; e3éql | mLoFoRg6qTgal J ,, s 1 STAGE APPARATUS 5 Technical Field The
present invention relatés to a stage apparatus used on a vrbr

isol ation table. Background Art Conventionally, in order to i g’m"wwmmw
defect of a 10 glass substrate of a flat panel display (FPD),

exanpl e of which is a liquid crystal display, a glass substrate td*%%*

i nspected is placed on a stage which can bg noved in two axial directions
of XY. Then, while noving the stage, the sdrface of the glass 15 substrate
is magnified using a microscope or the like, and a defect is obﬁﬁﬂ“ﬁﬂﬂ“MWEﬂ
11 is a structural diagrantshomﬁgp ag § %Ugl ﬁf s&age appar a

a defect inspection such as descri Dt £hi%s appar atus, a wactmoet i on
20 isolation table 3 having an air spring 3a and a surface plate 3b is

pl aced on two or four support table 1. On the vibration isolation table 3,
a stage 4 designed to be novable ingye aéb% g ctions of XY, which cross
orthogonal Iy is nmounted, and an object exam ned, such as a gl ass
substrate is to be placed on this stage 4. Further, a mcroscope 7 is
supported on the vibration isolation table 3 by neans of an 2

arm shapegl frane 6 such that the m gLeseERE17 Figlsl t uated above the

t o- be- exam ned object 5 placed on the stage 4. Wth this structure, while
adjusting the rel ati vreppsebean ohvbheiohj eellabewi th wespagk tpphiatus

used on a vibration isolation table.
Background Art
Conventionally, in order to inspect a defect of a
10 glass substrate of a flat panel display (FPD), a
typical example of which is a liquid crystal display, a
glass substrate to be inspected is placed on a stage
which can be moved in two axial directions of XY.
Then, while moving the stage, the surface of the glass
15 ' substrate is magnified using a microscope or the like,
and a defect is observed.

FIG. 11 is a structural diagram showing an example
of a stage apparatus used for a defect inspection such
as described above. In this apparatus, a vibration

20 isolation table 3 having an air spring 3a and a surface
plate 3b is placed on two or four support table 1. On
the vibration isolation table 3, a stage 4 designed to
be movable in two axial directions of XY, which cross
orthogonally is mounted, and an object 5 to be

25 examined, such as a glass substrate is to be placed on
this stage 4. Further, a microscope 7 is supported on

the vibration isolation table 3 by means of an



5 mi’croscope 7 by noving the stage 4 in the XY directions, the surface of
the object 5 can be obsérved with a magnified view thereof. In the case of
this structure, the stage 4 is noved in the two axial direction of XY via a
ball 10 spring 10 by neans of an accel eration/decel eration device 9 such as
a servo notor controlled by a control apparatus 8. Here, in the case where
a servo notor is used as the accelerationlgeceleration device 9, a target
novi ng anmount and a target speed are input “using 15 an input device 11, and
then the input device 11 outputs the target noving anount and the target
speed to the control device 8 Thus, control signals for the target noving
Shount and the THFGRSERAeErars Burhot From ERE BOREPOECHEYT cho8 0 | he
accel eration/ 29, rafj ice 9, age ' ed
accordingly. Itgéﬁgﬁf%gbggéggegﬁ%egg_?ﬁa%ggﬁlgﬁé %giggkhgrgﬂ?hédggége 4 1is
controll ed fulleput oppbl cal |y én dewi cesublebybas BrencPLAYLAETRY tRE the
4 n be dse

noti on of the stage i n advance, such as a conputer, c in

place of the inP@ianVéCﬁo&%tigﬂféfeﬁheiBb§98€ Sagéen %@E%@c%h%ouﬁﬁé of the
apparatus nonitoring an observation inmage 3 taken by the m croscope 7,

the stages 4 is gpetsoLbed Mapyahbyingt Bhesst8feand LAPYhedgYi ce such as a
joystick or button switch (to be referred to as button hereinafter). 5
However, such adstegeieppprahdssentacésod phebbphetbat tha BebbBkeeked
isolation table 3 is rolled due to a stress created by accel eration and
decel erati on ofwitie stmggnéfwbénviéwi shepwefl. by the accel eration/

decel eration device 9. The stage 4 is supported on the 10 support table 1
via the vibration isdhathenctabl ef3tbhost atrucherei btaei stafeorh tilse fl oor
cannot be propagated to the stage 4. However, the vibration isolation table
3 has a structureveéd inithet beosariasedpractigh P§ ¥Na¥incal baldupported by
the air spring 3a. Wth this 15 structure, when the ,

accel er atQ on/ deeRT ERat 1 Bnbyf mepRS sphgandarselepakied/gaCERETALBPAL i on

i solation stage 3, the surface plate 3b elastically supported by the_ air
spring 3a is roffBHCHUE BBCR 3Bras8CEVRalRECEaERNEERE LEHe LYt §ge0On§TOl

accel erated or decel e ateg. en the 29 roIIingwﬁf the surface plate 3b is
| arge, the roII%@p?§aéP5p gat 88 €0 tRe‘PPafidS8 WAFLR SupfLyPs™PRer 1S

mcroscope 7 on,Lbg sUr{ace.plal e, abs IhLsgsciLEabhon Ry causg a bl urring
of m croscopi c obseérvation Inage. rder ese crrcunstances, _ _
PO”VG”F'O”a"y1t§§%§R2§099HgtQﬁHﬁﬁEUEHgTQrtEQggEPEbbga Qh-et BROVEPLRL hEN
i solation table, stuch an apparatus as disclos in, for exanplfe, Jpn. “Pat.
Appl n. KOKAI Publi ¢abheNdevifeNe1, 72387248ni $heoRspder adyiEhi §1apparatus
uses an active vibration isolation table, and a surface plate of this
vibration isol apigput 8btBel 8aeg8tr AbkedghinBulseanli aReatbutgl®r spe@dor der
to suppress the rolling. 5 However, with such a neans, an actuator for
controlling thetsuthaceoptabe dadiaecontr Thusystenttol thenadisudioer take
required. Therefore, the structure of the apparatus becones conplex and the
producti on costtafgehemappagatusubecendstheghargkitcpaed ace despudbl e. 10
Further, Jpn. Pat. Appln. KOKAl Publication No. 8-111374 proposes ot her
apparatus as a Evomt ehaeaentsodi ftwient 8f tomthhe agbgverathios/appar at us
takes such a structure that the stress due to the accel eration or

decel er 229 on Ofdgﬁglggaeéopsdﬁggce 9, and thus the stage 4 is moved

accordingly.
It should be noted here that in the case where the
stage 4 is controlled full-automatically, a device
which has been programmed for the motion of the stage 4
25 in advance, such as a computer, can be used in place of
the input device 11. Further, in some cases, while the

user of the apparatus monitoring an observation image



15 propagated to the vibration isolation table. That is, in this apparatus,
the frame on which the acceleration/ deceleration driving device for the
stage is nounted is prepared as a separate nenber fromthe vibration
isolation table and fixed to the floor. Wth this 20 structure, the stress
created while acceleration or deceleration is added only to the frane not
to the vibration isolation table, and thus,the rolling of the vibration

i sol ati on caused by the stress creating whi'le accel eration or decel eration
is prevented. However, 25 with such a means, an accel eration/decel eration

drivi devi f t t ' ' . , th t t f th
appar atus. becorsaEbrnY X ar CRESCORe of bl Shadbs! OF CRBCABDARRIUS

pecomes i gh. FUSADEL L Decanlacke g al.l hg,9PaR ghus MUY Egeslylo

the floor becones Targer, i$ no rra Jpn

KOKAL Publ i catiop &, MNoon 1 w%€é§01t8r880§8%%9£98rtBDQQrE&HﬁoﬁS a

counterneasure different fromthe above. IS apparatus takes such a
structure that gbe-{RhF+8g)0Of the vibration isolation table is suppressed
with use of an order value for the accel eration/deceleration of the 10

stage, wh ch has beepopbyainedub) a stAykabppAralovwevaraiwist B pueblam
count erneasure, the order value is so conplicated that it is not suitable

for the novenenthat the sibgethani ngosdthon tabyesBrokervhiel, duequbres a
time period several tinmes larger than the rolling 15 period of the
vi bration isol atstpassabreatébdusycaeatiagaaipnobhdndetbéeetoien olietab) ect
of the present invention is to provide a stage apparatus which can
effectively supptags #hehenl iftnjsofovad biybthei encedekratiion/t able, 20
caused by the stress created while accel erating or decelerating the stage.
Di scl osure of |#eeaiebatiegodavaget 8. cl dhem staget Aelpr 6YPRPTIILAeRNI Ehe
there is provided a stage apparatus including_a stage 25 nounted on a
vi brati okl i sol at#RRC¥Bbfebleokpyiai ke WibPvatieBnispéptaeretebPati Rgs6r
decel erating the stage; ) ,
that the vibration from the floor cannot be propagated
to the stage 4. However, the vibration isolation table
3 has a structure in which the surface plate 3b is
elastically supported by the air spring 3a. With this
15 structure, when the acceleration/deceleration of the
stage 4 is repeated on the vibration isolation stage 3,
the surface plate 3b elastically supported by the air
spring 3a is rolled due to a stress created each time
the stage is accelerated or decelerated. When the
20 rolling of the surface plate 3b is large, the rolled is
propagated to the frame 6 which supports the microscope
7 on the surface plate 3b. This oscillation may cause
a blurring of microscopic observation image.
Under these circumstances, conventionally, as a
25 countermeasure for the rolling of the vibration

isolation table, such an apparatus as disclosed in, for

example, Jpn. Pat. Appln. KOKAI Publication



i nput neans for accepting a target novenent anount for 1 6 the stage or a
start signal of acceleration/ deceleration as input data; and control neans
for outputting an acceleration signal to the drive nmeans based on the input
data to the input means and 5 outputting, n x T seconds after the
acceleration signal is output (where n represents a natural nunmber and T
represents a rolling oscillation period uni,que to the vibration isolation
table [in seconds]), a deceleration signal "having a sane waveform as that

of the 10 acceleration signal and an opposite direction thereto. According

| aim 2 of I i h i i ded
(0,081 2, O 14, PIESRS by SrLLGD: DSKE | 3nPeod g8 5t ARgaZager v s
switeh 15 Acoordingot o SLaLILG PLothesresant el nURR! OB, Lhete ks rovi ded

a stage apparatus I hel udi N a vibration 1so ron table,

comprising: driye €ﬁ§§5v£8£a€§8§'?Eéggggoﬂrtgggé'géaEBHQrbﬁﬁeatQQ%h | nput

means for accepting a target novenent speed 20 the stage as i1 nput data;

and control neapnsef9f gHtRULLAPOra fhrstqaccebesabhbeBssi gRal rbe1thg.drive
means based on the input contents to the input neans and out putting,

(n-0.5) xs5T secepdsvat}ewithestithsh mesakgrahi aBtaheb2 fog edhpubliwagre n
represents a 25 natural nunber and T represents a rolling oscillation

period uni que tehéheuvfheat poatesahdt hoaohabbe EiyBtesmc@bdskhe acseatod
accel eration signal having a sane waveform as that of the first

accel eration signal ragdiaedaneTHerefbrrep ther staucAacer diftngheo cl ai m 4 of
the present invention, there is provided a stage apparatus according to any
of 5 clains 1 tapBarahesebacohesconmpdbxneadsthar pesdactapnabbetTof
equivalent to the rolling oscillation period T unique to the vibration

i sol ation tabl etheoarparatue, banamesnhichs whachr pve meindesage®len the
variable Tc taken as the rolling oscillation period T 10 unique to the

vi bratiohOi sol ati on FaktBeracdsrdi B§tt oP2PParm KO5ALt Rebdiesddn nvent i on,
there is provided a_stage_apparatus according to claim4, further

conpri si ng: det@@tiéﬁlﬁgéﬁé PBPpaé?écPFHSrtﬁgp?6PFPﬁgaés€iIIation of the

vibration 15 isglation tafle. Where a,the SOnthe! JiRas adhysts the

apparatus takes such a structure that the stress due to
the acceleration or deceleration of the stage is not

15 propagated to the vibration isolation table. That is,
in this apparatus, the frame on which the acceleration/
deceleration driving device for the stage is mounted is
prepared as a separate member from the vibration
isolation table and fixed to the floor. With this

20 structure, the stress created while acceleration or
deceleration is added only to the frame not to the
vibration isolation table, and thus the rolling of the
vibration isolation caused by the stress creating while
acceleration or deceleration is prevented. However,

25 with such a means, an acceleration/deceleration driving
device for the stage is required. Therefore, the

structure of the apparatus becomes complex and the



vari'able Tc in accordance with the oscillation anplitude detected by the
detection nmeans. That i§, with the invention recited in claiml, it is
possible to effectively suppress the rolling of the 20 vibration isolation
tabl e while noving the stage based on a target novenent anmount input via
the input neans. Further, with the invention recited in claim2, it is
possible to effectively suppress the rolling of the vibration isolation
table 3 while noving the stage. 25 Furtherfmore, with the invention recited
inclaim3, it is possible to effectively suppress the rolling of the

vibration isolation t ble Mhlt gD 8 tEe sha e at .cgnstant speed

based on a targ® OﬂBQ hBht CSpeeldt E% e e ﬁngﬁﬁaﬁs Furt her nor e,
th th t t 4 t i t

Suppr eoe the 5 FOPFhEE, 0?9%1@0@#%?21%%5. o8y R RbPatrkaerhh B rERR ek

where the rollipg 9&8'%ié&kOBeBSﬁégdlggnge BﬂlEHelﬁ'HE@thgglképhét'O”

table is not known, since € apparatus”cah be Set "In an optim

out si de. FurthernDreFukaQrthg hnventi oRpheel t @Bxiat PUpalidiien it 1S
possible to effectively suppress t he rol Plng of the vibration isolation

table singe theNMar1@bi¢45910%9098séglBﬁhé@ hpparaepti A8l gval ue. Bri ef
Description of Drawi ngs FI G is a dlagran1scﬁenat|cally show ng a 15

structure of theoshegemepparat ysraeeendi fgohothheabbkel tohtkird
enbodi mrents of the present invention;
apparatus takes such a structure that the rolling of
the vibration isolation table is suppressed with use of
an order value for the acceleration/deceleration of the
10 stage, which has been obtained by a simulation.
However, with such a countermeasure, the order value is
so complicated that it is not suitable for the movement
of the stage having such a long stroke which, requires
a time period several times larger than the rolling
15 period of the vibration isolation table, thus creating
a problem.

Therefore, the object of the present invention is
to provide a stage apparatus which can effectively
suppress the rolling of the vibration isolation table,

20 caused by the stress created while accelerating or
decelerating the stage.
Disclosure of Invention

According to claim 1 of the present invention,
there is provided a stage apparatus including a stage

25 mounted on a vibration isolation table, comprising:
drive means for accelerating or decelerating the stage;

input means for accepting a target movement amount for

state from



FIG' 2 is a flowhart illustrating the operation of the apparatus according
to the first enbodi nent’of the present invention; 20 FIG 3 is a diagram

showi ng waveformnms illustrating the operation of the apparatus according to
the first enbodi ment of the present invention; FIG 4 is another diagram
showi ng waveforns illustrating the operation of the apparatus according 25

to the first enbodi nent of the present invention; FIG 5 is a flowchart
illustrating the operation of the apparatus according to the second

enbodi nent of 9 the present invention; FIG 6 is a diagran1shomjng

wavef or ms |IIustrat|ng t he operation of tﬂ gpgara gccordlng to the
second enbodi nert€ oft#8e PFedeftaFhvEneTd feelorptiagnf| ouchart
illustrating t % frathon of the agpg?gﬁus ord to the hird

embodi ment of K& pFREBREOT n9Ent TBA GO AgFaPSREWERG wavef or ms
| 1ustrating the, pherathonaf Jkhe, appar ahus; gﬁgfrgenghgodwset Resflst®

enbodi nent of t resent inventiron ragram schéemati cal

showing a st ruGkiEeq obn! e o1 AgG: AARRRALYS LAECORELEGnEARLIENFOU L

enbodi nent of the present 1nvention i agram schematical ly
showi ng & 15 stsuehiteing, tHexSTagécéﬁﬂéréEHéraﬁﬁerQbBQlEQa&E@nfb&bhal

enbodi nent of the present invention; and FIG 11 is a diagramschemtically

showi ng an is output (where n represents a natural number and T
represents a rolling oscillation period unique to the
vibration isolation table [in seconds]), a deceleration
signal having a same waveform as that of the

10 acceleration signal and an opposite direction thereto.

According to claim 2 of the present invention,
there is provided a stage apparatus according to
claim 1, wherein the input means is a joystick or a
button switch.

15 According to claim 3 of the present invention,
there is provided a stage apparatus including a stage
mounted on a vibration isolation table, comprising:
drive means for accelerating or decelerating the stage;
input means for accepting a target movement speed for

20 the stage as input data; and control means for
outputting a first acceleration signal to the drive
means based on the input contents to the input means
and outputting, (n-0.5) x T seconds after the first
acceleration signal is output (where n represents a

25 natural number and T represents a rolling oscillation
period unique to the vibration isolation table [in

seconds]), a second acceleration signal having a same



exanpl e of the conventional stage apparatus. Best Mdde for Carrying Qut of
the Invention 20 Enbodi hents of the present invention will now be described
with reference to acconpanying drawings. FIG 1 is a diagram schematically
showi ng a structure of the stage apparatus according to the first

enbodi mrent of the present invention. In FIG 1, the 25 sane structural

el ements as shown in FIG 11 are designated by the sane reference nunerals.
In FIG 1, through an input device 11, a target 10 novenent anount of a
stage 4 are inputted as input data, and then the input device 11 outputs
themto a control_ device 8. the jnput.device 11, for exanple, a device
whi ch manual |y W%%%foﬁmt%?ggﬁgEDantﬁg ghﬁﬁhtagcﬁ eﬁaﬁ?ggp?ggpaﬁnﬁag a
conmputer, is us The trol_device 8, although it is not particularly
limted, is rrad%gﬁ ,g%ﬁéggié%pF%?rgg%bnputer, and serves to control the
driver of the servo W ' ceel tLon/ el. ' device 9.
10 Further, the contgg%gggﬁﬁgeg %Z %ﬁlgtég ?hg hggﬁgggokg&ﬁékgggéleration

of the stage 4 vheRo!lg b250pedoNCoRaLoa0RURaLRE LBLo2LRAE fo! SninBYt

thereto fromthe i nput device 11. It s e note ere t e” novenent

amount 15 of thelsimrger 4bn3f hgneasen WREeconPrEdeherAENGdr2eceLeration
signal is output and then after n x T seconds |ater, a deceleration signal

havi ng the sanmevaevehDenTaseqhiatadént heoacrel ebaliny skenahagndnan opposite
direction to that, has been exam ned by 20 cal cul ation or actual

measur ement i n pelvander et guentoephesenbsationt UsalatiiohetaBbd From
represents a rolling oscillation period [second] unique to the vibration

i sol ation tabl eoBtsidea gndctosarotasthahdriva mhaaget bapgdnent thaount Di
for the stage 4 is input fromthe 25 input device 11, the acceleration

si gnal (accel ereaybabseé ghal jakdnosst beesrayeingi ssobidbhédnbperhedc®nt r ol
device 8 on the basis of the followng forrmula (1): 11 AL = (D / DO x
AO ... (19 whereni@mie nep chipesvilbeatibgrebsolathenpeabéeer ni ned accel eration
signal and DO indicates the novenent anpunt of the stage 4. 5 In the above
formula (1), DO and PAErareéindl tescLpal Ragé beenrsBearhednvAnidPance and

stored in the , , ,
there is provided a stage apparatus according to

claim 4, further comprising: detection means for
detecting the rolling oscillation of the vibration
15 isolation table, wherein the control means adjusts the
variable Tc in accordance with the oscillation
amplitude detected by the detection means.
That is, with the invention recited in claim 1, it
is possible to effectively suppress the rolling of the
20 vibration isolation table while moving the stage based
on a target movement amount input via the input means.
Further, with the invention recited in claim 2, it
is possible to effectively suppress the rolling of the
vibration isolation table 3 while moving the stage.
25 Furthermore, with the invention recited in
claim 3, it is possible to effectively suppress the

rolling of the vibration isolation table while moving



control device 8 Al is a value indicating the degree of the accel eration
speed. D1 is a value indicating the novenent anount in the case where the
stage is 10 accelerated or deceleration with a particular accel eration

si gnal waveform having the degree of Al, and then noved at a constant speed
for T seconds. The operation of the stage apparatus having the
above-descri bed structure will now be described with 15 reference to the
flowmchart shown in FIG 2 as well as FIGS.BS(AQ to 3(F), which illustrate
waveforns regarding the stage 4 and the vibration isolation table 3. First,

in step S101, en a target novenent amount 20 D1 for the stage 4 is input
fromthe input te%itkade atnd EOREFBNtJERFEd BagBfaPRsabya€9PEul ation an

acceleration signal Al for the.stage 4 u kng.the abovenentioned fornula (1)
in step 5201. Tﬂ?gegﬁ%glﬁPﬁ? oh"Bi nXFaAﬁ PsBPYENTFPBRr t he control device

n step 52 s et : _ on FPOiirthe control de

FIG 3(R) in step s2bitopaEfnre munkl SR¥ dfvBafiod reliida AT 5

Hustrated in 56348y 312,800; poued aserbbystatedubB LG (A0 i1
g S on the

step S301. As the stage 4 star to accel erate base accel eration

signal Als the y,biahgopri epbaligpatabhei3doshakibs tavfial bydHeihothhe stress
caused by the 5 acceleration as shown in FIG 3(D), and then is accel erated

as shown in Fl GaséByhelerehet h8110hGI BecOi1bheowi Beatbanunsghat kenthabl e 3
is at arolling oscillation period T, which is unique to this table. After

that, n x T secoidsadibaritbeacion eablandslfot feeangssliater xhehe out put
of the acceleration signal Al in step S203, as shown in FIG 3(A), a

decel eration sigpphrdtlushashnpget betsaneanavptammlasthhet febmt betside.

accel eration signal Al but in an inverse direction thereto, is output from
the control device 8Ftuothkembdbeacwelkbr aheonhdentlionatriegn téeviice 9 in step
S204. Then, in step S302, the stage 4 starts to decel erate; however the
decel eratQ@ on sighaimA}, hasishposawbleatef efffirasibelyi suapresveibe
direction to that_ of the acceleration signal Al, and therefore the stage 4
is brought to areblsngpchstBRoWAPFALEPE 13PBRtiANstapls3gincenthre ot her
hand, due to the deceleration of the ,stage 4, a stress is applied to the

vi bration isol a¥#6h2P4BI EC3caRnRet PR H§ERAROt RPsOBEAREd V@l¥Bplied is that
t he momentum of the vibratio Ls%J?}ion.t%ble %Hg§)takes a maxi num peak

val ue A2 which is in an oppostt€ diFESTETHE He VTR of the stage 4

as can be seen in FlGrc3(H) 4 sTRUR; NG MITRALUT; 06 1508 RN 90 13

15 structure of the stage apparatus according to the first
to third embodiments of the present invention;

FIG. 2 is a flowchart illustrating the operation
of the apparatus according to the first embodiment of
the present invention;

20 FIG. 3 is a diagram showing waveforms illustrating
the operation of the apparatus according to the first
embodiment of the present invention;

FIG. 4 is another diagram showing waveforms
illustrating the operation of the apparatus according

25 to the first embodiment of the present invention;

FIG. 5 is a flowchart illustrating the operation

of the apparatus according to the second embodiment of



i solation table 3 i.s effectively cancel ed out by the stress created when
the stage 4 is decelerated, and therefore the rolling can be suppressed as
shown in FIG 3(D). 5 It should be noted here that FIGS. 4(A) to 4(F)
illustrate waveforns regarding the stage 4 and the vibration isolation
table 3 in the case where the present invention is not enployed. These
figures correspond to FIGS. 3(A) to 3(F), respectively. In 10 particular,
from conpari son between FIG 3(D) and FIG "4(D), it can be well understood
that the rolling of the vibration isolation table 3 is drastically

suppressed by t p i I .According to the first enbodi nent,
only by 15 inpu t?nggggggFg£¥sﬁ%tg§%ht anount for the stage 4 through the

i nput device 11 as ippgt aaag,aagﬁggfghegﬁbugﬂgshgeékp&ﬁsoqﬁ@ugt&%%qhbheof

control device 8 to the accelera ecel eration device 9 on the basis

the input data,tpadopbpation drSerandgpathenst BEc88qHEPYL @het BRcond
accel eration signal, a deceleration signal having the Sanme waveform as that

of the accel er a¢hiobd shehel o8nghanpeppestt endeheebhon to that, is output. In
this manner, the nonentum of the vibration isolation table 3 is effectively
cancel ed ®»ut 25 by theGst7ess ar eabedhwhenithesstragend ithedepelrataiond, and
therefore the rolling of the vibration isolation table can be effectively
suppr essed. 1df Nelx¢ , appersecssndceabdtihgent ohet hkipresmhbdineant bdn w | |
now be described. The schematic structure of the stage apparatus here is
simlar to thattlt Préesentapdventiehore this figure will be 5 referred to
in the follow ng explanation. The input device 11 is supposed to be a

devi ce which can novEIEhe8sifge diaptrhmasheyinpckagefpymsonllustrndiogse
where the input device 11 is, for exanple, a button type, it can have a
such a functionthPafPoFcahlen Phethat 2BR2ratpeedseardiRg sPagbeatsizpis to
nmove, whereas when %he button is rel eased, the novenent of the stage 4 is
st opped.1%uch LHRPEURCBperht FBR PECHERENIRBSPRECRHNt rol device 8 as a

start signal for the Z ceéetatiog.or decel erati on. iS Further, when the
button of the input B&Vicd 1% PsCprES8RSCPREALSARLGY §EONEEI83r aj ses an

nput si gnal . anglalsg. gene” ahesofagul 36.0L.puLoLLLAG ERE! LA bon period T

of the vibration Tsolratiron ase n € rrse i nput si gha

taken as a tri99@ﬁrtﬁﬁé§5039mén@tofgfﬁg ggsseﬂthvaht&Bﬁ;i“put device 11

is released, the control device 8 e 1nput signal. The operation of

t he stage apparatus pagi ngot he ébGYQQQQﬁC%EB%Qa%HEHQHg{%hWMEhgn%W be
described with reference to the flowthart shown in Fl 5 as well as 25 the

wavef or ngs r egar gt fgct hee sbagehd andgthgppyhbadlitoBctselahyoRot aBke F3 Fth
illustrated in FIGS. 6(A) to 6(F). First, as the button of the input device
11 is 15 pressedodimshepoSltie phesentt inkvedevbae 8ntlai ses an i nput

signal Bl as shown in FIG 6(A) in step 5211 and al so generates a pul se B2
of arolling oscillafFiGn périedaTdohgirhm echeatitdraildgl ahiceringaline 3 as
shown in 5 FIG 6(B) based on the rise of the input signal taken as a
trigger. At theexsaneleiad, thheceovwenbliodavi stageoarparstauns.accel eration

signal B3 as shown in FIG 6(C). Thus, the acceleration of the stage 4 is
started in step S311.Best Mode for Carrying Out of the Invention

20 Embodiments of the present invention will now be
described with reference to accompanying drawings.

FIG. 1 is a diagram schematically showing a
structure of the stage apparatus according to the first
embodiment of the present invention. 1In FIG. 1, the

25 same structural elements as shown in FIG. 11 are
designated by the same reference numerals.

In FIG. 1, through an input device 11, a target



10 Wiile in the above-described state, when the button of the input device
11 is released in step §112, the input signal Bl is fallen as shown in FIG
6(A). Then, in step S212, the control device 8 triggers at such a timng
that the pulse B2 rises for the first 15 tine after the fall of the input
signal Bl is triggered, and thus outputs a deceleration signal B4 as shown
in FIG 6(C). After that, in step 5213, thﬁ control device 8 stops the
generation of the pulse signal B2. 20 In t Qs manner, n X T seconds after
the output of the acceleration signal B3, a deceleration signal B4 is

out put and the stqgg 4tstarts to_decelerate in steg 5315. The decel eration
signal B3 has tMeVEEHRLwAUREBF P hs2bBEaPR An3TFRvePBBLEPFEPi ORPES that of
the 25 accel erat] signal, B3, and.it s _.output en.th nt um of the
vibration isola %gg’ta%?eége?akgg a uxi%%ﬁ%gga&TchEBugg gﬁ?@h%Psain an
opposite directj rof6dé915968nDVﬁQEEEeOInéQE aé??8e4l§5 &30 anﬁggg In

FIG 6(F). Thus, the nonentum of the stage I's eftectivély cance but by

the stress creafegoyed $hecHtAIRLL1LY 9ﬁﬁ§£eéﬁEQggegnHOEQﬁE?%sgﬁ?ﬁgks put

into a5 stop in step S313. In this case, as showmn™in FIG

rolling of the yibsaprenpis@tahhed tapberdrcansbgssuppressed effectively as
conpared to the conventional case indicated by broken line, in which the
present invention isrThRetcenpkeyedeviBeAggordtRAguld tieiseqaend embodi nent,
the rolling of the vibration isolation table 3 can be suppressed

ef fectivel y whepathecsl agey4lisitedpdigsnageaofpysbirckxampbeltan as the

i nput device 11. Next, the third enbodi nent of the present 15 invention

wi |l now be descompeder Thandchemaésctst contuod dhet Heistagefaphar atusoher e
is simlar to that of FIG 1 and therefore this figure will be referred to
in the foll owi MyEexpl avlatcbnisHeneacthberapuonddecedetationddsivgnedot o

i nput a 20 target novenent speed of the stage 4 as input data, and it is
used to Hbve t hBusthge, 4the @O%bﬁ@laﬁ@Végéeg.Cﬁbﬁélgpééith@aﬂﬁg?eﬁh@finput
device 11 is used to nove the stage 4 over a |long stroke at a constant
speed for the cal® HREePESHAT LB e Bh?osﬁég?eétEgeﬁnthﬁet§F§Q§ 4 25is to
be observed and neasured. The operatjon of the stage agparatus havi ng t he
above- descri bed™QYFHER tir QPP F Bﬁlﬁéedégég?bédlﬁﬁﬁﬁpu 1¥hREREPAEE™ 0 t he
fl owchart shommtig FIG.7 aé.melglas t he wavefornms regarding the stage 4
and the vibration isorati9R'tasie*3 illustrated in FIGS. 8(A) to 8(F).
First, as a target e peed t t 4 IS fr e i nput
device 11 in step 522¥,§F§g1§0§ rgﬁeégvﬁggg8%g§Fcﬁﬁgt@gbgﬁghgi?@gh%Q

(anplitude) of ¢he.@gccelgrathop,stgnal,ok &HsréFaggﬁéd%Ee§h§He 221. This

calculation is conducted I'n the sane nanner as in irst enbodi nent.

More speci ficaldyceBe 5REEEHNWI §Hatads 1ubBut €a3nhednas Lireestage 4 is
accel erated by a predeterni ned accel erati on waveformis obtained in advance

by cal cul ation wrxactsaton@asusesent a asdel Bustobhakngdavahbeihg shered as
a reference value for calculation. The size of an accel eration waveform
same waveform as that of the acceleration signal and an
opposite direction to that, has been examined by
20 calculation or actual measurement in advance. Here, n
represents a natural number and T represents a rolling
oscillation period [second] unique to the vibration
isolation table 3. 1In a practical case where a target
movement amount D1 for the stage 4 is input from the
25 input device 11, the acceleration signal (acceleration

signal) Al of the stage 4 is obtained by the control

device 8 on the basis of the following formula (1):



15 actually required can be cal cul ated out by nultiplying the [rate of the
target novenent speed with respect to the reached speed in a predetern ned
accel eration waveform with the [size of a predeterm ned accel eration
waveform . Further, the target novenent 20 speed of the stage 4 in this
case, is set to be obtained by accelerating two tinmes by an accel eration
signal having the sane waveform as shown Lg FIG 8(A), and the size of the
acceleration signal is set to be just necessary to accelerate the stage up
to a half 25 speed of the target novenent speed. Fromthe above-described

state; the control deyice oyt s t first accelerati signal Cl used
to 18 accelerate g%e_sﬁgéeyuggﬁoxagﬁalf speed of'the(fgrget novenment

speed in step S222, h . 4, 1s accel erat to_a half speed of
the target movenent gﬁ%éé ?ﬁ %Bgﬁé%gg% SeesAsdRcen® Igge88§fqe ﬁéW}%§%(0.5
- n) X T second o] o] hgnf i I t] rgpal Cl in
step S223, the %%ﬁ%%%faggg?cgigH%ﬁt%ﬁ?ssg %éé%ﬁggggcgﬁgrg??%ﬁbg?gnal c2
having the same;yayef o5 8get Bahgefathe first acceleration signal O in
step S224. Wth the second accel eration signal 10 C2, the stage 4 is
further accel erated IR shepabd¢d. rapflulgaches bbeahar aet arRveaBRksspeed.
After that, in step S323, the stage 4 is noved at constant speed. In this

case, when the stagehdvée sbassebetat gddwihhadhenter shdaseskegathopnsi gnal
Cl, the vibration 15 isolation table 3 starts to roll due to the stress of

t he accel erati oromtsrshosvice F8G B( (s dhealuénind@chyingTthecaadsetkt hat
is, in FIG 8, 0.5T seconds later for n = 1) after the output of the first
accel eration sighath€lacaeberantoncseéedat i Dh $sgaavalle2ndsceattipgt. The
second accel eration signal C2 is output when the nonmentum of the vibration
i sol ation tabl eti3e tlaReemen raxnownt ptaktval aes€3whhrehthe shagheisane
direction as that of the novenent of the stage 4 as can be seen in FIG
8(E). This, thea¢Rpkeranedforhdeosleratbenonlitboprappshicabhe 3 is cancel ed
out by the stress created due to the second accel eration signal C2, and
therefore the rafFEHRrafiemeSy¥pRht Vavetorm haydngsbhat AeareabPé Blean be
suppr essed effect%vtl as conpared to the conventignal case indicated by a
n b%#

broken line, arf®f ROYR P eRenePheRht PBRSFsIAGt TeABFEYEd; as can be
in FIG 8(CQ. 5 i . t hi nbodi t ol | f th

SsgPa;?on isplgt?on ?ﬁ%fgﬁgkggﬁgﬁeogﬁﬁ%?gégggeegPéggg%BFyReVéﬁgihﬂghg casg

the stage 4 1s Jmyed alsar£008!aht, sPepd @212 hanogl dRYENTRLqSREEd for the

stage 4 is input fromthe 1 nput devi
15 reference to the flowchart shown in FIG. 2 as well as

FIGS. 3(A) to 3(F), which illustrate waveforms
regarding the stage 4 and the vibration isolation
table 3.
First, in step S101, when a target movement amount
20 D1 for the stage 4 is input from the input device 11,
the control device 8 obtains by calculation an
acceleration signal Al for the stage 4 using the above-
mentioned formula (1) in step S201. This acceleration
signal Al is given from the control device 8 to the
25 acceleration/deceleration device 9 at a timing
indicated by FIG. 3(A) in step S202. 1In this manner,

the stage 4 is accelerated as illustrated in FIG. 3(B),



10 Next, the fourth enbodi ment of the present invention will now be
described. It should be noted here that the first to third enbodi ments were
descri bed above taking exanples where the rolling oscillation period T of
the vibration isolation table 3 is known. 15 However, according to the
fourth enbodinent, there is provided a stage apparatus which can adjust the
rolling oscillation period T manually when_the rolling oscillation period T
of the vibration isolation table 3 is not Known. 20 FIG 9 is a di agram
schematically showing a structure of the stage apparatus according to the

fourth enbodi nent of th resent invention._|In Fl 9, the sa tructural
el ements as shoﬁﬂdiﬂoﬁ?gigﬁ 6ETE§t£?Eeae%Pgﬁ59ed3g§)tHB S&RB ggpirence

ls. 25 In FIG .9, .th h i devi 21, t t t
amount of a stage 4 APetPApaEads AnfUf dst 50 ARGOCRER EnEoERRUE eTce
outputs themto,a.coatLel o, 52§ Q?V?EG gﬁ 9§bE?@inpEqu§¥E8§ ¢lp18N3
arbitrary device Raving such®a function that “a targét Rovement ambunt “can

be input and thgPakbt;CRY DE1OULRRL cbOLhBESEORLEOLAARKLCE 22nani I dO. Here,
for exanple, a manual device 5 wth which a target novenent anount can be

input, orsa pre;preYEaRrednceaPyheln $ANFRE.US]E)as shhethaputl sdevi ce. The
control device 22, although it is not particularly limted, is made of, for
exanple, a 10 coppyleratnd §8r¥RSwhOiRORTLO! 3tRe .dr heek,Ooknkheoc3ervg nmotor,
which is an accel erati on/decel eration device 9. Further, the control device
22 handl es a vasfabhe Vebwhtébncosbeapobesthblithg rel hitng @sgillihation
period T of the vibration isolation stage 3, which can be 15 changed from
out si de. An adjoastirbhbatdexi per23di §,cehthebnt éd taithe tonthdls devilee 22. The
adj ustnent device 23 serves to manually and arbitrarily change the variable
Tc of the control dedifter22hawhi chxc8r sespodds atfgetrhd hegld,i mg =20 and
oscillation period T of the vibration isolation table 3, which is not known
then. Fut@her, & eepcedrelates)i shproutBed Pér threagicelesasgeny signglan
observation image of an object to be tested, taken via the mcroscope 7 is
pi cked up by thglcED ehfer 8283, andshswehéR HiSpl ayéd od dessderetion | n
the stage apparatus haying the above-descri bed structur%, as the stage 4 is
driven based onStfBal 51'vhBAViBPethe Salei HaVRECLBnEFothGEvPEe T892 taken as
the rolling oscilla&ion geriod T gf éhg gibration isolatign stage 3, the
vibration isol attoR'§Fa5&%% PLIPBII 84 BHE S8cPPI APERTES FréSStdyd 4 is
driven. Accordi he. I L atel LS _pr te h i C cope 7
fromthe stage ﬁgéﬁgt%he%gf§§gbpke%g§§e?§§tFgﬁﬁgﬁéggegﬁg%lgygé %%%the
moni tor 25 is ogeibhatedias wekbi Thei8RSaEYELe Whiske SRR koG ey
oscillation state of the observation inmage displayed on the nonitor 10 25,
I's supposed to adj Ysbpt Beopar kabl arigesat sikch rithke teonkice cd@ieGe ndd v rset
the optinmal variable %c that can mnimze the oscillation. Then, the
control device gRet akeslbhusisat sygahlleaTc asst hder ehhienga@Edrmiison
period T of the vibration isolation table 3, and

but in an inverse direction to that of the acceleration

signal Al, and therefore the stage 4 is brought to a
20 stop as shown in FIG. 3(B) in step S303.

On the other hand, due to the deceleration of the
stage 4, a stress is applied to the vibration isolation
table 3. The timing when this stress is applied is
that the momentum of the vibration isolation table 3

25 takes a maximum peak value A2 which is in an opposite
direction to the movement of the stage 4 as can be seen

in FIG. 3(F). Thus, the momentum of the wvibration



15 controls the stage 4 as in the first to third enbodi nents descri bed
above. Here, the observer is supposed to adjust the variable Tc set in the
control device 22 while nonitoring the oscillation state of the observation
20 image; however it is alternatively possible that a vibration neter, not
shown, is provided for the vibration isolation table 3 and the variable is
adj usted while nonitoring the vibration mafﬁfornlindicated by the vibration
nmeter. 25 According to the fourth enbodi nent, even if the rolling
oscillation period T of the vibration isolation table 3 is not known, it is
still possible for,the 2 _observer assi the optimal variable Tc

adj usting the vﬁ??%%?%o%c g%?eiﬁ %ﬁee%gﬁFE6Vgg¥vF880§ge§EPPg hﬁn?#Sang t he
oscill ation of 1 C i;C e t] LMRge the rolling of
Tho 5 vi brati orr ot a o r o u e s bR Foe o C el 5P e ded  Roxt . The
fifth enbodi ne pLese b AV ENLL ONy W descr . +Lt should
be noted here P%%?E?EQP?iF§§ ?%l%ﬂ¥§dgéﬁb8§1%gﬁ?ggﬁggg ggs%bpggdl 0 above

t aki ng exanpl espypberegphe rolling oscillation period T of the vibration
isolation table 3 is known, and the fourth enbodi nent was descri bed by

t aki ng are exanpl e thetr shbung pechbkati aerpethad F1can hgayaruvalsl y)i nput
still when the rolling oscillation 15 period T is not known. However,
according to thellusthaeabediretotmst hegartdsnpr eededagestiagadappar at us

whi ch can adjust the rolling oscillation period T automatically when the
rolling oscill atibnapeonoilsdlatibhetabbeaBi dn thel abhsenwhaltketBei s not
known. 20 FIG 10 is a diagramschematically show ng a structure of the

st age appar at uspaesentdi hgveotibe f&fnhteabpdogedt ofhteke frgsers i nventi on.
In FIG 10, the sanme structural elenents as shown in FIG 9 are designated
by the sane refepehesranderal EIG35 BAAFI Co 30F) v hreaghcaaveaput device 21,
a target_ novenent apount of a stage 4 is input as input data, and then the
devi ce otfl puts PRTESCAL_ENt FBPMJEIREALR2ZON QBWQ§ntﬁgGFn§dP)déVﬂce 21, an
arbitrary device_having such a function_that a target novepent anpunt can
be i nput and th@%Git4é§h'bétoﬁ?ﬁu?etBegﬁeuEGﬁFFEPO eVhEE 59e FPLE18E. Here,
for exanple, a nual device.with ich 5 rget .novenent angount can be
input, or a prepro %n%é%régﬁﬁﬁté?gﬁégﬁoﬁe%aéza glehngﬁﬁﬁFaggVice. A

vi bration neter ' ni. ed Lhrati Lsolation table 3 which
supports the st%gépgésggg %?nggi%ggﬁébgrﬁékggg#égé’to detect the rolling
10 oscillation of tREc¥bRLARGORS! eALakloR.! ADbBadneh, OLAGY, YOl dS, the
vibration neter 31 detects the rolling oscillation of 'the vibration

i sol ati ofs t abl eilzpu_@ﬂﬂnguép’é5§ ab RAsgbmbati QRodhgNabrt @nkheragat uol device
22. The control device 22, aIt%ough it is not 15 particularly’limted,
includes, for exhaphgh BheOmpPplerdandceenteast @npant Bakalhandriver of the
servo notor, which is an accel eration/decel eration device 9. Further, the
control device 22cbhadheson saghabl ésTounbuchfeomr eapordatirolt Heviekl iBng
oscillation period T 20 of the vibration isolation stage 3, which can be
changed from outgi tlee Theelarabbbre/decednrbeiadj devédehdr enwithe basignal
equi valent to an oscillation anplitude detected by the vibration neter 31.
In the stage apphrehesinavindathe apdveheassrkb&dseconds after the

20 output of the acceleration signal, a deceleration
signal having the same waveform as that of the
acceleration signal and an opposite direction to that,
is output. In this manner, the momentum of the
vibration isolation table 3 is effectively canceled out

25 by the stress created when the stage 4 is decelerated,
and therefore the rolling of the vibration isolation

table can be effectively suppressed.



25 structure, as the stage 4 is driven based on the variable Tc set in the
control device 22, taken as the rolling oscillation period T of the
vi bration isolation r 24 stage 3, the vibration isolation stage 3 is
rolled and oscillated as the stage 4 is driven, and the oscillation
anplitude here is detected by the vibration nmeter 31. Then, the signal
indicating the oscillation 5 anplitude detfﬁted by the vibration detector
31 is taken in the control device 22 fromthe vibration meter 31, the
control device 22 revise the variable Tc. Then, while varying the variable
kes in furt er 050|II n anpllt de signals to

Tc, the control devi ﬁ %g ti
10 find out such a vAFKEDl 5P¢cSERAR: RE 89&F‘FP5t o6n t§ﬁpme&&8 boconBs
m ni mum Eventu§++g?t£g§ ﬁgfirgéwoﬁglﬁgs ?es &Hgs gﬂdtV|abIe Tc as

the rolling osci ron period Ton I'Sof |on t&ble 3, and

controls the stage,dc §e'8FtEﬁeL%E§§n; Fkaégu%5P8?E°9% g 19¢S€LT bed

above. According to t e fi even i ero |ng oscillation

period T of the-yibrati pigisel ahhopnbabkera tﬁlgohlﬁﬁ%’nwﬂ& bg still
possible to adjust the variable Tc set in the control device 22 to the 20

opti mal variabl eeféri8dae60iHapge EblmohhﬁgoéﬁFhbﬁthBn@”D"FUde out put
fromthe vibration nmeter 31. Therefore, the rolling of the vibration

isolation table 3 camnhbeigphectieveby suppeesspposkd 2bovldabeerated here
that the present invention 25 is not limted to the above-descri bed

enbodi nents; buthithcaanbeoveathzedtbagevarwoth aodblyscatkons dstlkeng as the
essence of the invention falls in its scope. 25 Industrial Applicability
As descri bed abbwethaccasdi ngete the pnpsentevmeentilons,t flereexksmpieyi ded a
stage apparatus which can effectively suppress rolling of the vibration 5

i solation tabl ea RAtedni sypausét pgnahsveesssvrbareduastihe shagewhen

accel erated or decel erated, a26 CLAI MS
10 the button is pressed, the stage 4 starts to move,

whereas when the button is released, the movement of
the stage 4 is stopped. Such a button operation is
given to the control device 8 as a start signal for the
acceleration or deceleration.

15 Further, when the button of the input device 11 is
pressed, the control device 8 raises an input signal,
and also generates a pulse of a rolling oscillation
period T of the vibration isolation table 3 based on
the rise of the input signal taken as a trigger. After

20 that, when the button of the input device 11 is
released, the control device 8 falls the input signal.

The operation of the stage apparatus having the
above-described structure will now be described with
reference to the flowchart shown in FIG. 5 as well as

25 the waveforms regarding the stage 4 and the vibration
isolation table 3 illustrated in FIGS. 6(A) to 6(F).

First, as the button of the input device 11 is



1. A stage apparatus including a stage nmounted on a vibration isolation
tabl e, conprising: drive nmeans for accelerating or decelerating said 5
stage; input nmeans for accepting a target novenent anmount for said stage or
a start signal of acceleration/ deceleration as input data; and control
means for outputting an acceleration 10 signal to said drive neans based on
the input data to said input neans and outf tting, n x T seconds after said
acceleration signal is output (where n represents a natural nunmber and T
represents a rolling oscillation period unique to the vibration isolation

table [in 15 seconds%%,.a decel [ hio Si na% having.a sane waveform as
that of said ac i a d T i t6.” 2. A
RBrerat) bR SToRar ahd ASoppBLFPE 8 géEF nEeHaFet 6o
t t di wh t i
Soystick or o bhEPen 69%ar BR. 25 SRoulag k si?é? ﬁcﬁﬁé%ﬂézgﬁs%gae
mounted on a vih %Q&'ﬁ@né%QLéE'Q” %QEeazcggp5'§b@91n ?1@&%@% f,or

accel erating or deceferating sai g stage; I nput accepting a

target novement,spegd @oefsahg %&Bgstéénlaeeﬁa@abﬁ tgaqecgngroghg%ang nf OF

outputting a flrst accel eration 27 signal to said drive nmeans base

the inputscontepts.te (88 dakBAUbnMRABS raBd B4t PHEL HRgut(BiGn3N %aiegeconds
after the first acceleratlon signal is output (where n represents a natural

nunber and T repsesedtsqggerol | ABgtheosamkl aimen pael edntRioqudelacehe
vibration isolation table [in seconds]), a second accel eration signal
havi ng a sanme wauepotm asa kbatletathenf sighaacsel esakhewnsiignal and a sane
direction thereto. 4. A stage apparatus according to any of clains 1 10 to
3, wherein sai dFt@nt 60C) neafibusar ke accvaleablteohc ogqiihealséaet d tilse
rolling oscillation period T unique to said vibration isolation table from
out si de, and costastedsandstepvé3iddans based on the variable Tc taken as
the rolling oscillation period T unique to 15 said vibration isolation
tabl e. 510A stage appaideudnaéder abryereesicailipeg state, when the

button of the input device 11 is released in step S112,
the input signal Bl is fallen as shown in FIG. 6(A).
Then, in step S212, the control device 8 triggers at
such a timing that the pulse B2 rises for the first

15 time after the fall of the input signal Bl is
triggered, and thus outputs a deceleration signal B4 as
shown in FIG. 6(C). After that, in step 8213, the
control device 8 stops the generation of the pulse
signal B2.

20 In this manner, n x T seconds after the output of
the acceleration signal B3, a deceleration signal B4 is
output and the stage 4 starts to decelerate in step
S312. The deceleration signal B3 has the same waveform
as but in an inverse direction to that of the

25 acceleration signal B3, and it is output when the
momentum of the vibration isolation table 3 takes a

maximum peak value B5 which is in an opposite direction



further conprising: detection means for detecting the rolling oscillation
of said vibration isolation table, wherein said control means adjusts the
variable Tc 20 in accordance with the oscillation anplitude detected by
sai d detection neans.
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15 invention will now be described. The schematic
structure of the stage apparatus here is similar to
that of FIG. 1 and therefore this figure will be
referred to in the following explanation.

Here, the input device 11 is designed to input a

20 target movement speed of the stage 4 as input data, and
it is used to move the stage 4 at a constant speed.
More specifically, the input device 11 is used to move
the stage 4 over a long stroke at a constant speed for
the case where an object 5 to be tested on the stage 4

25 is to be observed and measured.

The operation of the stage apparatus having the

above-described structure will now be described with
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First, as a target movement speed for the stage 4
5 is input from the input device 11 in step S121, the
control device 8 calculates the size (amplitude) of the
acceleration signal of the stage 4 in step S$221. This
calculation is conducted in the same manner as in the
first embodiment. More specifically, a speed which can
10 be reached as the stage 4 is accelerated by a
predetermined acceleration waveform is obtained in
advance by calculation or actual measurement, and thus
obtained value is stored as a reference value for
calculation. The size of an acceleration waveform
15 actually required can be calculated out by multiplying
the [rate of the target movement speed with respect to
the reached speed_in a predetermined acceleration
waveform] with the [size of a predetermined
acceleration waveform]. Further, the target movement
20 speed of the stage 4 in this case, is set to be
obtained by accelerating two times by an acceleration
signal having the same waveform, as shown in FIG. 8(A),
and the size of the acceleration signal is set to be
just necessary to accelerate the stage up to a half
25 speed of the target movement speed.
From the above-described state, the control device

8 outputs the first acceleration signal Cl used to
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movement speed in step S222, and then the stage 4 is
accelerated to a half speed of the target movement
speed in step S321 as shown in FIG. 8(B). Then,

5 (0.5 - n) x T seconds after the output of the first
acceleration signal Cl in step S223, the control device
8 outputs a second acceleration signal C2 having the
same waveform as that of the first acceleration signal
Cl in step S224. With the second acceleration signal

10 C2, the stage 4 is further accelerated in step S322,
and reaches the target movement speed. After that, in
step S323, the stage 4 is moved at constant speed.

In this case, when the stage 4 is accelerated with

the first acceleration signal C1, the vibration

15 isolation table 3 starts to roll due to the stress of
the acceleration as shown in FIG. 8(C). Then,
(n - 0.5) x T seconds (that is, in FIG. 8, 0.5T seconds
later for n = 1) after the output of the first
acceleration signal Cl, a second acceleration signal C2

20 is output. The second acceleration signal C2 is output
when the momentum of the vibration isolation table 3
takes a maximum peak value C3 which is in the same
direction as that of the movement of the stage 4 as can
be seen in FIG. 8(E). Thus, the momentum of the

25 vibration isolation table 3 is canceled out by the
stress created due to the second acceleration signal

C2, and therefore the rolling of the vibration
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isolation table 3 can be suppressed effectively as
compared to the conventional case indicated by a broken
line, and in which the present invention is not
employed, as can be seen in FIG. 8(C).

5 According to the third embodiment, the rolling of
the vibration isolation table 3 can be suppressed
efféctively even in the case the stage 4 is moved at a
constant speed as a target movement speed for the stage
4 is input from the input device 11.

10 Next, the fourth embodiment of the present
invention will now be described. It should be noted
here that the first to third embodiments were described
above taking examples where the rolling oscillation
period T of the vibration isolation table 3 is known.

15 However, according to the fourth embodiment, there is
provided a stage apparatus which can adjust the rolling
oscillation period T manually when the rolling
oscillation period T of the vibration isolation table 3
is not known.

20 FIG. 9 is a diagram schematically showing a
structure of the stage apparatus according to the
fourth embodiment of the present invention. In FIG. 9,
the same structural elements as shown in FIG. 1 or 11
are designated by the same reference numerals.

25 In FIG. 9, through an input device 21, a target
movement amount of a stage 4 are input as input data,

and then the input device outputs them to a control
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AT10% & ()-3 device 22. As the input device 21, an arbitrary device

having such a function that a target movement amount
can be input and then it can be output to the control
device 22, will do. Here, for example, a manual device

5 with which a target movement amount can be input, or a
pre-programmed computer, can be used as the input
device.

The control device 22, although it is not
particularly limited, is made of, for example, a

10 computer and serves to control the driver of the servo
motor, which is an acceleration/deceleration device 9.
Further, the control device 22 handles a variable Tc
which corresponds to the rolling oscillation period T
of the vibration isolation stage 3, which can be

15 changed from outside.

An adjustment device 23 is connected to the
control device 22. The adjustment device 23 serves to
manually and arbitrarily change the variable Tc of the
control device 22, which corresponds to the rolling

20 oscillation period T of the vibration isolation table
3, which is not known then. Further, a CCD camera 24
is provided for the microscope 7, and an observation
image of an object to be tested, taken via the
microscope 7 is picked up by the CCD camera 24, and

25 then displayed on a monitor 25.

In the stage apparatus having the above-described

structure, as the stage 4 is driven based on the
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rolling oscillation period T of the vibration isolation
stage 3, the vibration isolation stage 3 is rolled and
oscillated as the stage 4 is driven. Accordingly, the

5 oscillation is propagated to the microscope 7 from the
stage 4 and therefore the observation image displayed
on the monitor 25 is oscillated as well.

The observer, while monitoring the oscillation
state of the observation image displayed on the monitor

10 25, 1is supposed to adjust the variable Tc set in the
control device 22 to set the optimal variable Tc that
can minimize the oscillation. Then, the control device
22 takes thus set viable Tc as the rolling oscillation
period T of the vibration isolation table 3, and

15 controls the stage 4 as in the first to third
embodiments described above.

Here, the observer is supposed to adjust the
variable Tc set in the control device 22 while
monitoring the oscillation state of the observation

20 image; however it is alternatively possible that a
vibration meter, not shown, is provided for the
vibration isolation table 3 and the variable is
adjusted while monitoring the vibration waveform
indicated by the vibration meter.

25 According to the fourth embodiment, even if the
rolling oscillation period T of the vibration isolation

table 3 is not known, it is still possible for the
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monitoring the oscillation of the microscopic
observation image. Therefore, the rolling of the
5 vibration isolation table 3 can be effectively
suppressed.

Next, the fifth ehbodiment of the present
invention will now be described. It should be noted
here that the first to third embodiments were described

10 above taking examples where the rolling oscillation
period T of the vibration isolation table 3 is known,
and the fourth embodiment was described by taking an
example the rolling oscillation period T can be
manually input still when the rolling oscillation

15 period T is not known. However, according to the fifth
embodiment, there is provided a stage apparatus which
can adjust the rolling oscillation period T
automatically when the rolling oscillation period T of
the vibration isolation table 3 is not known.

20 FIG. 10 is a diagram schematically showing a
structure of the stage apparatus according to the fifth
embodiment of the present invention. In FIG. 10, the
same structural elements as shown in FIG. 9 are
designated by the same reference numerals.

25 In FIG. 10, through an input device 21, a target
movement amount of a stage 4 is input as input data,

and then the device outputs it to a control device 22.
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h& ()-y 10%)h&-éﬁa then it can be output to the control device 22,
will do. Here, for example, a manual device with which
5 a target movement amount can be input, or a pre-
programmed computer, can be used as the input device.

A vibration meter 31 is mounted on the vibration
isolation table 3 which supports the stage 4. The
vibration meter 31 serves to detect the rolling

10 oscillation of the vibration isolation table 3. 1In
other words, the vibration meter 31 detects the rolling
oscillation of the vibration iscolation table 3, and
outputs an oscillation signal to the control device 22.

The control device 22, although it is not

15 particularly limited, includes, for example, a computer
and serves to control the driver of the servo motor,
which is an acceleration/deceleration device 9.
Further, the control device 22 handles a variable Tc
which corresponds to the rolling oscillation period T

20 of the vibration isolation stage 3, which can be
changed from outside. The variable Tc can be adjusted
here with a signal equivalent to an oscillation
amplitude detected by the vibration meter 31.

In the stage apparatus having the above-described

25 structure, as the stage 4 is driven based on the
variable Tc set in the control device 22, taken as the

rolling oscillation period T of the vibration isolation
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meter 31. Then, the signal indicating the oscillation

5 amplitude detected by the vibration detector 31 is
taken in the control device 22 from the vibration meter
31, the control device 22 revise the variable Tc.
Then, while varying the variable Tc, the control device
22 takes in further oscillation amplitude signals to

10 find out such a variable Tc that the oscillation
amplitude becomes minimum. Eventually, the control
device 22 takes thus found viable Tc as the rolling
oscillation period T of the vibration isolation table
3, and controls the stage 4 as in the first to third

15 embodiments described above.

According to the fifth embodiment, even if the
rolling oscillation period T of the vibration isolation
table 3 is not known, it is still possible to adjust
the variable Tc set in the control device 22 to the

20 optimal variable Tc in accordance with the oscillation
amplitude output from the vibration meter 31.
Therefore, the rolling of the vibration isolation table
3 can be effectively suppressed.

It should be noted here that the present invention

25 is not limited to the above-described embodiments; but
it can be realized in various modifications as long as

the essence of the invention falls in its scope.
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invention, there is provided a stage apparatus which
can effectively suppress rolling of the vibration

5 isolation table, which is caused by a stress created as

the stage is accelerated or decelerated.
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CLAIMS
1. A stage apparatus including a stage mounted on
a vibration isolation table, comprising:
drive means for accelerating or decelerating said
5 stage;
input means for accepting a target movement amount
for said stage or a start signal of acceleration/
deceleration as input data; and
control means for outputting an acceleration
10 signal to said drive means based on the input data to
said input means and outputting, n x T seconds after
said acceleration signal is output (where n represents
a natural number and T represents a rolling oscillation
period unique to the vibration isolation table [in
15 seconds]), a deceleration signal having a same waveform
as that of said acceleration signal and an opposite
direction thereto.
2. A stage apparatus according to claim 1,
wherein said input means is a joystick or a button
20 switch.
3. A stage apparatus including a stage mounted on
a vibration isolation table, comprising:
drive means for accelerating or decelerating said
stage;
25 input means for accepting a target movement speed
for said stage as input data; and

control means for outputting a first acceleration
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after the first acceleration signal is output (where n
represents a natural number and T represents a rolling
5 oscillation period unique to the vibration isolation
table [in seconds]), a second acceleration signal
having a same waveform as that of the first
acceleration signal and a same direction thereto.

4. A stage apparatus according to any of claims 1

10 to 3, wherein said control means varies a variable Tc
equivalent to the rolling oscillation period T unique
to said vibration isolation table from outside, and
controls said drive means based on the variable Tc
taken as the rolling oscillation period T unique to

15 said vibration isolation table.

5. A stage apparatus according to claim 4,
further comprising: detection means for detecting the
rolling oscillation of said vibration isolation table,

wherein said control means adjusts the variable Tc

20 in accordance with the oscillation amplitude detected

by said detection means.



