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Control performance evaluation of ultra precision servo apparatus(II)

Jae-yeol Kim*, Young-seok Kim*, Lee—ku Kwac**, Sang Dong Ma**, Jae—ho Han**=*

ABSTRACT

Recently, High accuracy and precision are required in various industrial field especially,

semiconductor manufacturing apparatus, Ultra precision positioning apparatus, Information field and
30 on. Positioning technology is a very important one among them.
As such technology has been rapidly developed, this field needs the positioning accuracy as high as
submicron. It is expected that the accuracy of 10nm and 1mm is required in precision work and ultra
arecision work field, respectively by the beginning of 2000s. High speed and low vibration are also
needed.

This work deals with the design method and control system of Ultra precision positioning
apparatus. We will examine the control performance and stability before manufacturing the real
apparatus by using MATLAB SIMULINK based on pre-designed controller and system modeling.
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Fig.1 Model of Precision Positioning Apparatus
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Fig.2 Simulink of Precision Positioning System
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Fig. 37 PID control of Precision Positioning System
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Table 1 Control parameters of PID controller

@ | 2000s B | 97500 y
T | 00002s | K, | 1.12V/m

BE Fug ddor AN2RE BAF F FHSF 9
HANHE ARSI AAA2EE AASE AAAAH ol ¥
o ofztel A7 QrjElE AoiAlagel FFo] AT
2R o Alzkggol AAse A vl 433
A48 AojA2"e AR £ Aok, a2 Aol 4A
e FFHos HFEZI(Closed loop) AE TS 93t 33

4057}

I

-618-



Fig. 4 Bode diagrams of the open loop

\=] (o]
A

. Ala®le] BRI Fsp Fig. 4c1A49t 2o
Gn=06.589dB, Pm=89.998 degol ustt}. o]So 47} 6dBol
gl B Ao #-7) 60degolAoltt. ulehx A HE
o &4 st A7 A Zasict.

ol71q nEA S AR AFE o|5H9FK7t 6ldBlo)deln
2] 43 8-7} 30~60[degree] o]t}.

oloflA] A A% PIDA7IE = {38 Fig.57 Fig.6%
o] Fuld el BodeXEet AltE e 2° FH& ¥4

@ A F& §HE BAFUS.

Fig. 5 Bode diagrams of the close loop
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Table. 2 Step response of close loop

N AL Z 9]
e o 0
A BFE 0.1(10%) [%]
s Azt 0.047 [s]
AZA 0.062 [s]
E a0 ,"/
_g s /
g /
0.004 //
ooeal //
//
. / o
° 002 c.04 mnm;l) e 0812 2014 0.015 9013

Fig. 6 Step response of Precision Positioning System
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