while sequentially replacing the
printing target with new printing targets, if a position discrepancy in the installation
position occurs with each printing target, a problem arises in that the reproducibility of a

15  printing position is deteriorated.

[0006]

Also, the printing plate is gradually worn away (consumed) by being used in
printing. For this reason, it is necessary to replace it every time after a specified number
of printing cycles or a printing period. Also, when performing overprintiﬁg, a

20  replacement of the printing plate is required. If the position discrepancy in which
installation position of the printing plate after the replacement is deviated from the
installation position of the printing plate before the replacement occurs in accordance
with the replacement of the printing plate, the reproducibility of a printing position is

deteriorated.
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[0007]



Al so, the printing plate is gradually worn away (consunmed) by being used in
printing. For this reason, it is necessary to replace it every tine after a
speci fi ed nunber of printing cycles oP a printing period. Al so, when
perform ng overprinting, a 20replacenent of the printing plate is required.
| f the position discrepancy in which installation position of the printing
pl ate after t hiéthedpivadrgrehtepraiudibilitapéd pfintng pératiomesusdd byt pasitiqosi t i on of
the printing plate before the replacenent occurs in accordance with the

r epl acengRérepdncy e apinstdlatich positicn oftthepristproadipet & the pyintdig plagerasnt i ng
position is deteriorated. 25[0007] 3 If the | owering of

repr oducfilibdd/atdlve Bcdird, MhdrB S PRSEHIAP tLAURAHPYriRY AlkQodrafiRRACY i N an
installation position of the printing target or the printing plate as
descri be v u .t he ' si.hi L i ' it i ng

or ool si offexas et by DaPRRzHed e i GRhat Pl aaRbet 1 07

such as the g%ectrode pattern, cannot be 5satisfied. [0008] In order to
avoi & t hefisfgde probl ens, holding the printing plate and the printing
target, which are used in offset printing, on an alignnent stage, thereby
performng ali@f8ht for every printing plate and every printing target
before the start of a printing 10job is considered. Position discrepancies
in install ati olm qdaitbiawois thé ahdve pootilerhs, gldihathe paimting hlatgpanidrithe pgntiag get are
corrected by the alignnent, thereby increasing reproducibility of a

posi ti oNtdrfetWihieh atBe€ aNé @t pRASid bean afighhentRtdgplthergbppafaning t he
printing target with respect to the blanket roll is kept identical each
time. o thi it ansi . . ! _

repr oducia% I ?n%fev?ﬁeﬁ rg‘ég‘r’?? %[ﬁﬁlé(?@\’g&‘%??ﬁt% °pat§tete)ir)ﬁo%/\ehqihéc ﬁtﬁ{tgﬁ% in?llp g% 15from
t he i ntin late to 4 he. printing.targe rough..t he nket roll. [0009

1 oftier YR sBRieTedhe Rt RbeRare e kot b ek PaBlad Pty 10
correction_qof the printing plate or the printjng target, by using .an

ali gnmenfnd thsqeingige &5&@iaaee?cgzﬁcteﬁfbsftth%gaanwh%re@x HGEaping (s T HE
where a phenonenon due to a design error or the |ike, 20for exanple, tilt
or di spl afepesitiomicwhish ithe coméachpesitinam! thé prrtingplate or dierpsinting arget with

respect to the blanket roll is kept identical each time. In this way, it is considered to be
possible to increase the reproducibility of the position of a print pattern which is printed
15  from the printing plate to the printing target through the blanket roll.

[0009]

In order to avoid the above problems, further, performing position correction of
the printing plate or the printing target by using an alignment stage is considered. If the
alignment stage is used, in a case where a phenomenon due to a design error or the like,

20  for example, tilt or displacement occurs in the movement direction (a direction
perpendicular to the shaft center of the blanket roll) of the outer circumferential surface
of the rotating blanket roll and the relative movement direction when relatively moving
the blanket roll while pressing it against the printing plate or the printing target, or a case
where eccentricity exists in the blanket roll, so that a fluctuation occurs in the peripheral

25 velocity of the blanket roll which is rotated at a given constant rotating velocity, it 1s



per pendi cular to the shaft center of the blanket roll) of the outer
circunferential surface of the rotating blanket roll and the relative
nmovement direction when relatively no#ing the blanket roll while pressing
it against the printing plate or the printing target, or a case where
eccentricity exists in the blanket roll, so that a fluctuation occurs in

t he per i pissibid to2Borel tbe ptigting plete@r thegpricgingrtaiget taiolédw the mevemend ofthea gi ven
constant rotating velocity, it is 4 possible to nove the printing plate or
the pringdmgt baridabf e duddr creumbeentny suide oIfthd Blenieordlpehilpbrindiontiel the
outer circunferential surface of the blanket roll while bringing the

bl anket Blﬁ}éieé}r&i 1 OSHeAS it thQFfiﬂﬁn(ﬁO;Bﬂa{EterHe Al el 28 BR QL | NG tar get

hel d on t I gnnent stage. 5[001 I'ncidentally, I'n a nmanufacturing
process of a qutui d crystal display or a semi conductor, it is necessary to
secure t AEERFEPBR%i ti on precision of members or |ayers which are

| am nated. For_this reason, as an alignnent stage for performng

di spo%i tion of (091Gbr k pi ece in the XY orthogonal coordinate plane and
alignment of a rotation angle 10 0, for exanP_I e, an alignnent stage as
shown in FI GS. Ingidgniglly in ¢ manedactyrongprpeess of a liqyid cryséal disPlpyrRsdt st age shown
in FIGS. 8 and 9, one supporting unit 2 and three driving units 3A 3B, and
3C are r sgpiechiducal)it prevedad tateduesthe saperposiphar predsion of nend®seorllaydns ch is a
fixed side. Also, the four corner portions of a top table 4 which is a

movi ng 1{h&hdRe BRAnabAC ELbrakid réMRuH 8 dn @i ghilentlépipe forsiedRemadg diff@sRisppor ting
unit 2 and the respective driving units 3A, 3B, and 3C. [0012] At the

suppor ti 88a W&H& pi%ce 4R %Yn&"f\{oggﬁﬁlicggrcgﬁﬁtg Eﬁné %M%ﬂﬁgﬂt ¥hi F&aﬁ’cfneangle
10 0, for example, an alignment stage as shown in FIGS. 8 and 9 is used.
[0011]
In the alignment stage shown in FIGS. 8 and 9, one supporting unit 2 and three
driving units 3A, 3B, and 3C are respectively provided at four corner portions of a base 1
which is a fixed side. Also, the four corner portions of a top table 4 which is a moving
15  side are placed and mounted on the upper sides of the supporting unit 2 and the
respective driving units 3A, 3B, and 3C.
[0012]
At the supporting unit 2, two linear motion guides 5a and 5b, which are
composed of linear guide rails 6a and 6b and guide blocks 7a and 7b slidably moupted on
20  the guide rails 6a and 6b, are.disposed to be stacked in two upper and lower stages in
orthogonal positions to each other. The guide rail 6b of the linear motion guide 5b of'an
upper stage is mounted above the guide block 7a of the linear motion guide 5a of a lower
stage. Also, a turning bearing 8 capable of turning in the horizontal plane is mounted
above the guide block 7b of the linear motion guide 5b of the upper stage. In this way,

25 it is possible to obtain three degrees of freedom of X, Y, and 6 at the top of the turning



conposed of |inear guide rails 6a and 6b and gui de bl ocks 7a and 7b
slidably nounted on 20the guide rails 6a and 6b, are disposed to be stacked
in two upper and | ower stages in orthogonal positions to each other. The
guide rail 6b of the |linear notion guide 5b of an upper stage is nounted
above the guide block 7a of the linear notion guide 5a of a | ower stage.

Al so, a bearmigny videelr basgmss amppipdr end portignmif tiee sSuppotiag hioiti2z withdhe glidne i s
nount ed above the guide block 7b of the linear notion guide 5b of the upper
stage. | il 6u 6f thaYowerSidge lideranstidd guidosqMhadhbdcbiee adewérend poftidnrafedom of
X, Y, and 9 at the top of the turning 5 bearing 8, which becomes an upper
end porti ] 6) i it 2, wwth the guide rail 6a of the
Iomer-stgggm?P%%QEuﬁgfﬁ%ﬁigﬁgggﬂ%a, whi ch beconmes a | ower end portion of

t he supporting[%ﬂbl 2, as a reference. [0013] 5In the supporting unit 2,
the guide rail *oa”of the | ower-stage |linear notion guide 5a is installed at
a corresponding | ocation of the base 1., Al's correspondi ng.l ocati on of

t he tép Dabl e 0 11 SHERMLREib dvibe eRie Eiif fa ﬁfgthsghwﬁ@aggﬁmfmaﬁwq #idach of
the driving units 3A, 3B, and 3C, a ball screw linear notion 10 nechani sm
9, whi ch3pss instapeded @iresposdingdapition ofdhe base dr ed¥lshacprresposdinadecationt o an
out put shaft of the servonotor 10, and a nut nenber 12 thread-engaged with
t he screwf ghkabp tdbls 4 issndinsgbaede plar @itliet béavingl®e gui de rail 6a of the

| ower -stage |inear notion guide 5a in the sane configuration as that of the
supporting uni fo®@4] The nut nenber 12 of the ball screw |linear notion
mechani sm 9 is connected to the guide block 7a of the 15l ower-stage |inear

motion gui de 5§, cldh delartae whits 12 99951 BLea by BBLR 1Re: GHiidle bl ock 7a of

the | ower-stage i1 near notion guide 5a integrally wth the nut nenber 12
ool 13T ChE e rOBBreat AoreRreb 1hre (R LA HErIRe B he
e S S B P S SR SR P SRS, 1,
~driving units 3A, 3B, and 3C, the guide rail 6a of the | ower-stage |inear
not i on gshae1bds disgoset gatadik] toghe gwide raikéa ofithe |ooversstagh dinfam@icrgude Sa
respectively disposed at corresponding | ocations of the base 1. Also, a
cor r esporif thegaheadhfigiratddn 49 @at of the supporting unit 2.  The nut member 12 of the

ball screw linear motion mechanism 9 is connected to the guide block 7a of the
15  lower-stage linear motion guide 5a. In this way, it is possible to move the guide block

7a of the lower-stage linear motion guide 5a integrally with the nut member 12 along the

longitudinal direction of the guide rail 6a by moving the nut member 12 along the shaft

center direction of the screw shaft 11 by the forward and reverse driving of the screw

shaft 11 by the servomotor 10 of the ball screw linear motion mechanism 9.
20 [0015]

In each of the driving units 3A, 3B, and 3C, the guide rail 6a of the lower-stage
linear motion guide 5a and the ball screw linear motion mechanism 9 are respectively
disposed at corresponding locations of the base 1.  Also, a corresponding location of the

top table 4 is mounted above the turning bearing 8. At this time, the direction (the

25  driving direction) of each of the ball screw linear motion mechanisms 9 of two driving



t'op table 4 is nounted above the turning bearing 8. At this tine, the
direction (the 25driving direction) of each of the ball screw |linear notion
mechani snms 9 of two driving 6 units ®A and 3B anpong the respective driving
units 3A, 3B, and 3Cis an X-axis direction, the direction (the driving
direction) of the ball screw linear notion nechanism 9 of _the remaining one
drivi ng wifs34ad 3B gmyngfhegesnectve dibying 4pds 3He3B.cndaét isva Xtaxiydpgetion,
directions are disposed to be at right angles to each other. 5[0016]

Accor di nthetdiretthen @rodreving dgecton) ofthadpell sty wdperomoiion leyhan§nu8of iy posi ti on
keepi ng and novenent of the guide block 7a of the | ower-stage |inear notion
gui de Sareitiniag GBY EARIAE udlitBECHk aORads dirthiRnaffL AL rébediié iRty dfectibgs gui de

bl ock 7a by the ball screw |inear notion mechanism9, with which each of
the drivij - U , j < grovided, it is possible to perform
t he hori %%%I%E%ﬁsog@a%gig}étnat}&%rsl?fgﬁ&?&%ﬂgl ane and the rotational displacenent
of agotation @6 éﬁ e of the top table 4 in conbination with each other. As
aresult, it i g sible to performalignment in three axial directions of
X, Y, and O with respect to a work piece (not shown) that is an alignnent
target held on/f$REdingo f*&tﬂ%évaale%@w siage, ﬁppéﬁpgﬁfeamﬁﬁ’é’ﬁtpoi{“o%r
exanple). 15C tation List Patent Docunment [0017] [Patent Docunent 1]
Japanes ekezpingandNpoverray g5the [gritedneckDircaffon tovaer-stap Ainess andiionegiideNts 3904433
20 Non Pat ent Docunent [0018] [ Non Patent Docunent 1] TFIK Co.,

Ltd., catuad agnovAnegriimotiorShrathe @Msint afaheatecngennufithergurid®ickck 7ZAvguhe b3l 2007

screw linear motion mechanism 9, with which each of the driving units 3A, 3B, and 3C is
10 provided, it is possible to perform the horizontal displacement in an X-Y plane and the
rotational displacement of a rotation angle O of the top table 4 in combination with each
other. As aresult, it is possible to perform alignment in three axial directions of X, Y,
and 6 with respect to a work piece (not shown) that is an alignment target held on the top
table 4 (refer to Non Patent Document 1, for example).
15  Citation List
Patént Document
[0017]
[Patent Document 1] Japanese Patent No. 2797567
[Patent Document 2] Japanese Patent No. 3904433
20  Non Patent Document
[0018]
[Non Patent Document 1] THK Co., Ltd., catalog “Alignment Stage CMX"",

catalog number 238-4, August 3, 2007
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7 Techni cal Problem [0019] The existing alignnment stage shown in FIGS. 8
and 9 assunes that alignnent of a work piece is perfornmed in a |light
process in the manufacturing process of a liquid 5crystal display or a
sem conductor. For this reason, |oading of a |oad has barely been

consi dered. [0020] That is, in offset printing using the flat

pl at e- | i KechmigahPrablempl ate or the printing_ target, alignment of the
printing plate or the printing target is perforned with it held on 10 the
al i gnnent stag@®bBpwn in FIGS. 8 and 9, whereby position correction of the
printing plate or the printing target to a desired position is perforned.

Subsequent |y, tl"ﬁ@eh@ﬁﬁ&ﬁ%rﬁleﬁm‘tﬁéedh@WnthFIGgl951‘1(1’95%&?@%’%’[% ditspect to
the printing plate or the printing target heid on the alignment stage,

whi | e being,. %?e%§?sdpéﬂ)%géEnr%nght%r%&%%&gthgh%gfa%nﬁlg§r(9cre tflc?qgog @rget at a

I'EC]UI I'Ed contact pressure e all gnmen
printj 15 te or the ting tar a |l pad. acts o ngat ed
band- éryrS ﬁgﬁlawar éﬁe@&opa%?fndg sareém ing of il $Stnt i ng
pl ate or the printing target and the outer circunferenti aI surface of the
bl anket reRdideieH extends in the shaft center direction of the blanket roll.
The el ongated band-1i ke region on which the | oad acts noves al ong a
rel ati ve movenmtd20i recti on of the blanket roll with respect to the _
printing plate or the 20printing target with the passage of time. For this
reason, a novi Myatiodd ofRétpriring DeingttieOMiTBNte-Sika gintiddPaiklor the printing
target, alignment of the printing plate or the printing target is performed with it held on
10 the alignment stage shown in FIGS. 8 and 9, whereby position correction of the printing
plate or the printing target to a desired position is performed. Subsequently, the rotated
blanket roll is relatively moved with respect to the printing plate or the printing target
held on the alignment stage, while being pressed against the printing plate or the printing
target at a required contact pressure. Then, in the alignment stage holding the printing
15 plate or the printing target, a Joad acts on an elongated band-like region which
corresponds to a contact portion of the printing plate or the printing target and the outer
circumferential surface of the blanket roll and extends in the shaft center direction of the
blanket roll. The elongated band-like region on which the load acts moves along a
relative movement direction of the blanket roll with respect to the printing plate or the
20  printing target with the passage of time. For this reason, a moving load acts on the
alignment stage.
[0021]
In the alignment stage shown in FIGS. 8 and 9, the top table 4 is supported at

four corners thereof by the supporting unit 2 and the driving units 3A, 3B, and 3C. For

25 this reason, for example, in a case where a load acting on the elongated region which



I'n the alignment stage shown in FIGS. 8 and 9, the top table 4 is supported
at four corners thereof by the supporting unit 2 and the driving units 3A
3B, and 3C. For 25this reason, for ex8nple, in a case where a |oad acting
on the elongated region which 8 extends along the Y-axis direction acts as
a nmoving |oad which noves in the X-axis direction, if the noving |oad acts
on an i ntxaendscilatgshpWraxisotirection hws X aioyingilpakwhigh msfves irethedpaxiabl e 4, t hat
is, an internmediate portion in the X-axis direction of the top table 4,

whi ch i sdif€diosUp R thedndibadnayiseh dnliftesmghae ponpnunitie R-axinditdedonl vf theng
units 3A, 3B, and 53C, there is a possibility that the top table 4 may be

def or madto@ﬁalﬁ@ 4@t is AeintePmbMSte RYES RALOK-BEPRAICHDROf Beithp PBRS4,i N the
vertical direction of the top table 4. Due to this deformation, there is a

possi bi |l jty.t.h 0sitil.0 i 2 i 2RI not
shown) sﬁvci:%halg g{)%%pg%%ﬁltqyngygﬁfgﬁiﬁgg&ﬁﬁéq@@n |g}(§:}e ‘?@‘Flg%\tﬁw\}\%f‘ghﬁ?’?nﬁel d on
the top table 4. 10[0022] In the alignment, stage shown in FIGS. 8
and @ aPtghREHs a@PSSEtHE‘@éh%HQ%tO@fta&? 4?{1&}’2}}&3 Owdﬁg:ngF_ﬂfég-‘e&ﬂ e top table
4 by conbination of horizontal displacenent in the X-Y plane and rotation
of a r ot kovesimgat ghrpootingstiffness iRteeverticalidirgetinn afgheirp tafe 4anfPugdo 8ith havi ng
the ball screw linear notion nechanism 9. Here, the nunber of ball screw
151 i near defotrhativnydehaisiagwssiBiliof thihepaekition digcreprnty n3& camar i8B wark ppef or mi ng
driving in the X-axis direction and the nunber of ball screw |linear notion
nmechani s(fot Sh&n)tdueh 8¢ heipAatikdplateds thprifaiel targei WhicHd Mdldanitie fobeabYe axi s
direction are different Tprom each other. For this reason, a difference
occurs bgtween horizontal direction stiffness in the X-axis direction and
hori zontal direction stiffness in the Y-axis direction. For this reason,

for g&exarrpl e, M%gﬁositi on correction of the printing plate or the printing
targ i's perfg) by the alignnment stage in a state where a noving | oad

acts on the printing plate or the printing target by bringin t? | anket
roll into cont &ethemﬁgwnmt sfage ShVER{n %&I%Biaﬁﬂ? %“%’in?%? theee %‘géﬁ g et ween
the ease of nmovenment in the X-axis direction and the ease of nmovenent in
t he Y- axisd fiis pafirmed dnehd top aatdé £ bgrrembaabien nEkorizonta! Hisplazemerntlin ther ect i on
25stiffness in the X-axis direction and the horizontal direction stiffness
in the Ys8% Sane and rotation of a rotation angle 0 by the three driving units 3A, 3B, and 3C
each having the ball screw linear motion mechanism 9. Here, the number of ball screw
15  linear motion mechanisms 9 of the driving units 3A and 3B for performing driving in the
X-axis direction and the number of ball screw linear motion mechanisms 9 of the driving
unit 3C for performing driving in the Y-axis direction are different from each other. For
this reason, a difference occurs between horizontal direction stiffness in the X-axis
direction and horizontal direction stiffness in the Y-axis direction. For this reason, for
20  example, if position correction of the printing plate or the printing target is performed by
the alignment stage in a state where a moving load acts on the printing plate or the
printing target by bringing the blanket roll into contact with it in offset printing, a
difference occurs between the ease of movement in the X-axis direction and the ease of

movement in the Y-axis direction due to a difference between the horizontal direction

25  stiffness in the X-axis direction and the horizontal direction stiffness in the Y-axis



@ direction of the alignment stage. Accordingly, there is a possibility
that it nmay becone difficult to performthe desired position correction on
the printing plate or the printing taPget. [0023] 5In the alignnment stage
shown in FIGS. 8 and 9, position control of the top table 4 is perforned by
controlling the driving amount of each ball screw |inear notion nmechanism9
usi ng andeentiodef thmalignmient sagsh decoudingly theroisof pasaibHity shat itsvriebedomgear

noti on nechanism 9 of the respective driving units 3A, 3B, and 3C. Here, in
the foll diffiagt @aehfoeasies ddsoed pasitipl erreaticmee thehyeineing phaiy bnthelpoiatingict s on
the top table 4, or a 10case where the top table 4 is horizontally

di spl ace%r%gt_ rotationally displaced in a state where a noving | oad acts,
when bendihg, rattling, or the like occurs in a thrust transm ssion portion
such as the scgﬁﬁ(fhaft 11 or the nut nenber 12 of each ball screw |linear
not i on nmechani n13, on which the |oad acts as an external force, it is not

possi ple to exclude .the error el enment. reqyer, ..t is not_.possib to

det ec existen@E%FPE@FF“BFwEﬁémTﬁ%FﬁéFﬁggéﬁgﬁtPé$ﬁﬁnTQHWQ?Pgﬁﬁgﬁfmkﬁere is a
possi bility that high-precision position caontral of the top table 4 may
becone difi§ pertermed bygentrolling ghe drivinghamaynt gh gt badlissiav UpRMatieonF| Gs. 8 and
9, each servonotor 10 which is a driving source of each ball screw |inear
nmot i on mackhmismousof anreacodes peidt ineeclPGuvimdtny 1 Unf ¢ashdall sgBw lawedr 3C i s

di sposed at a position which is covered by the top table 4 on the base 1.

For thi s i®R8GRechhklemh MBdf thkefeopdttive afvidgaifts SAN3Bndi 3N tHékgindhor the base
1 due to the influence of heat generation of each servonotor 10 and there

is a posmiﬁdgkﬁl%a%ﬂelf%e,%é bk, dici & $RAE & YndWRe RGE YEts ol tRe WRMkbIOLEGS: (not

shown), \ on the'tdp table 4, in accordance with the thernal
def etk t o0 vcv)lflerte &% t%;? PabﬁeaP is%o%izgrrltah{;' ﬁisgﬁggd 31' rola%gggly displaced in a state

where a moving load acts, when bending, rattling, or the like occurs in a thrust
transmission portion such as the screw shaft 11 or the nut member 12 of each ball screw
linear motion mechanism 9, on which the load acts as an external force, it is not possible
to exclude the error element. Moreover, it is not possible to detect existence itself of the
15  error element. For this reason, there is a possibility that high-precision position control
of the top table 4 may become difficult.
[0024]
Also, in the alignment stage shown in FIGS. 8 and 9, each servomotor 10 which
is a driving source of each ball screw linear motion mechanism 9 of the respective
20  driving units 3A, 3B, and 3C is disposed at a position which is covered by the top table 4
on the base 1.  For this reason, thermal deformation occurs in the top table 4 or the base
1 due to the influence of heat generation of each servomotor 10 and there is a possibility
that position discrepancy may occur in a work piece (not shown), which is held on the

top table 4, in accordance with the thermal deformation of the top table 4 or the base 1.

o
9,

[0025]



10 ‘ In this manner, in the existing alignnment stage shown in FIGS. 8
and 9, it is difficult to hold a work piece, on which a noving |oad acts,
in a state where high-precision positil®ning is performed in three axial
directions of X, Y, and O or perform hi gh-precision position correction of
the work piece in three axial directions of X, Y. and 50 in_a state where
the movi ng | oda thisteannedRd existing aligrmeen sege frowmipddGiSof apd Byvit dfes an

al i gnnent stage which can hold a work piece, on which a noving |oad acts,
in a stagigfiseodoh] givor piets oamwhidsd miooinigrigad sctpén & statesghdre t hr ee axi al
directions of X, Y, and 0, and can displace the work piece in three axial

10di rect mgﬂ%égéisia% Ra(siti@:ﬂﬁ'% %l Pk foPndl BNhREGSE S URBtRNE B KN Y2ardil @b patftpie a

| oad acts utron to Pr em [ 0027] According to a first aspect of

the present invention, an ali.gnnent stage according.te the pr

i nventi oﬁ‘gi‘ﬁé?%ﬂﬁgposéﬁ%gﬁecﬁg? ggth{iéfﬁﬂfg% FéIhﬁF%e %‘i%gggggbongt()fg(s’%g%%%i tion
above the base and holds a work piece on which a noving |oad acts; a

r equi ¥ ed® nuatbate where thgpoevingdoadrdictss whi ch are each conposed of gui des
slidable in two directions orthogonal to each other and a turning bearing
provi ded over [d0e6pui de and each have three degrees of freedomof X Y, and
0; and at least three driving units which are conposed by providing the

supporting uni frpdhieBerR iAfRaSX bfogdieé g&giigﬁnéﬂt@&g& wHiH @R hefi aRehepiesdn

wherein the supporting units and the driving units are provided di sposed in

i hi , {2001 sibR S o RYLIAG id h
29 S AL G g At st oor

base and e, driving di i‘ons “the I!ﬁg r notion
i vi ng. dreeeAgHBy Rt il OBt R NS PR P Eirdn FEREPHER dr 1 vi ng
unit are at right angles to each other in the X-Y 11 pl ane.
10  directions of X, Y, and 6 with high precision even in a state where a load acts.
Solution to Problem
[0027]
According to a first aspect of the present invention, an alignment stage
according to the present invention includes: a base; a top table which is disposed at a
15  position above the base and holds a work piece on which a moving load acts; a required
number of supporting units which are each composed of guides slidable in two directions
orthogonal to each other and a turning bearing provided over the guide and each have
three degrees of fréedom of X, Y, and 6; and at least three driving units which are
composed by providing the supporting unit with a one-axis direction linear motion
20  mechanism, wherein the supporting units and the driving units are provided disposed in a
zigzag fashion along a movement direction of the moving load between the base and the
top table, and driving directions by the linear motion mechanisms of two driving units

among the respective driving units and a driving direction by the linear motion

mechanism of the remaining driving unit are at right angles to each other in the X-Y



[10028]" According to a second aspect of the present invention, the
disposition in a zigzag fashion is nmade by | ocations corresponding to the
four corner portions and the center ofllsthe top table. [0029]

According to a third aspect of the present invention, the dispositionin a
zi gzag fashion is made by | ocations corresponding to the four corner
portionsplane the center of the top table, the respective driving units are
provi ded at the | ocations corresponding to 10the four corner portions of
the top tabl e, [(9a8] t he supporting unit is provided at the |ocation
corresponding to the center of the top table. [0030] According to a fourth

aspect of the RLEsi8R th B&BhH @8pecfHf Rk B ERIThy &t BE Stha A&pb &N i #zighe
present invention includes a base; a top table which is disposed at a

15posi ti ) - ' ' ' | oad
acts: andaBRIY Fatlfy PRRn R i Rl e B D o
direcIiogé or%&ggonal to each other and a turning bearing provided over the
gui de>  eHeHOR ‘three degrees of freedomof X, Y, and 0, and each i ncl udes
a one-axis direction |inear notion nmechanism wherein the driving units are
provi ded di spof¥8% n a zigzag fashion along a novenent direction of 20the
novi ng | oad between the base and the top table, and driving directions by
the |inear notAspondighanitisinsasptcttofichapiesémgnveniions tandisgpsitie inespergi ve
driving units and driving directions by the Iinear notion mechani sns of the
remai ni Ngashi i€l kiade BY latatibss @bRspindiigObtth@fglr esrmeOpd@aols Aidthe cémieredT X- Y

pl ane. [0031] 25According to a fifth aspect of the present invention, the
di sposi t it}%ntob @aﬁe,%ﬁ@ﬁ:@&cﬁve driving units are provided at the locations corresponding to
10 the four corner portions of the top table, and the supporting unit is provided at the
location corresponding to the center of the top table.
[0030]
According to a fourth aspect of the present invention, an alignment stage
according to the present invention includes a base; a top table which i-s disposed at a
15  position above the base and holds a work piece on which a moving load acts; and driving
units which are each composed of guides slidable in two directions orthogonal to each
other and a turning bearing provided over the guide, each have three degrees of freedom
of X, Y, and 0, and each includes a one-axis direction linear motion mechanism, wherein
the driving units are provided disposed in a zigzag fashion along a movement direction of
20  the moving load between the base and the top table, and driving directions by the linear
motion mechanisms of two driving units among the respective driving units and driving
directio.ns by the linear motion mechanisms of the remaining two driving units are at
right angles to each other in an X-Y plane.

[0031]

25 According to a fifth aspect of the present invention, the disposition in a zigzag



12 fashion is made by | ocations corresponding to positions on |lines each
connecting the internedi ate position of each side of the top table to the
center of the top table. [0032] According to a sixth aspect of the present
invention, the linear notion 5 nechanismis constituted by a ball screw

| i near notion nmechani sm which includes a notor, a screw shaft connected to
an out pufaskipafis mede bhbcatnnscorrasnpndingitp pasifidsron lines gdcleeqmagetthathe h t he
screw shaft, and the notor is disposed to protrude to the outside of the
base. [ O03dmelbcpsittinng ehch sids efhptibp ableao theafentehef fitegspribld. nvent i on, a

| i near scale for detecting a driving amount by the one-axis direction

|'i near notion pggbpnisn1of each of the driving units is provided on the
base adjacent to each of the driving units. Advantageous Effects of

| nvention [003 : | ' 3 r nt invention
exhibits the f g‘%f%\?\n&ggo g)%%%%%%%t %ﬁ%ﬁ&eg&? %ggtg% b ke %f%g top table for
hol ding a rk piLece on i C novi | oad. acts.is dispased, at a position
nbove 5. Buecantset S e Rt v ik Aiing Bskheds e s Bebench
conposed of guides slidable in two directions orthogonal to each other and
a turni nEoKTat PHEVEREY FUBECI8d & an REPHLShaE oAfhe reeteh aRd gaf Mee®eegr ees of
freedomof X, Y, and O, and three or nore driving units which are conposed
by provi thireag-¢ippgedippbthd scipw shaft, wnd theanatneis axspssadi togcotnate th itheeantsidot | on
mechani sm are, provided between the base and the top table. The supporting
uni ts andftHeebask.i ving units are disposed in a zigzag 25fashion along a
novenment direction of the noving |oad. Driving directions by the
[0033]
10 According to a seventh aspect of the present invention, a linear scale for
detecting a driving amount by the one-axis direction linear motion mechanism of each of
the driving units is provided on the base adjacent to each of the driving units.
Advantageous Effects of Invention
[0034]
15 The alignment stage according to the present invention exhibits the following
excellent effects.
[0035]
(1) Atop table for holding a work piece on which a moving load acts is
disposed at a position above a base. A required number of supporting units, which are
20  each composed of guides slidable in two directions orthogonal to each other and a
turning bearing provided over the guide and each have three degrees of freedom of X, Y,
and 6, and three or more driving units which are composed by providing the supporting

unit with a one-axis direction linear motion mechanism are, provided between the base

and the top table. The supporting units and the driving units are disposed in a zigzag

[\
W

fashion along a movement direction of the moving load. Driving directions by the



13 linrnear notion mechanisms of two driving units anong the respective
driving units and driving directions by the |linear notion nechanisns of the
remai ning driving units are at right é%gles to each other in an X-Y pl ane.
The alignment stage of the present invention having such a configuration
can perform conbi ned novenent of horizontal novenent in 5 the X-Y plane and
r ot at i onlimdar anotioh atecbanismgd &wo divingenitsgmangheraspectiyagrininggmithandir i vi ng of
the three or nore driving units provided. For this reason, with respect to
t he wor kapiiag airédtioal by sheieledr Atibh tetRemidnabdfahe rdmdisinp dsisinglunits areper f or m
position correction in three axial directions of X, Y, and 0. [0036] 10(2)
Accordin t j : or ghagr rdsBMARtdr®idn even
if a novg%%tqﬂnBia%S t%%:%cg%g%? :Hl‘ﬁéﬁ %?lg?%ig'ecghév]\;’lliléct%%@%ﬁgf gﬁ%\ﬁtpt he top table, the
movi ng | pad acting oR th I g | ;

cont i nuoﬁ%‘l e f’”e‘%@?c\? gﬁ"%rﬁg?% %%r }geeg%ggl tcltO\I{/Hé) ?%%r}{/l%n%gn%ﬁ(g&%? Féltl E%leﬁg%tc} rting
units, which are disposed in a zigzag fgshion aI%Egba nnvenen%aglnection of
t he nbvi g X-oaplangend oftien o agefation angled ghthe;tpp fableby eqmbipiag dhe dqang
stiffness in the vertical direction of the top table, so that a potenti al
for def opfriieitiae of mbteedrizopg tikd mrotided. heFardhis mepspmaviticrespdse tpthe veonk ed bef or e
it happens. Accordingly, position discrepancy in the work piece due to

def or mat bke MhidhnehélaRnttadbiop 1648, bR poksgblens petfdraf positidr comeppens.. thfed037]
20(3) In"the alignnent stage according to the present invention,

di sposi tion, kN ' f ion along a novenent direction of the noving
load is ﬁ%@%mgvﬁPé%a $%%§ﬁ§§fresponding to the four corner portions and the
center of the E@B §able. In this way, it is possible to easily perform

di sposition in 5 gzag fashion of the respective driving units and the
supporting units along a novenent direction of the noving |oad. Further,
the 26top tabl &)cafcdsedingppthetaignmentstagg paersdins iaivateseAl PVFHIONHEYSR and
right-left directions by 14 the respective driving units and the

supporti fifja thoiving.lodd88n the work piece which is held on the top table, the moving load

acting on the top table through the work piece can be continuously received by the
respective driving units and the supporting units, which are disposed in a zigzag fashion
along a movement direction of the moving load. For this reason, it is possible to

15  increase the stiffness in the vertical direction of the top table, so that a potential for
deformation of the top table by the moving load can be prevented before it happéns.
Accordingly, position discrepancy in the work piece due to deformation of the top table
can be prevented before it happens.

[0037]

20 (3) In the alignment stage according to the present invention, disposition in a
zigzag fashion along a movement direction of the moving load is made by locations
corresponding to the four corner portions and the center of the top table. In this way, it
is possible to easily perform disposition in a zigzag fashion of the respective driving units
and the supporting units along a movement direction of the moving load.  Further, the

25 top table can be supported in a balanced manner in front-back and right-left directions by



(4) In the alignnent stage according to the present invention, disposition
in a zigzag fashion along a novenent direction of the noving load is set by
| ocations 5corresponding to the four é8rner portions and the center of the
top table. Also, the respective driving units are provided at the |ocations
corresponding to the four corner portions of the top table. Further, the
suppor t i thg respettivesdrppringunltscandtthe vpppimgtings. correspondi ng to the center of
the top table. In the alignnment stage of the present invention having such
a configuratiofgo3ghe sane effect as that of the above (3) can be

10obtai ned. In addition, the driving units each provided with the |inear

mot i on mechani gy qammdA;RAhRROSEE dcloddiiStol the BRSNt Fhvehfin, didpB6iibaARS a

orthogonal to each other, so that it is possible to equalize the horizontal
directiop stiffn I ! LS di ' : Lrantal direction
stiffnes§® ?%%éhlg ﬁél(%-g%%}q & eg‘l? T g%?%%‘?lmg)? ﬂ%ﬁébﬁg%%gﬁ% g& bgg((g:dc#lgﬁgngl y, in a
state_where a ving.locad acts on. a wo pi ece | d on the,top,table,
15whenh pB%??SP8$E%Fq@ES?‘5ﬁOB?er Pﬂ@%?‘%& ﬁ’ieé?ff’étef 8%1‘38???0%& ééls ing the top
table, a possibility that a bias Tﬁﬁ occur in the novenent in the X-axis

di r ect i oresaeriive deivingwanie are pravidpdatthejqcstions costerpandingfo e foghee®8r so t hat
it beconmes possible to performdesired position correction on the work

pi ece. [ @6B®hs 306 oy tablehe Falthgmiie stpmirtggusit tsprdiided stahe losaporesent
invention, a top table for holding a work piece on which a noving | oad acts

i s di spogeespbndinp@sihkicemenbome tdphabloas tn thralighmentufige o Weigzbseaach have a
configuration conposed of guides slidable in two directions orthogonal to

each ot hero.angh ?a\?iggeééﬂég% c%?ﬁ%ﬁﬂ%o& RV et fRyehs thhEofHE S5vaNg) eaak havi ng

three degrees o , and 0 and al so a one-axis direction

2o BT olpidan BRERRnie RARRIRE Bl BRWEON I RHA35 AR Ne LoP 1 abl e

The i vi® 5 units are p Inazi ion along a novenent
direction of the nmoyving load. Driving directions by the ]inear tion
mechani s MBS PS Q}SH@SC AR FROSARSA ?flhtée ﬁggﬁé’é‘F Pé@o%ﬂn? ‘ior‘?é‘g}i}x H{H‘g% Sand
driving directions by the linear notion nmechani sns of the renmaining two
driving dmatttsis pessitde ta ¢quializeathg hewzandel dlareptien sidnephalapg the K-prigderection t he
5al i gnment stage of the present invention having such a configuration, the
sane ef f aat shedsorizbaabdisdctioh atifihey elopg he Y-2kis dig}tiomofithé tp telle. be obt ai ned.

Accordingly, in a state where a moving load acts on a work piece held on the top table,
15 when position correction of the work piece is performed by moving the top table, a

possibility that a bias may occur in the movement in the X-axis direction and the

movement in the Y-axis direction can be lowered, so that it becomes possible to perform

desired position correction on the work piece.

[0039]

20 (5) In the alignment stage according to the present invention, a top table for

holding a work piece on which a moving load acts is disposed at a position above the

base. Driving units which each have a configuration composed of guides slidable in

two directions orthogonal to each other and a turning bearing provided over the guide

and each having three degrees of freedom of X, Y, and 6 and also a one-axis direction

25  linear motion mechanism are provided between the base and the top table. The driving



['0040] (6) In the alignment stage according to the present

i nvention, disposition in a zigzag fashion along a novenent direction of
the noving load is nmade by | ocations 10corresponding to positions on |ines
each connecting an internediate position of each side of the top table to
the center of the top table. In this way, it is possible to dispose the

r espect i wtstané tisposed e a zlgase fashion ebolg aomheemerfkdirettiingofthamoningload. s

advant ageous in a case where the present invention is applied to an

al i gnmenty;igtdaBreefion 1§ B8 lihfarWhdtih redadiRads of heg ariving Sk h@ong fifel 0041]

(7) A one-axis direction |linear notion nechani smof each driving unit, with

whi ch t h?ésﬁl%ciggg bﬁ;ﬁoglgﬁ.gxﬁg En@GGAhg idﬁgctid?lstbPQhepfiﬁé? HotibR WeithafBink 8f eovi ded,

is constit screw fi near noftion nechani sm which | ncl udes a

tor, ew shaf.t. ted t. tput .shaft. of t d a nut
Tonber  FGHTIE Hage e tie Jan Loty Bes O Yot SRR ol T Sor ew

| i near notion nmechanismis disposed.to, protrudq()apilo t he oqutside_of the base.
In the abligmenisiage ahde preseMdnpiEion bavingweth # 6oniraNAg: 'glﬁéﬁma effects as
configuration, heat which is generated fromeach servonotor of each bal
screw | i theae ofrtheiabavan@aHAhi(3apndufi) chn beeb@igda dri vi ng source of each
driving unit, can be efficiently emtted into the atnosphere. Accordingly,
thermal def or nfg040n of the 25base or the top table due to heat generation
of each servonotor can be suppressed. For 16 this reason, it is possible

to reduce a pogsi biylthd m%ﬁ@ém Pagd hdcoriifll &LHhe Padaent ifPsntioR Clkpdshiion inar K
pi ece, which is held on the top table, by the influence of thernal

def or mat i on O;”asﬁi?)g a?cﬁ%ea Rbvdrl) thﬁ?cﬁoﬁbclofﬁhe nggﬂl%]loﬁig)ma;d@ by 6cabhgnment

st age acég¥%§ng present 1 nventi a linear scale for detecting the
dri vi nount &é t he one-axi.s direction_ linear nn%#qn haniksm of, each of
g B

g2 it s pn lmes eagh ¢ 1 teermﬁo Side.” .
the dPi vCAGeSRANTEE e PRFERASAIIINSH SFFRFORREGING FOEHE B8UHORP! FAF 5¥|V|ng
units. In this vgg; it is possible to perform scale feedback control of the
one- axi s ofithedep table 10i the egnterfitemiopdatiani Briisrvasatt s RssPIsg dispoge B¢ usi ng
the linear scale provided at the outside o )

respective units to be closer to each other.  For this reason, it is advantageous in a case
where the present invention is applied to an alignment stage of a size in which a planar
shape is smaller.

15 [0041]

(7) A one-axis direction linear motion mechanism of each driving unit, with
which the alignment stage according to the present invention is provided, is constituted
by a ball screw linear motion mechanism which includes a motor, a screw shaft
connected to an output shaft of the motor, and a nut member thread-engaged with the

20  screw shaft. The motor of each ball screw linear motion mechanism is disposed to
protrude to the outside of the base. In the alignment stage of the present invention
having such a configuration, heat which is generated from each servomotor of each ball
-screw linear motion .mechan_ism, which b_ecomes a d;iving source o_f each driving unit,

can be efficiently emitted into the atrhosphere. Accordingly, thermal deformation of the

25  base or the top table due to heat generation of each servomotor can be suppressed. For



10 of each driving unit. Accordingly, even if a noving |oad acting on a
work piece held on the top table acts on the one-axis direction |inear
notion nmechani smof each driving uniti@s an external force so that
mechani cal strain or the like occurs in the Iinear nmotion nmechanism the
driving unit is not affected thereby. Therefore, it is possible to perform

hi gh-pr qﬁfs%é&?g,@?%h{o%ﬁﬁle‘i@ Rdued a bssaARH tHat positin dictepaksy may esadrinait is

possible to 1 m hi gh-preci sion position control of a work piece which

is held on,the top. 4 ' rdin

Eo L h?ada‘f ?ﬁr?ﬁ%cﬁt 3@%"%3@‘%&1 gé?‘?ﬁ‘ﬁ’ t%bcl)e’tbﬁeth%)%ﬁ%@ﬁ%&%ﬁ%@ﬁ?ﬁ%@gﬁsi bl g
o ho a work piec on which a noving load acts, in a state where

hi gh-prell?i%PbWeﬁ%}agleoni ng is performed in three axial directions of X, Y,

and 200 Also, it becomes possible to perform high-precision position

correction of [OA®2Mork piece in three axial directions of X, Y, and 0 in a

state where the noving |oad acts. Brief Description of Draw ngs [0044]

25FI G 1 is a (@ghdmdteatignmant stagevacconding tpana prasent inveatinty 2 lRaticAly fore

enbodi nent 17 of an alignnment stage according to the present invention.

FIG 2 i getaetmehBomivifg indanttiyethe ofie-bkie daktiipnitrtr sibagemethdwis of each
FIG 3Ais a plan view, in a cut away, of a supporting unit in the

A A e B R B e e ar row BB i FI G
3A way, it is possible to perform scale feedback control of the one-axis direction linear
motion mechanism of each driving unit by using the linear scale provided at the outside
10  ofeach driving unit. Accordingly, even if a moving load acting on a work piece held on
the top table acts on the one-axis direction linear motion mechanism of éach driving unit
as an external force so that mechanical strain or the like occurs in the linear motion
mechanism, the driving unit is not affected thereby. Therefore, it is possible to perform
high-precision position control of each driving unit. = As a result, it is possible to
15  perform high-precision position control of a work piece which is held on the top table.
[0043]
(9) As described above, according to the alignment stage according to the
present invention, it is possible to hold a work piece, on which a moving load acts, in a
state where high-precision positioning is performed in three axial directions of X, Y, and

20 6. Also, it becomes possible to perform high-precision position correction of the work

piece in three axial directions of X, Y, and © in a state where the moving load acts.

Bfief Descripﬁon of Drawings
[0044]

25 FIG. 1 is a schematic plan view, in a partial cut away, showing one embodiment



FIG 4Ais a plan view, in a cut away, of a driving unit in the alignnment
stage of FIG 1. FIG4Bis a viewin the direction of the arrow CGCin FIG
4A. 10FIG4Cis a viewin the directidA of the arrow D-D in FIG 4A

FIG5 is a schematic view show ng di sposition of the supporting unit and
the respective driving units in relation to a | oad novenent direction in

t he al i gofmardligatmagestade deb@dirk to the present invenfi¢r,. 6 is a schematic plan view
showi ng anot her enbodi ment of the present 15invention. FIG 7 is a schematic

pl an vi ew showrm2 ¢f a eoheaaft sidatvicwnoDihe blignmemcdigsefiFI@f. FI G 6.
FIG 8 is a perspective view, in a partial cut away, show ng an outline of

one exanpl e OfFI@}hﬁ?i'éé%aﬂgziabjiﬂ!aféﬁﬂéwéﬁ a,gﬁsuﬁh)%ﬁhlﬁg $hil 9 (ROl MR8 ge

perspective view show driving uni't in the allgnnent stage of FIG 8.
Descriptifﬁ@gﬁﬁ Enbodi ments [ 0045] 25Herei nafter, an enbodi nent of the
present f ion will be described with 18 reference to the draw ngs.

5 FIG. 3B is a view in the direction of the arrow A-A in FIG. 3A.
FIG. 3C is a view in the direction of the arrow B-B in FIG. 3A.
FIG. 4A is a plan view, in a cut away, of a driving unit in the alignment stage of
FIG 1.
FIG.4B is a view in the direction of the arrow C-C in FIG. 4A.
10 FIG. 4C is a view in the direction of the arrow D-D in FIG. 4A.
FIG. 5 is a schematic view showing disposition of the supporting unit and the
respective driving units in relation to a load movement direction in the alignment stage of
FIG 1.
FIG. 6 is a schematic plan view showing another embodiment of the present
15  invention.
FIG. 7 is a schematic plan view showing of an application of the embodiment of
FIG. 6.
FIG. 8 is a perspective view, in a partial cut away, showing an outline of one
example of an existing alignment stage.
20 FIG. 9 is an enlarged perspective view showing a driving unit in the alignment

stage of FI1G. 8.

Description of Embodiments
- [0045]

25 Hereinafter, an embodiment of the present invention will be described with



[*0046] In FIGS. 1 to 5, one enbodi nent of an alignnment stage
according to the present invention is shown. 5A top table 4a is di sposed on
t he upper side spaced a required dimed8ion froma base 1 which is a fixing
side. The top table 4a holds a work piece (not shown) on which a noving

| oad acts, for exanple, a printing plate, a printing target, or the I|iKke,
on whi chraferencedtoithgydiavagsact s by relatively noving it while pressing a

bl anket roll rotating at the tine of offset printing. Between the base 1
and the top tafod6Ba, a supporting unit 13 10and four driving units 14A
14B, 14C, and 14D are respectively disposed at required |ocations which are
di sposed in a g PR th 3SbetmBbddiReTRf AHRNEnAbAt &6t QfcokNBE @ NRfPJr&ensi NPI Y
referred to as a | oad novenent direction and shown by an arrow L in the
dramﬁngshnkg§n§gqﬁ g also true in FIGS. 6 and 7) of the noving |oad acting
on the work piece ?not shown) for exanple, at five locations respectively
corresponding tao the . center 15and four coner portions af,.the:top table 4a,
Whi oS b 6. di aptaah HoK S SspgAgnane Hhnd ok Rt A O APBRODRaM Boat i o,
and two | ocations in _the direction orthogonal to the | oad novenent .

di r ect i ohase lawhichpas »figwe sideo meﬁ@Pt}B@Fr“@gWﬂ%si 2otk Pigos dnetSHEWRD O Mibieh
direction L. The supporting unit 13 is constituted by guides slidable in
two dir eetmovisg wad hotgohaéxample aghintinp elatg racormting targetgodtbatikepnSwhbicht he si de
above the guide and has 20 three degrees of freedomof X, Y, and 0 at an
upper enghgxabtingNoadi dcts byasRectly htbvind 10Weiile @ieksipgratbldiket rblierofatitip atithevi ng
units 14A, 14B, 14C, and 14D are each provided with a one-axis direction

| i near ngtid cﬁﬁgﬂ:gﬂitﬁm Befweey Bt Se 1%n@%é8togﬁe{db@é’\ﬂel, laREAForfRE LR 1 §EChani sm

9 which is the s as that shown in FIGS. , in addition to the same

9
confi guratien . .0f ,ih i i : - di i f the ball
scr e\lllv@I i ﬁ}é‘é?mﬁg?flﬁ'!r}%g‘%“tgéé%a%}%%%%‘# T?Dmﬂpéd{els%eﬁ%é ﬁlls és@?%i&%ﬂ%e&m anong
the four dri.ving, upits, 14 9 and t directions of the.ball screw |inear
ot i on ACREARSIRICH aberdlﬁnpéedl Bt graggasiien aﬂrawanmidfrgctm@swaﬁﬁb are

di sposed so as to be at right angles to each other in a horizontal plane.
In this simplsreferred fosse loahaopenentgirecigandonpparangmgvpbint théns of t he
supporting unit 13 and each driving unit 14 are respectively nounted on
cor r espornigawiggS |t simeoin alsofrut e FIiHS & adhdah) obf theembdapg icblaetidaon e wirkt t he
al i gnnment stage according to the present invention is constituted. [0047]

In the sypRENhdtREowRA) for dBampis, =3 fiQ¥Modafion ESpecBely 3BrespbiliaLto thelcem®@r - st age
gui de bl ock 16a of a guide block 16 of a configuration made by integrating
the 15  and four corner portions of the top table 4a, which are disposed in the zigzag disposition
of two locétion, one loéation, and two locations in the direction orthogonal to the load
movement direction L and in order from the upstream side in the load movement
direction L. The supporting unit 13 is constituted by guides slidable in two directions
orthogonal to each other and a turning bearing 8 on the side above the guide and has
20  three degrees of freedom of X, Y, and 6 at an upper end portion with respect to a lower
end portion. The four driving units 14A, 14B, 14C, and 14D are each provided with a
one-axis direction linear motion mechanism, for example, a ball screw linear motion
mechanism 9 which is the same as that shown in FIGS. 8 and 9, in addition to the same

configuration as that of the supporting unit 13.  The directions of the ball screw linear

motion mechanisms 9 of two driving units 14A and 14B among the four driving units 14

o
(9]



10 | over - st age gui de bl ock 16a and an upper-stage gui de bl ock 16b with back
si des brought to face each other in an orthogonal disposition state is
slidably nmounted on a | ower-stage guid8 rail 15 extending by a required
dimension in a horizontal direction. On the upper side of the upper-stage.
gui de bl ock 16b of the guide block 16, an upper-stage guide rail 17

ext endi nandihe direetipms oé thediasasiolingahmopien mschabins? ofthedempigingdiMonogonal to
the 15l ower-stage guide rail 15 is held so as to be able to slide in the

| ongi t udidrieing dinite t4C amd 141D atehdisposedhsieas totbeat tphtemneits ageachnuthé¢roner - st age

| i near notion guides are connected with back sides brought to face each

ot her, thefiahyalfp®nel N @ik a6 thd itk krd portionoard the epp@nadpotthngende t o each
other. Also, the turning bearing 8 is nounted on the upper side of the

upper - st i I B t his; L O -6t age gui de
bl ock 163&2) gt?ﬂ 3 e{%uélné%g%}f g@ﬁlhggﬁg\lq%%ée E&gh%&:ng%r%g@gegi&gﬁ e cEnal © 15,
slidipg {n the | i tudinal. dir ion of, the er-stage quide rajl 17 with
respett ?0&&?%3 ‘Hﬁ%%‘?"l-sg zfﬁg t}beutloagacng? g%ﬁoi%%?ﬁﬁﬁgeaﬁ?tﬁ% %clgf}rcd%lglt@%h%nd
turning of the turning bearing 8, it is possible to obtain three degrees of
fr eedom Bfessat ipvenfippisrogetitied- t op of the turning bearing 8, which becones
the upper end portion of the supporting unit 13, wth the | ower-stage guide
rail 15, mhichRﬁBBbcones the | ower end portion of the supporting unit 13, -
as a standard. 20 [0048] As shown in FIGS. 4A, 4B, and 4C, each of
the driving unid the 3dghortldBanifl 13C,as ainelvid HFIGEC BAdEB, drfde3Mad lowsssteye | | near

noti on mechanism 9 di sposed parallel to the | ower-stage guide rail 15, in

addi ti on ghaea]15RN6h 35 3hideIoMR 16bflaconfPRAGEE e biaﬁné%r@mg thet age gui de
rail 15, "the guide blocCck 16, the upper-stage guide rail 17 and the turning

bear i hg hi t se. of . & i i: own in
oecr 03, Il AL 35, RIS RSSO MPRRL L B Al
notion nmechanism 9 is conggcted &o t he | mer-?%aﬂg ui de, bl ock 16900f t he
gui de bl &Fa°E6a3MHBIGR 28 OEBARNEL Fi5RPS t© iy (FQUISRSR @ AV Sta8Bs si bl e
to nmove the guide block 16 al ong the 10l ongi tudi nal direction of the
| ower - st &Yidegail dé extgnding By pFequrred dipeRgiohinaRorizaptahdingsdion 2Opyhs wpepa) |
screw | i near notion nechanism9. [0049] As shown in FIG 1, at the location
cor r esponitiend thouppee stegngwde block héb vHihetgaldesblock 16, an upper-stage guide rail
17 extending by a required dimension in the horizontal direction orthogonal to the
15  lower-stage guide rail 15 is held so as to be able to slide in the longitudinal direction. In
this manner, two upper-stage and lower-stage linear motion guides are connected with
back sides brought to face each other, thereby forming guides slidable in two directions
orthogonal to each other.  Also, the turning bearing 8 is mounted on the upper side of
the upper-stage guide rail 17. In this way, by sliding of the lower-stage guide block 16a
20  of the guide block 16 along the lower-stage guide rail 15, sliding in the longitudinal
direction of the upper-stage guide rail 17 with respect to the upper-stage guide block 16b
of the guide block 16, and turning of the turning bearing 8, it is possible to obtain three
degrees of freedom of X, Y, and 6 at the top of the turning beaiing 8, which becomes the

upper end portion of the supporting unit 13, with the lower-stage guide rail 15, which

25  becomes the lower end portion of the supporting unit 13, as a standard.



4a on'the base 1, the supporting unit 13 is disposed in a position in which
the | ower-stage 15quide rail 15 follows either the X-axis direction or the
Y-axis direction (in the drawing, a p89i tion followng the X-axis direction
is shown). The |l ower-stage guide rail 15 is nmounted on a correspondi ng

| ocation of the base 1. [0050] As shown in FIGS. 1 and 2, anong four

| ocations corr@9#8indi ng to four corner 20portions of the top table 4a on
the base 1, at two | ocations corresponding to diagonal positions on one

si de of the topstsiedeinddGSt ha, dBj andrii, eact of thd Arisimd 1baB14A£14B,9865ed in a
position in which their ball screw linear notion nechanisns 9 follow the

Y-axi s dif LA Htiudbt tHeWalll sefed! HiRas mofbh @fRRAILNAY dishodedpariad] tpdsi ti ons on
the other side of the top table 4a, the driving units 14C and 14D are

di q i Ch P . . . hani 9
For | ow t e SRR B LY ARl R oo e e o T,
14C, d. 14D, the | - st qui [ 15 and the, ball | i

ot | o mECHASRE L] S ER BickaPr E pORETIE S o 36 e bace 1
such that all of the servonotors 10, with which the r_esl\%ﬁgtive gglj% screw

| i near nbirhias beeinedhivaneh sredhesaicorsitaess, of dreesupRogng sy P it rotrude
further outward than the outer peripheral 5edges of the base 1. [0051] As
shown i n3AL 8B53ndi3® drrtheng nuhitemberd 12 afithe bl sorewt linsaumetipemerkdngsm Pn t he
above-nentioned | oad novenent direction L, the supporting unit 13, and two

driving ddnBedtdDioane lcidB-seie iohile bouistonedthesgudde blockt he tHroagh arovenent
direction L, which are 10 di sposed in sequence such that a zigzag

di sposi tice&écﬁ/?IvHQﬁlb@} LY Ifhhﬁ:lls L3 dit TOYREBR o FhdvRGhd BRdb bloRk 6 dicneased such

t hat regions occupyi ng the | oad novenent direction L of the respective

t [ t i - i L th h
1 40 Ror SRR R AEF AP B Y B S A R il R kB B 0
than the width of a poving | oad 0gct.i ngb on a work piece (not shown) which is

hel d on tpdhg bRl serew Hpgas mOIoRReP8FPred bet ween the regi ons M occupyi ng
the | oad novenent direction L of the respective turning bearings 8 of the
driving units {@®%nd 14C, the supporting unit 13, and the driving units
14D and 14B, which are disposed in a zigzag disposition in sequence al ong
the | oad novenmentshawnécFIi@r, bt théddocatioresartdsporwhientoetheosniterpilthapaatle al ong
the | oad movenment direction L with respect to a work piece (not shown)
whi ch 1S 43 on the base 1, the supporting unit 13 is disposed in a position in which the lower-stage
15  guide rail 15 follows either the X-axis direction or the Y-axis direction (in the drawing, a
position following the X-axis direction is shown). The lower-stage guide rail 15 is
mounted on a corresponding location of the base 1.
[0050]
As shown in FIGS. 1 and 2, among four locations corresponding to four corner
20  portions of the top table 4a on the base 1, at two locations corresponding to diagonal
positions on one side of the top table 4a, the driving units 14A and 14B are disposed in a
position in which their ball screw linear motion mechanisms 9 follow the Y-axis direction.

At two locations corresponding to diagonal positions on the other side of the top table 4a,

the driving units 14C and 14D are disposed in a position in which their ball screw linear

(]
Wh

motion mechanisms 9 follow the X-axis direction. In each of the driving units 14A,



20 hel’'d on the top table 4a rmounted over the turning bearings 8 of the
supporting unit 13 and the respective driving units 14A, 14B, 14C  and 14D
it is possible to receive the noving 2bad in a continuous fashi on fromtwo
driving units 14A and 14C on the upstreamside in the |oad novement
direction L to two driving units 14D and 14B on the downstream side in the

gf’ad ”D‘éﬁ%erﬂhcdéx{deﬂtﬂ, R ToweRE@EBuidh eaiBUBRAG!the Ballistréw lidearwhiticn 23ar e
i sposed Th a zigzag disposition in sequence along the | oad novenent

direction .. 22 0 n thi , S.Si Rl
St 11 nedBedFRiz ™S g B B e o o o L e st o on
the top table 4a. [0052] .

A linear scale 19 di.spos
of “the. gursspade Y8R a1y SPREeT DT ST e o TP e put P ST 71
ong e lower-stage guide rail 15 o ach drivin i .

and at aprovidad.iaoninsiptec wherettheyt niatredn ftﬂ‘ét%@l W%&Fﬂgm%%égqj@gﬂ%gﬁﬁebase '
| ower - stage gui de block 16a. In this way, it is possible to detect the
anourg ofdgds spihadeseent of the guide block 16 with a required |ocation in
the longitudinal direction of the |ower-stage guide rail 15 for exanple
the center in ffghsy]l ongi tudinal 10direction as a point of origin. On the
basis of a detection signal of the linear scale 19, a command is provided

to the ball scgew |ineanarotiei Ve anisSmadad 14hen gRfupbst ' i vi
. 44 J @it shpandta tei vi n
unit 14 by a con%égkfer not shown). In this way, scaﬁg feedbacglcontro? of

PR R Pt A, TRk 1 engiantce

units 14D and 14B on the downstream side in the load movement direction L, which are

10  disposed in sequence such that a zigzag disposition is made along the load movement
direction L, are disposed such that regions M occupying the load movement direction L
of the respective turning bearings 8 somewhat overlap with each other. In addition,
although it is not shown in the drawing, a gap of a dimension in a range narrower than
the width of a moving load acting on a work piece (not shown) which is held on the top

15 table 4a may be formed between the regions M occupying the load movement direction L
of the respective turning bearings 8 of the driving units 14A and 14C, the supporting unit
13, and the driving units 14D and 14B, which are disposed in a zigzag disposition in
sequence along the load movement direction L. As a result, when a moving load acts
along the load movement direction L with respect to a work piece (not shown) which is

20  held on the top table 4a mounted over the turning bearings 8 of the supporting unit 13
and the respective driving units 14A, 14B, 14C, and 14D, it is possible to receive the
moving load in a continuous fashion from two driving units 14A and 14C on the
upstream side in the load movement direction L to two driving units 14D and 14B on the

downstream side in the load movement direction L through the supporting unit 13, which

[N}
wn

are disposed in a zigzag disposition in sequence along the load movement direction L.



15[ 0053] In addition, |like synbols are applied to the sane
constituent elenent as those shown in FIGS. 8 and 9. In the case of
usi ng the alignment stage of the presést invention having the above
configuration, in a state where novenent along the X-axis direction of each
gui de 20 bl ock 16 of the respective driving units 14C and 14D each provi ded
Wi t h t helnkthis|wayt thewwoksibidigyr candtei reduasd ¢hatsiippordstiffngsyintalusrticab directpinriect i on i s
st opped, the respective guide blocks 16 are noved in synchronization with
each ot higkvetddl White tha m>vithg bad ke oaklgn@pititte ¥a.axi s direction by the driving
of the respective ball screw linear notion nechanisns 9 of the respective
driving units b@gQ]?nd 14B each provided with the ball screw |linear 25nption
mechani sm 9 aIL)ng he Y-axis direction. As a result, the top table 4a noves
in 23 the Y-axis directihon. in Y i i of
novenent accor ihﬁlaart%gl% r%g @%\9@%@@%??@3’%?%%@%& otcfﬁ%eagﬁ%%ﬁﬁt% Clg?@ #g)éérrent of
each gui de bl ock 16. .[ 0034] .Al so,. i.n.a state where nove | ong t he

Vo P AT Por eSS e g BB LR P B S TS 05 6 P Ui t s
14A and 14B is stopped, the respective guide blocks 16 are noved in

synchr onflieing onitwion teebasedrandrat p fpcakien s@jgecriiq Be ghids bk mAEnK- axi s
direction by the driving of the respective ball screw |linear notion

mechani stisohahe tdveerssepp @ntdebdoddr iGai ndn this way, iti€passibld 4Dietddi ¢l arhbuntt op
table 4a noves in the X-axis direction in a novenent direction and an
amount opf AEYIBEEMnt BEGRIMIdbIbE 1WRithQ reRURABdatigh itk leipidthat he anount  of

novenment of each gui de bl ock. [0055] Therefore, if the respective
gui de bl . . 18] [ '@g%yu" angh i@RAGaoved in
synchr on?l(zfa %oé%fﬁ%%%ggﬁﬁggﬁgﬁ Ya?lnp{’ﬁéeﬂ sa : ?}%e%lﬁf%n ale(jgénlrgélt he aX— axi s

di i on. si mul l.y Wi th : A ' | ock
16 ofd 15tE PRepaderye rEb: ngn i PRITHRE nrecha P ORERPER S 8.0 E

each other in the sa
command is prov

rcrllgd to the ball screw linear motion mechanism 9 of the corresponding
driving unit 14 by a controller (not shown). In this way, scale feedback confrol ofa
position of the guide block 16 which moves along the longitudinal direction of the
lower-stage guide rail 15 can be performed.
15 [0053]
In addition, like symbols are applied to the same constituent element as those
shown in FIGS. 8 and 9.
In the case of using the alignment stage of the present invention having the
above configuration, in a state where movement along the X—axis direction of each guide
20  block 16 of the respective driving units 14C and 14D each provided with the ball screw
linear motion mechanism 9 along the X—axis direction is stopped, the respective guide
blocks 16 are moved in synchronization with each other in the same direction along the
Y-axis direction by the driving of the respective ball screw linear motion mechanisms 9

of the respective driving units 14A and 14B each provided with the ball screw linear

motion mechanism 9 along the Y—axis direction. As a result, the top table 4a moves in

o
W



direction along the Y-axis direction, the top table 4a obliquely noves in
the X-Y plane at a vector in which the novenent direction and the anount of
novenment in the Y-axis direction of e@3h guide block 16 of the respective
driving units 14A and 14B and the novenent direction and the anount of
movenment in the X-axis direction of each guide 20bl ock 16 of the respective
drivi ng thei Y-saxisidiregtion ivDmaremers disetiereend the emepntmfmadwsment fccpting Wspect i ve
gui de bl ocks 16 of the respective driving units 14A, 14B, 14C, and 14D are
moved i niymeTneshit datdtion ahd titH are@int 0N movememef ehdsguidoblobe 16. servonot ors
10 or directions receding fromthe servonotors 10 by the respective bal
25screw | i near [(mgtgf'%on mechani sms 9, the top table 4a rotates in the

count ercl ockw se 4 direction in a plan view or the clockw se direction in
a plan view w th_the 0 t - § ' nter.
[0bs7] Also, bg ol fts b hbeReialati 740 Bec g it vAILIGEET

gui de_bl ocks 5 16 of the.respectjve jVing units 14A, 14B,. , . a 14D in
Phe choe 60T B vt vty A H lodtbered she spectiiauice Daard Tase o
nmoving it in the X-axis direction, the case of nmoving it in the Y-axis

di r ect i ofte Bpvedia sypdeosatiop|wiguedach ofhsyilh theisame dirggtionalmgihgfeaxiand t he
novenment of the respective guide blocks 16 of the respective driving units
14A, 14Bdird¢eion mynitte Hdbingof tiearesmstvobalt strew linearinh@idnapedhabisms Hat thet i s
possible to rotate the top table 10 4a while horizontally noving it in the
X-Y pl angespb@&QR8rivif} tidiisS 4TemdeD. aciiehdihe g @bl a nadveg imriietX-sikage of the
present invention, by noving a printing plate, a printing target, or other

wor k pi eges £ HPh asrlﬂﬁxvment Hﬂéﬁqﬁniaﬁdgﬁlaﬁount of R\ et E&Qr&iggkcﬁthéa’ by

conmbi nation of the horizontal novenent in the X-Y plane ahd the 15rotation
8]:) siall g;%tlci)v%pne%p gilreecti%n %.lfld %h%ea.tﬁo%%t (t)ta r?llogenl%git olf %acihsguPc%sbﬁ!)cgi. e to perform
[0055]
Therefore, if the respective guide blocks 16 of the respective driving units 14C
and 14D are moved in synchronization with each other in the same direction along the
X-axis direction simultaneously with the movement of the respective guide blocks 16 of
15  the respective driving units 14A and 14B in synchronization with each other in t'he same
direction along the Y-axis direction, the top table 4a obliquely moves in the X-Y plane at
a vector in which the movement direction and the amount of movement in the Y-axis
direction of each guide block 16 of the respective driving units 14A and 14B and the
movement direction and the amount of movement in the X-axis direction of each guide
20  block 16 of the respective driving units 14C and 14D are composited.
[0056]
Further, if the respective guide blocks 16 of the respective driving units 14A,

14B, 14C, and 14D are moved in synchronization in directions coming close to the

servomotors 10 or directions receding from the servomotors 10 by the respective ball

o
wh

screw linear motion mechanisms 9, the top table 4a rotates in the counterclockwise



correction in three axial directions of X, Y, and O with respect to the
wor k pi ece. [0059] Further, even in a case where a noving |oad acts
on a work piece (not shown), which is2feld on the top table 4a, along the

| oad movenent direction L, the noving |oad 20acting on the top table 4a can
be continuously received at the respective driving units 14A and 14C, the
suppor t i Ageationtin 4 plananev vhthercdakwidse divecden in splan Nievswith thesgeater 48thewhi ch are
di sposed in a zigzag disposition in sequence along the |oad novenent

di rect i otopltablésiaas thesudationdicefittness in the vertical direction can be

i ncreased, so that the deformation nmount by which the top table 4a is
deforned to beUan by the noving | oad 25can be reduced. Accordingly, the
possibility of position discrepancy in the work piece 25 (not shown)

d by def ' . : '
caused by de O%m%hgg?ﬂélﬁgggcé@g%éﬁghef'%o?%ﬁéﬁtro'f'ﬂga r%?ﬂécﬁ@e %ﬁgyﬁﬁgks [ 0060]

Further, the alig e present 1 nvention Is nmade so

as to_nov e top table.4a hy t Y its 14A and_.14B. each provi ded
o t h e Tk thegegBrits drriaam ok e b i dfi P G TSRy
direction and two driving units 14C and 14D each provided with the bal
screw | i tabdg 4aimthoX- Ynplananihahis ghe srse ohimeyingHié inthg i -axigidiregtiang e casfedlef or e,
it is possible to equalize the horizontal direction stiffness along the
X-axi s dimmiid iom thad-ahedinstiononttbe cage o€ obligelysmpiingasis the nY ptane, andaxi s
direction. 10[ 0061] Theref ore, when perform ng position correction

of the wekmbBi@f@t 6NBk rédpovive diiddBl¥iIRd 6ldTehd Q@;?]éoﬁbb drid¢mgiunita 14Aa14B,where a
novi ng | oad acts on the work piece (not shown) held on the top table 4a, a

possi bi [ {ATRinth SadlR rOGEMY thieor) BB1TRY RTBPssible T8ttt @¥kép bleect i on
and the %%géégﬁtl?h tﬁan-aigg d%rec?%onecaﬁ beﬁ%?evented. Théﬁf 1§it IS
possiple to rfarm.a. desired posiien, correction on the work piece (not
shomﬂ?. ﬁﬁd@§§Imnzm“%bﬁWPYH%HfHﬁﬁe%$gr)*?gnnent stage according to the
present invention, scale feedback control of the respective driving units
14A, 14B, 14C, (8@l 14D i s performed by using the linear scales 19 provi ded

outside the respective driving units 14A, 14B, 14C ) )
~ In this manner, according to the alignment stage of the present invention, by

moving a printing plate, a printing target, or other work pieces (not shown), which is held
on the top table 4a, by combination of the horizontal movement in the X-Y plane and the
15  rotation of a rotation angle 6 of the top table 4a, it is possible to perform position

correction in three axial directions of X, Y, and 6 with respect to the work piece.

[0059]

Further, even in a case where a moving load acts on a work piece (not shown),
which is held on the top table 4a, along the load movement direction L, the moving load

20  acting on the top table 4a can be continuously received at the respective driving units

14A and 14C, the supporting unit 13, and the respective driving units 14D and 14B,
which are disposed in a zigzag disposition in sequence along the load movement
directionL. Asa résult, stiffness in the vertical direction can be increased, so that the
deformation amount by which the top table 4a is deformed to be bent by the moving load

25  canbe reduced. Accordingly, the possibility of position discrepancy in the work piece



20 and 14D. Therefore, even if a noving |oad acting on the work piece (not
shown) held on the top table 4a acts on the respective ball screw |linear
nmoti on nechanisns 9 of the respective2firiving units 14A, 14B, 14C, and 14D
as an external force, so that bending, rattling, or the like occurs in a
thrust transm ssion portion such as a screw shaft 11 or the nut nenber 12
of each @bt tHevrh)@hilsed bryelsfdrinagden ofht i@qntablechuantcemmng @an he rddoned.bei ng
25affected thereby, it is possible to nove the guide blocks 16 of the
respective drimb units 26 14A, 14B, 14C, and 14D to desired positions
whi ch are detected by the linear scales 19. As a result, it is possible to
per form hi gh- pgegi si LLion - of : 4 0, Al so,
o the al i gnmentiepieeBR i Mef Rbidhe &)k Bt LR ifiadq A, 0
5servonotors 10 which are drivi.ng sources he.respective bal l. screw
|inear nBVeHeTRR R Y’é’“‘b@“‘f‘ﬂé“ﬂ”&s% ?‘?‘%?L“%F?‘i?i Rﬁ&'plg%u WétﬁilﬁeA},’aHMB, 14C,
and 14D are di sposed to protrude to the oquter perjphery side of the base 1.
For thi sserewidiopar metian mpschenisisd fdlesing Be Y-refdirpaionagf dwe dusingdnot ors 10
can be efficiently diffused into the atnosphere. Accordingly, it is

possi bl e140 asdipgD essh prosided withetheo bathsdrow ligkar heti¢ramechanism 9 Gallnaving het abl e
4a due to heat generation of the respective servonotors 10. As a result, a
possi bi | it ki€ @iRedtion! etHeRbrofit i@%@ésﬁfblelﬁ) diplize frnoyizosaludirdctign btiffisesnor k

pi ece (not shown), which is held on the top table 4a, due to the influence

of ther gg onf BiOX MBI cﬂﬂzgﬁgn Eﬁ't?thggm%ﬁzélrl_télrdixtebﬁoﬂ Qirnieabhiend the 1-0064] 15As

describ above, according to the alignnent stage of the present invention,
it is po%sgt%loe to hold a work piece (not shown), on which a noving | oad
acts, in“H%St%te where high-precision positioning is perforned in three

axi al directions gf X, Y, and 0. Further, it becones possible to perform
hi thQreci Si on[% Ition correction of the work pi ece (not shown) in three

axial directions of X, Y, and O in a state where a noving | oad 20acts.
Therefore, when performing position correction of the work piece (not shown)

by moving the top table 4a in a state where a moving load acts on the work piece (not

shown) held on the top table 4a, a possibility that a bias may occur in the movement in

the X-axis direction and the movement in the Y-axis direction can be p.revented. Then,
15 itis possible to perform a desired position correction on the work piece (not shown).

[0062]

Further, in the alignment stage according to the present invention, scale
feedback control of the respective driving units 14A, 14B, 14C, and 14D is performed by
using the linear scales 19 provided outside the respective driving units 14A, 14B, 14C,

20 and 14D. Therefore, even if a moving load acting on the work piece (not shown) held
on the top table 4a acts on the respective ball screw linear motion mechanisms 9 of the
respective driving units 14A, 14B, 14C, and 14D as an external force, so that bending,
rattling, or the like occurs in a thrust transmission portion such as a screw shaft 11 or the
nut member 12 of each of ihe ball screw linear motion mechanisms 9, without being

affected thereby, it is possible to move the guide blocks 16 of the respective driving units

8]
wn



['0065] Next, another enbodi nent of the present invention is shown in
FIG 6. This enbodinment is an exanple in which disposition of the units
bet ween the base 1 and the top table 4g in the enbodi nent shown in FIGS. 1
to 5 is changed. That is, in the 25enbodi nent shown in FIGS. 1 to 5,
between the base 1 and the top table 4a, the driving 27 units 14A, 14B,
14C, and 14 he rdoli ; ; Hibyahy 1ikas pased %at

posi ti on1541‘btf3r4$]egégnmdﬁ%%?% Cieﬁlg&f%y}ﬁ%%ﬁl}g?@%%??ggﬁs \gnd the center of the
top table 4a such.that. a zi | SPOSi.ti L: i i wunber of
uni ts whire A resull, Big %9‘?@‘@@"‘ tPrP%’EZiﬁIg“ gf@é%rtel 3 83‘, P % ‘ﬁSgg%g‘f&P g\ﬂ%yhtgﬁ I%Hgﬁ‘l{]mverrent
direction L is two, one, and two in sequence 5 fromthe upstreamside in
the | oad noven@®3Hirection L. In the enbodi ment shown in FIG 6, in place
of the above disposition, four drivi nc? units 14A, 14B,. 14§ ftﬁd 14D are
respectively daspoietie aligrenat sage hcnording e PRSENCBHHEOR hok the

internedi ate position of each side of the top table 4a and the center of
the top tahbSofds SoIeRIchRA didvidg §aagest fthomispectne ball nude linganihpiéen t he nunber
of units which are arranged in the direction 10 orthogonal to the | oad

movenent dipecti ' vl BRrin ARCLONE 118BS e4Uiemdd 40y aedispesedpst r eam
side in frheéﬁ%%ljﬂ?%\bgﬂﬁzﬁ%é%vreectirclj“’n L. [0066] One driving unit 14A

on the upst rearP% iqdﬁek?pﬁﬁgﬁ%{%gﬁg ReinVEciu Jal dEEene?ﬁsif@%oh; hdafvhebhii¥i Nng units

14C and P portion 1nt oad novenent direction 15L,
and one driving unit 14B on the downstreamsigde.in t enment

di r ect i ogeneraighifem HedePESHESEE CRRIPTS K20 efﬁﬁ%@”ﬁ%ﬁ?@i o e made
along the | oad novenent direction L, are di s%gese léJCh e\t;igat H}:ﬁ# egi ons M
occupyi ngtthbepherrad Ansoriingly, it pessible 0 suRpres rmglsff?%‘m nOh IS 935S H&%r i ngs
8 sonmewhat overlap wth each other. Al so, although it is not shown in the

dr awi{pg, tBe GBIk 48 dde BEREE penetation afangespretivosrFompiers Mb e IFELE of a
noving | oad acting on a work piece (not shown) which is held on the top

table 4a r}{E‘EXiBPﬁ%r %&H PELIR&IWERBsitibe dfse@ig@my ddcaeing iy b veprk pieck Gad showvement

directio e respective turning bearings 8 of the driving unit 14A

the driving unilg,l4 d1d HE ifMherbO8r MBirhal B4R rmatibs bf the daghi sposed
ina zi gz‘é{glcﬁililbeg%PPﬁbeﬁtgﬁﬁalogéeDaadggce al ong “he | oad novement direction L.

25[0067] _ 28 |
1 or the top table 4a.

[0064]

15 As described above, according to the alignment stage of the present invention, it
is possible to hold a work piece (not shown), on which a moving load acts, in a state
where high-precision positioning is performed in three axial directions of X, Y, and 6.
Further, it becomes possible to perform high-precision position correction of the work

piece (not shown) in three axial directions of X, Y, and 8 in a state where a moving load

20  acts.
[0065»]
Next, another embodiment of the present invention is shown in FIG. 6. This
embodiment is an example in which disposition of the units between the base 1 and the
top table 4a in the embodiment shown in FIGS. 1 to 5 is changed. That is, in the

embodiment shown in FIGS. 1 to 5, between the base 1 and the top table 4a, the driving

[\
wn



I'n addition, |like synbols are applied to the sanme constituent el enments as
those shown in FIGS. 1 to 5. Al so by this enbodi nent, the sane

effects as those of the enbodiment shéwn in FIGS. 1 to 5 can be obtai ned.
Further, since it is possible to dispose the four driving 5Sunits 14A, 14B,
14C, and 14D to be closer to each other, a favorable configuration can be
made foruritsddsde 16B, bithlapd hgDtand the sipprtaigivginsSare sespedively dispopedati n whi ch
the planar shape is snmaller. [0068] In addition, the present invention is

not to bgsttidhscedespbhding € thedoahveer Portmbadd tenteateanfiteppy mple 4atsecichanges
are possible wthin the scope of the gist of the present invention. For

exanpl e, ghhfly 5@@%@5&&@9@; maBOWwhidh Fh&GRimber 0@ uftits WhRhla@PartalBkeirt@ei s made

into a square ape and one supporting unit 13 and four driving units 14A,

e AR RPN RSP0 QL5 s sl 1 o

symetry e top a as the tenter 1Is

However, a planar shape of the top 15 table 4 be enl.arged .

cor r s pofermihe PRStEap) P tgeng’ﬁg Ve’é‘e%‘ﬁW:ﬁP% @e rr?% g e@&wgf&ﬁ?(@ﬂn s a
support target, or be made into a rectangle. In this case, the nunber of
suppor t i K3 Gnintmacedfithe epvadispasispndewr Gatingunity M r1d8pddtiand 140 ¥fng units
14A, 14B, 14C, and 14D of four corner portions of the top table 4a may be
i ncr eas egkspddiatlyidispobat oreeaahlf ourilimencachsonnnting thenistesingdiatsfpositienodp t abl e
4a is large, the zigzag disposition may 20 be made in which the nunber of

uni ts of o4 d&ideasRBEipUSHIE Bl Yhd theWRhfes oflthd toplthBle 4b4Gch dada thagaind t he
respective supporting units 13 which are arranged in the direction

ort thonﬁl&p{)ﬁ%&Fﬁ h 2% TSR by Béxe&ftLLn?@ whidtSart BFr88eedlidehe difcBEn t WO,

three, a I'kKe 1'n sequence fromthe upstreamside in the | oad novenent

s Eho Arteeh b el pbORel Shi b 5 RRo a8 Fid il sBuefe SERAR T T 1

be made in which the nunber of units of the respective 29
upstream side in the load movement direction L.

[0066]
One driving unit 14A on the upstream side in the load movement direction L,
two driving units 14C and 14D of an intermediate portion in the load movement direction
15 L, and one driving unit 14B on the downstream side in the load movement direction L,
which are disposed such that a zigzag disposition is made along the load movement
direction L, are disposed such that the regions M occupying the load movement direction
L of the respective turning bearings 8 somewhat overlap with each other.  Also,
although it is not shown in the drawing, a gap of a dimension in a range narrower than
20  the width of a moving load acting on a work piece (not shown) which is held on the top
table 4a may be formed between the regions M occupying the load movement direction L
of the respective turning bearings 8 of the driving unit 14A, the driving units 14C and
14D, and the driving unit 14B, which are disposed in a zigzag disposition in sequence
along the load movement direction L.

[0067]

[N
wh



driving units 14A, 14B, 14C, and 14D and the respective supporting units 13
which are arranged in the direction orthogonal to the | oad novenent
direction L is two, one, two, one, twd8 and the |ike in sequence fromthe
upstreamside in the |l oad novenent direction L. Also, in a case where the
top table 4a is of a rectangle which is long in the direction 5 orthogonal
to the | oad nolneddittondlikesymbws are appirddgpdle shnepensistifuent ehegeriteasthdse i n whi ch
t he nunber of units of the respective driving units 14A, 14B, 14C, and 14D
and t he gespeRtAIGS. supporting units 13 which are arranged in the direction
orthogonal to the | oad novenent direction L is three, two, and three, four,

three, and foupjso®y thil@mtoliBndr (BEHIENERechY AhbRS MURSEhBAIMehtdRowA ihhe | oad
novenent direction"L. 10[ 0069] Further, as shown in FIG 7, four driving

i 14 14C, . i j. [ 1 d
;J Rlet f op @%ﬁlgﬁﬂé Crfafgnp egogvadﬁédgo\gggﬁgﬂ%h%fﬁg{&gsgfg%eggrégﬁé eﬁ\?\kﬁ)&(}ﬁirﬁs or rrgg by
ti t t i b i 8.of th ti i Vi ni t 4A, 14B,
14C. Bnduiss) 44 1B 146 By T Qo T iR OB adatorabls sOnBEl RN GAT D5y ¢ 1

respect to the |oad novenent direction L. By such disposition, the

r espect i wadelfang qage efanplying fhem toRn aligamentrriagesD ki ipaviRhstie @l n a zi gzag
di sposition which is asymetric with respect to the | oad novenent direction
L. I n adshdpednsmalter.t he case of disposition as shown in FIG 7, it is
preferable if disposition is made such that the regions M occupying the

| oad novenent @jogeEtion L of the respective turning bearings 8 of the
20driving units 14C and 14D, which are | ocated secondly and thirdly al ong

the 1 oac moverElddiidi fld SBscht indBRM it RSt HARARRRIN I the a??&eni ts 14A. 14B,

14C, and 14D sone ap wth each other. ternative it is
preferable.if. a disposition is nmade in {.ch: a f Lensi nar r ower
t han?(ﬁ heewbafhﬁle 5 aé‘%r%’@foﬁélafeoczlangﬁtafen%csmlkr%ieawb@rn Egés?cggggfﬁlg Sé %g\{/hm) which is

held on the taop table 4a is forped between the regi - 25M_occupyi t he
| oad novEFRSERT IHYSIEER 0RO SX3MPIG N the € \gﬁin@Fé“tS]ER‘ﬁ‘? H’J%g}%afit%@s&StQﬁtag}%e 30

driving units 14C and 14D. [0070] _ The_guides slidable in two

di r ect i ods inmedmigtnabquars saptand erersuppotting uaiidgaing ifewy duiving wdtsdAd. t he
driving units 14A, 14B, 14C, and 14D may have a configuration in which 5the
gui de r aithB6b4©fandhdDugrp dispsiedge pbsitiaarin miti¢ctofougrtiinde rdiftiorssymmettyedithn t he
gui de bl ock 7a of the |Iower-stage |inear notion guide 5a, as in the

S upporti mgk itdle of B8 ¢by BBleWala¥ ittt iSmady. IBowdRe afflarah e obitfelte. 8 and
15  table 4a may be enlarged corresponding to a planar shape of a work piece (not shown)

which is a support target, or be made into a rectangle. In this case, the number of

supporting units 13 which are disposed between the respective driving units 14A, 14B,

14C, and 14D of four corner portions of the top table 4a may be increased. That is, for

example, in a case where the size of the top table 4a is large, the zigzag disposition may
20  be made in which the number of units of the respective driving units 14A, 14B, 14C, and

14D and the respective supporting units 13 which are arranged in the direction

orthogonal to the load movement direction L is three, two, three, two, three, and the like

in sequence from the upstream side in the load movement direction L.  Also, in a case

where the top table 4a is of a rectangle which is long along the load movement direction

[ )
(W]

L, the zigzag disposition may be made in which the number of units of the respective



[(0071] In a case where the main purpose is to increase stiffness in the
vertical direction 10 of the top table 4a when a noving | oad acts on a work
pi ece (not shown) which is held on the%op table 4a and there is no need to
perform position correction of the work piece (not shown) which is held on
the top table 4a, in a state where a noving | oad acts, so that a problem
does not davingawmaty dhAj 14B.HeCe and 14D dind therresmestibesuppertinghwith dB ivduelt ark
direction stiffness in the X-axis direction and the horizontal direction
sti f f nesarrangddhie thé dirdcsiod bthsgahi tonhavdakl niezpraet dittibN e it 5o tca| Bveta, any
one of the respective driving units 14A, 14B, 14C, and 14D in each

enbodi meghe 469CiIdRE iRD Y &qiBke BRont BR! @ﬁﬁ@b&?ﬁdk ﬂ?t&qmyaﬂem&&cﬁ

[0072] It I's preferable to nmount the external |inear scale 19 on each of
the drivigng it , n o] abl.-e. .t o..per.f orm
scal e feé‘dbé%:igé’é%ﬁt% fg%eﬁﬁ%?&ﬁ}%em%\%eﬁ%ng ‘%’???ﬁ%lgg%‘.”@]‘éh%e‘é’ég ngleaql%ﬁéo? he

| ower -sta uide rail .15. Howevyer,. if the nmechani.cal stiffness of each
bal | Sor SHiAP %ﬁ}o e loagmoneaieant xArion Lo aciezas ISPPTRoRESY bF T4 18 SidD shaf ¢
11 of each ball screw linear nmotion nmechanism9 of the respective driving
uni ts 14Ahe number of uuits ¢frihe 1espectivg deiying; wiits Aty 14B.gHC. eod { Harandébadi ng or
rattling does not 25easily occur in the thrust transm ssion portion of each
bal | scr esspeitneanppoting nnitSl13 whrchard amar@eé wetheidireatiomnrilvgohaad tieclondg on a
wor k pi ece (not shown) which is held on the top table 4a acts on each ball

screw | i mealeni¥at digdetioR CHa firsdt@o amd ahree Xfoar, fidke, f208 €6ur, & ROk gration is
al so acceptable in which the novenent of the guide block 16 al ong the

| ower - st ggﬁerggg[ ﬁglgrtg'éh h}g%xgagxfsi&aiﬁ Ofoall p[t;\ovgfl_je}é{f DeecHD §s 14A, 14B, 14C, and

14D is 5c asis of a signa an encoder built in the
ser vopot or 10 ?5065?“ ball screw linear notion nechanism 9. [0073]

Further, as shown in FIG. 7, four dfiving units 14A, 14B, 14C, and 14D which
are interposed between the base 1 and the top table 4a may be disposed such that a
quadrangle which is formed by connecting the turning bearings 8 of the respective
driving units 14A, 14B, 14C, and 14D is tilted by a required angle of less than 45 degrees
15 with respect to the load movement direction L. By such disposition, the respective
driving units 14A, 14B, 14C, and 14D may be disposed in a zigzag disposition which is
asymmetric with respect to the load movement direction L. In addition, in the case of
disposition as shown in FIG. 7, it is preferable if disposition is made such that the regions
M occupying the load movement direction L of the respective turning bearings 8 of the
20  driving units 14C and 14D, which are located secondly and thirdly along the load
movement direction L, among the respective driving units 14A, 14B, 14C, and 14D
somewhat overlap with each other. Alternatively, it is preferable if a disposition is
made in which a gap of a dimension narrower than the width of a moving load acting on
a work piece (not shown) which is held on the top table 4a is formed between the regions

25 M occupying the load movement direction L of the respective turning bearings 8 of the



From the viewpoint of heat release, it is preferable that the servonotor 10
whi.ch serves as a driving source of each ball screw |linear notion nechani sm
9 of the respective 10driving units 148, 14B, 14C, and 14D is disposed so
as to protrude to the outside of the base 1. However, in a case where the
amount of heat generation of each servonotor 10 is sufficiently small
conpareddﬁﬁnggﬁﬁs@qp@%t@pof the base 1, the top table 4a, or other
constituent nemnbers, a case where due to a heat rel ease nmechani smfor

rel easi ng heat(%@ he outS|de of the alignnent stage, which is separately
provi ded at eaL rvonotor, or 15the like, there |s no concern that

position discr anc h IS heI e 4a,

due to thernal E%g'ﬂ}ﬁ%iﬁ]]idg ° 5 Kzt«ﬁglr%glggs g ?398altt86a% Qﬁh& pptoﬁ ﬁ-l
constituent nenmbers will oc t he |anu nce of heat ener ati on, of the
respect i V@tééﬁ@@)ﬁﬁt%tvéngl‘g“%fméaéﬁbé‘}q: agd 18l manaye arﬁ?PﬁgHraH‘BBHhW ¥h o, the
servonotor 10 of each ball screw |inear notion mechanism 9 may be di sposed
bet weken theesuidesril Bbarfthe uppet-stpg2inesn mwotiva gujdePFp4§ mounted ontthe ghidadlockot i on
mechani sm for novi ng each guide block 16 of the respective driving units
14A, 14B7a bAGe lawer-stddd 1aleangotitie ghida §atasdn tiel sugpordog boi 2amdtthedlidngr - st age
guide rail 15 through the |ower-stage guide block 16a may adopt any type of

| i near 2§Hpgggn3@%a@@ S‘},lg{,\ge;ﬁwlgg g$heiball screw linear notion mechanism9

ifoit SatISers the ol 'owing conditions. That is, it is possible to
keep the p05|t ?f a correspondlng gui de bl ock 16 even if a noving | oad
acting on the able 4a acts on the |linear notion nmechani smas an

external force Furth S _necessar i ible to drive.a ..
cor r espondi ng &PH@CB’Y%%V i@ﬁlhpwgf%tseome?aégg%? H’gﬁlFé’Sﬁlcﬁﬁqlfeﬁao%n t he
top table 4a 5acts as an external force. allgnnent st age

accol@i ngfths tohsably daswhen ¢ meainglosd aryona “&ﬁlbpie%(né?é SI&H’V%)I WyRkEhelsemge of

any machi ne or apparatus besides an alignnent stage for holding a printing
pl at e or the {pitaile dgandihgetis no naed of festormmopition nerregtioarcdtheswoikipigge (et an
al i gnnent st age
shown) which is held on the top table 4a, in a state where a moving load acts, so that a
problem does not arise even if there is a difference between the horizontal direction
stiffness in the X-axis direction and the horizontal direction stiffness in the Y-axis
15  direction with respect to the top table 4a, any one of the respective driving units 14A,
14B, 14C, and 14D in each embodiment described above may be replaced by the
supporting unit 13.
[0072]
It is preferable to mount the external linear scale 19 on each of the driving units
20 14A, 14B, 14C, and 14D so as to be able to perform scale feedback control of the
movement of the guide block 16 along the lower-stage guide rail 15. However, if the
mechanical stiffness of each ball screw linear motion mechanism 9, such as stiffness of
the screw shaft 11 of each ball screw linear motion mechanism 9 of the respective driving

units 14A, 14B, 14C, and 14D, is sufficiently high, so that bending or rattling does not

25  easily occur in the thrust transmission portion of each ball screw linear motion



0 infwhich holding a work piece on which a noving |load acts i s needed,
thereby performng alignment thereof [0076] In addition, of course,
various changes can be nmade within t hédlscope that does not depart fromthe
gi st of the present invention. 15 Industrial Applicability [0077]
According to the alignnment stage according to the present invention, it is
possi bl enteohdni$ra 9@vewifle modoge loadractihg o a avonlp pieng (o atbvamtehich is heldomt e
wher e 20hi gh-precision positioning is perforned in three axial directions
of X, Y, tladp CabldMSdrts o edebGalmBsrepOsfdabin®dtibn meehdmisnnotus gh epieatil Sirod) a
position correction of the work piece in three axial directions of X Y.

and 0 in.gnfd tﬁon\q@slrssa@c WG wlﬂa&iﬁeqﬁévenémm@am bl&ékeléaéld)r‘;g‘ﬂﬁ@nt st age

accordlng tot e present ventlon can be used for "an alignment stage which
o P L PR B HBL L5 M AP, BERRYES @ oV 70
5  controlled on the basis of a signal of an encoder built in the servomotor 10 of each ball
screw linear motion mechanism 9.
[0073]
From the viewpoint of heat release, it is preferable that the servomotor 10 which
serves as a driving source of each ball screw linear motion mechanism 9 of the respective
10 driving units 14A, 14B, 14C, and 14D is disposed so as to protrude to the outside of the
base 1. However, in a case where the amount of heat generation of each servomotor 10
is sufficiently small compared to heat capacity of the base 1, the top table 4a, or other
constituent members, or a case where due to a heat release mechanism for releasing heat
to the outside of the alignment stage, which is separately provided at each servomotor, or
15  the like, there is no concern that position discrepancy in a work piece, which is held on
the top table 4a, due to theﬁnal deformation of the base 1, the top table 4a, or other
constituent members will occur by the influence of heat generation of the respective
“servomotors 10 of each ball screw linear motion mechanism 9, the servomotor 10 of each
ball screw linear motion mechanism 9 may be disposed between the base 1 and the top
20  table 4a.
[0074]
The liner motion mechanism for moving each guide block 16 of the respective
driving units 14A, 14B, 14C, and 14D along the longitudinal direction of the lower-stage
guide rail 15 through the lower-stage guide block 16a may adopt any type of linear

25  motion mechanism besides the ball screw linear motion mechanism 9 if it satisfies the



58: turning bearing 9: ball screw linear rmt.i on nechani sm (|l inear notion
mechani sm 10: servonotor (notor) 11: screw shaft 12: nut nenber 1013:

supporting unit 14: drividg unit 15: | ower-stage guide rail
(guide) 16: guide block (guide) 17: upper-stage guide rail
(guide) 1519: linear scale 34 CLAI M 1. An alignnent stage

conpri sifejowingrasditioss t Dt isaifliepedsibdtol keegithposibnanf agopespondmg above t he
base and holds a work piece on which a noving | oad acts;
guide block 16 even if a moving load acting on the top table 4a acts on the linear motion
mechanism as an external force. Further, as necessary, it is possible to drive a
corresponding guide block 16 in a state where a moving load acting on the top' table 4a
5  acts as an external force.
[0075]
The alignment stage according to the present invention may be applied as an
alignment stage of any machine or apparatus besides an alignment stage for holding a
printing plate or a printing target in an offset printing apparatus, if it is an alignment stage
10 in which holding a work piece on which a moving load acts is needed, thereby
performing alignment thereof.
[0076]
In addition, of course, various changes can be made within the scope that does

not depart from the gist of the present invention.

Industrial Applicability
[0077]
According to the alignment stage according to the present invention, it is
possible to hold a work piece, on which a moving load acts, in a state where
20  high-precision positioning is performed in three axial directions of X, Y, and 6. Also, it
becomes possible to perform high-precision position correction of the work piece in three
axial directions of X, Y, and 6 in a state where a moving load acts. Accordingly, the

alignment stage according to the present invention can be used for an alignment stage

which is used for performing alignment of a work piece which receives a moving load.



a reqbired nunber of supporting units which are each conposed of guides
slidable in two directions orthogonal to each other and a turning bearing
provi ded over the guide and each have3hree degrees of freedomof X, Y, and
0; and 10at |east three driving units which are conposed by providing the
supporting unit with a one-axis direction |inear notion nechani sm

wher ei n Rpwgrengpegmsilag units and the driving units are provided di sposed in
a zigzag fashion along a novenent direction of the noving | oad between the
base and the t@078pbl e, and 15driving directions by the |inear notion
mechani snms of two driving units anong the respective driving units and a
driving directigfgeby the linear notion nmechani sns of the remaining driving
unit are at right angles to each other in the XY plane. 2. The
al i gnment stagg,.ac ?kﬂgng to Claim1, wherein the disposition in a 20zi gzag
fashion is nade'byﬁ ocations corresponding to the four corner portions and
the center of ?

Claim1l, where

he top,table. 3. The alignnent stage according to
ﬁuPﬂgghggﬁﬁsition in a zigzag fashion is made by |ocations
corresponding to the four corner portions and the 25center of the top

tabl e, the resPcallsgeevyhnear mptignimeshapismilingar agiogtmechanistat i ons 35
corresponding to the four corner portions of the top table, and the
supporting uni 10:issryonmiordewta) t he | ocation corresponding to the center of

the top table. 4. An alignnment stage conprising: 5a base;
a top tabl e whithciesv shagiposed at a position above the base and holds a work
pi ece on which a noving | oad acts; and driving units which are each

conposed of guislgg;sidnglabl € in two directions orthogonal to each other and
a turning bearing provided over the guide, each have three 10degrees of
freegom of X ?3:£$8m%ngﬂﬂg each include a one-axis direction |inear notion

14: driving unit

15: lower-stage guide rail (guide)
16: guide block (guide)

17: upper-stage guide rail (guide)

15 19: linear scaie



mechani sm wherein the driving units are provided disposed in a

zi gzag fashion along a novenent direction of the noving | oad between the
base and the top table, and driving di3fect i ons by the |inear notion
mechani sms of two driving units anong 15the respective driving units and
driving directions by the linear notion nmechanisns of the remaining two
driving units are at right angles t6L&dM® other in the X-Y plane.

5. The alignnent stage according to Claim1l1l or 4, wherein the disposition
in a zigzag fashion is made by | ocations corresponding to positions on

| i nes each connecting 20an internediate position of each side of the top
table to the C@ntﬁhaﬁémﬁ&ﬁsﬁ%@cbﬁ?ﬁﬁng: 6. The alignnment stage
according to any one of Clainms 1 to 4, wherein the linear notion nechanism
is constituted,Ry a ball screw linear notion nechani smwhich includes a

notor, a screw s #ft connected to an out put shaft of the notor, and a nut

o T eR SRS A A AR oL |3 R 1

according to Caimb5, wherein the |inear notion nechanismis constituted by
a bal | sepevhith aEwVIngde3dafisiechani sm which includes a 5 notor, a screw
shaft connected to an output shaft of the notor, and a nut nenber

t hr ead- engaged awgquiret member efsupperting uaigiwhiss arrptash cpmipdsasdpfgaiiies o prot r ude
to the outside of the base. 8. The alignnent stage according to

any one Q@fidfBlainmvoldifeotidns oMhoE6M A taedchrgiedr ahf s ehingfteariigpesidedgver dri vi ng
anount by the one-axis direction |linear notion nechani smof each of the

Ariving i biad SnbRY ERARAR deBRcDBP elin6RRIY AaRAGHY OF the dri ving

! o ! ;
units. he al1 gnment stage according to Caimb5, wherein a
| i negar scale for detecti,ng a driving amount by.the one-axis dir.ection
| i negb not i on ﬁél?ﬁ%fﬁ%“ﬁﬁiﬁ%ngéleﬁs 3’#’1‘%@%8“8??5\9%( Ry pfﬂﬁ@lgg i%%e PPEUGE I BN t he
base adjacent to each of the driving units.
with a one-axis direction linear motion mechanism,
wherein the supporting units and the driving units are provided disposed in a
zigzag fashion along a movement direction of the moving load between the base and the
top table, and
15 driving directions by the linear motion mechanisms of two driving units among

the respective driving units and a driving directions by the linear motion mechanisms of

the remaining driving unit are at right angles to each other in the X-Y plane.

2. The alignment stage according to Claim 1, wherein the disposition in a
20  zigzag fashion is made by locations corresponding to the four comner portions and the

center of the top table.

3. The alignment stage according to Claim 1, wherein the disposition in a
zigzag fashion is made by locations corresponding to the four corner portions and the

25  center of the top table, the respective driving units are provided at the locations



10. The alignnment stage according to Claim®6, wherein a |inear scale for
detecting a driving anount by the one-axis direction |inear notion
mechani sm of each of the driving uni t S s provi ded on the base adjacent to
each of the driving units. 20 11. The alignnent stage according to
Claim?7, wherein a linear scale for detecting a driving anount by the
one- axi s CoresPeRdiBg tq the deyr ooprer partions AHCoR @%Ieea@%&@fsupmlw VR g units is
provi ded on the base adjacent to each of the driving units.

provided at the location corresponding to the center of the top table.

4. An alignment stage comprising:
5 a base;
a top table which is disposed at a position above the base and holds a work piece
on which a moving load acts; and
driving units which are each composed of guides slidable in two directions
orthogonal to each other and a turning bearing provided over the guide, each have three
10 degrees of freedom of X, Y, and 6, and each include a one-axis direction linear motion
mechanism,
wherein the driving units are provided disposed in a zigzag fashion along a
movement direction of the moving load between the base and the top table, and
driving directions by the linear motion mechanisms of two driving units among
15  the respective driving units and driving directions by the linear motion mechanisms of

the remaining two driving units are at right angles to each other in the X-Y plane.

5. The alignment stage according to Claim 1 or 4, wherein the disposition in a

zigzag fashion is made by locations corresponding to positions on lines each connecting

20 an intermediate position of each side of the top table to the center of the top table.

6. The alignment stage according to any one of Claims 1 to 4, wherein the
linear motion mechanism is constituted by a ball screw linear motion mechanism which
includes a motor, a screw shaft connected to an output shaft of the motor, and a nut

25  member thread-engaged with the screw shaft, and the motor is disposed to protrude to the



10

15

20

36

outside of the base.

7. The alignment stage according to Claim 5, wherein the linear motion
mechanism is constituted by a ball screw linear motion mechanism which includes a
motor, a screw shaft connected to an output shaft of the motor, and a nut member
thread-engaged with the screw shaft, and the motor is disposed to protrude to the outside

of the base.

8. The alignment stage according to any one of Claims 1 to 4, wherein a linear
scale for detecting a driving amount by the one-axis direction linear motion mechanism

of each of the driving units is provided on the base adjacent to each of the driving units.

9. The alignment stage according to Claim 5, wherein a linear scale for
detecting a driving amount by the one-axis direction linear motion mechanism of each of

the driving units is provided on the base adjacent to each of the driving units.

10. The alignment stage according to Claim 6, wherein a linear scale for
detecting a driving amount by the one-axis direction linear motion mechanism of each of

the driving units is provided on the base adjacent to each of the driving units.

11.  The alignment stage according to Claim 7, wherein a linear scale for
detecting a driving amount by the one-axis direction linear motion mechanism of each of

the driving units is provided on the base adjacent to each of the driving units.



