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A Study on the Improvement of Positioning accuracy of ultra-precision stage

I. H. Hwang, C. K. Song, C. H. Fark, C. H. Lee(IMM),

ABSTRACT

An acrostalic slage has frictionless behavior, s0 1t has a gdvanlage of investigation into positioning characterislics.
A one-dimensional aerostatic ceramic stage with ballsciew diriven and laser scale feedback systern is manufactured,
aiming atl invesugating positiening characteristic of ulira-precision slage We confirm, this ceramic aerostatic stage has
a 10nm micro slep resolution, and can be reduced mean of position error by compensation of numeric conirol
command

By means of analyzing relalionship of positton crrer and change of temperature, we build 2 on-line compensation
algorithm of position error from the measured temperature data So we can improve repeatabilily of ultra-precision
stage up 1o 34%(0.093um) of the normal condition
Key Words  positioning characteristic (52 24 411 micro step response(V] &2~% 59, position error (5] 4]
b AL, repeatability (WFEE

_.
g

2 2. oo-line compensation(d ~

1. ME L 7FE 7], Stepperg el wal A A AS AREEH
ol @14 prober. AN, nARl ATl Sl €y

KA D7 eE 3 R A LEHAT £ of 2AYE ol gk Aels AHFANFIF
Al e g oA fe daiAl g, =elk, wal guel2AY Bo AYEr 2L HolA 24
A m A el ol =7k FEE ok %%‘;‘;\ Do) A E7] AdP e, A3 oA )R
ofgeld MEuAge] FRET avds =FE TAARC Fesiet
Ztlolals FATA7E 22 a4l gi/’l 1980 oA dEAde] 58 24E fHAE F
TEbRE @l AT s glon HAE S Ho g Fiol=x FrEEE TEVITE Bl
o] 7tz AAske] vl FE EopdlA m=Adado E A3EE HARE AR deA A Y(Lase
g agA 2 ddele! Scaley& ARdabe 2dlolA)e) 24 49 % &

FHmm opgel 2ERa7 2 pLE avo]F ArAes 035 507 Y& wAAURS] JF
g Fe 249 A2A & Aacios g a9l FA45 clg rAshs Uy 97 E Fdstdoh
N e e R L L b
Bopgaty, de ) Tees e S8 - S7[EY 2HOIA Y FE H dEHEA
R g BE nelsel B guez?
ap2t P EOEe d4sta 9 FA Y 2eolHe] FaxE R 13 god 7

WEA G E B AN 8TEE s & T aholE A=z Fad FoAY HEE A
ol xe 2o REE AlgskE vZe] 23 S} st gl HE JJI‘ZHWLE FetEEE FEIL
1 9l FEgolu}, s Lofel|Al 71E 0w o, ddn HelEe gRuy Aerds AR
HEa B1]ale go] Amate 2o 3oglep AR ?H%B 53L& Table 17 2t

NAAE FARE 52 ALEE 2aTsbE 24 2eol# o] 2sumoldlY WA FEE AYHAET

-465-



3 W A(ADE 34018 AP el an, dX 2EZ
Zo| e A2 ol A7 AHP 552008 A4S
stEth Aad 2ElelAlE 20t 05C, FUlFEE 50
t 1%E Aol g2 g YL s
1=

MhE g e L] 2k g A7 E Yk
of Aggd o 2elelxy] LE¥EE 1Y 9
& AREEte) sty en), ofu »~eo]=] 2 e
E AP eds A9AE A28 Suaight edge(d B

= 006d4um, €A A4 02umim- TYE FERYEe

Fip.1 Photopraph of aerestatic ceramic stage

Table 1 Element of aerostatic stage
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Fig. 2 Micro step response of stage
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Fig. 3 Positioning accuracy of actosiatic stage
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