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Abstract Motion system is the core subsystem of integrated circuit (IC) manufacturing equipment for a-
chieving high-speed, high-precision, and strong stability. With increasing performance and production
efficiency requirements of IC manufacturing, the motion system of IC manufacturing equipment should
have extremely high precision, high response speed, as well as strong excellent robustness and stability.
However, its dynamic modeling and control was seriously challenged by the multi-degree-of-freedom and
rigid-flexible coupling characteristics, nonlinear and time-varying dynamic characteristics, measurement
noise, and parameter uncertainty. The linear parameter-varying (LPV) theory provides a new solution

approach to the above problems, this paper briefly surveys the motion system of IC manufacturing e-
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quipment and its modeling and control problems. Secondly, it reviews the LPV modeling and control
methods of the motion system of IC manufacturing equipment from the three aspects of modeling, iden-
tification, and control. Finally, it summarizes and prospects the research on dynamic modeling and con-

trol of IC manufacturing equipment motion system.

Key words

eter-varying, dynamic modeling,

51

il 1

B2 B FEL 6 7 M A B T SCHA B R B S 5|
SUBT— 8BRS A A AR Y S T L R
B R L5 A 5200 1) S bR B2 A PR B o 3 e A RN
B B B P i R R S RO HE B TR B LR LA
TARE.5G B AF . A 32 3 45 w5 U0 =k
Je. TR R B 12 Bl R 0 0 A IR I 3 e A A% O T
R0, LR AR B P E T4 A B AR 0 A 7 AR
FIURE B2, O B AN W N 2 4 R A B L %5 10 ¢ &=
PN E RNV E By 24 B [ 3 R R
W /K 2 B R G B 0 2 R 4 o A O
KHEFARN TR HR AT EHRE LR
e Ay o (1 5 s T S (HL P T B R 1) T R A
TR L i I R I R B S AT B R 48 Al Lk
Shy— I B ] R A A e 1) R T T R )L

SEBR TOL T o A B F B T R A B B R E K
T 0T 22 R R o7 R R LR R M A O
P BEFE b LTI AL AR I 3h L BE 8 7 L LA R] B LR
T AR AR B AR G AR 2 1R A AR L M
TR A S St S 1) ) P IRk K A% B A S 4
il 7 ZE A A X B — O TLAS [P R,  L R] e ik e
R A ), K f i e L 3 ) R Y R — B S
HEARMBER. LPV R4 LA KA LM M2 R 5
i3 Ry T — 20 1 AR SR 2R A AR A L 3
ol AR A AP I T 36 ke A 1 Bl ) A R S o
JEELHE R S, LPV HE 5 3 ORHE 42 68 45 1
TS 2R Gk AE 1Y [ B, 36 6 R B8 sh A AR 4k
AT i T o 2 5 A PR B R e R
Uk, 36F LPV BIE 54 R 1 8h 01 2 a4 5 s i
TR R g R

A SCIRT IR T 4 1 I8 T 36 26 #5028 3 R 48 ]
Hogh Jy 2 A s ) ) R A I S R L L 4 T R B
FIRE IR T I A o 4R Ji F I T 3 e 2 I8 B R 4L LPV

integrated circuit manufacturing equipment,

high-precision motion system, linear param-

motion control

Bl AR BN S R R B S IR R B g T
KR K TT Ih].

HAKHy A LPV 2 )2 A7 i, AR & e i
J¥ 8 S (] Y A () 4 A 5 3L 28 A A% A (Grid
Representation) . £ il {& %! (Polytope Representa-
tion) 4 8 = 0 ( Affine Parameter Representa-
tion) 2k M 43 20 4% 4 Y (Linear Fractional Trans-
formation. LET) PUFh #4 B ) LPV # R, 7E LPV
RGHHR G S Bb T J7 0 e HER T R AN TR 2R
R AR A R BRI AR LB R =R LPV R4
PR S S8 07 2 LWF SRR, 7 LPV £ 5 4%
] SR 7 T 2558 B T AR B 22 LA RS A LET fY
=Rl LPV 5 75 2k b H AR A il A ) 365 % 450z 5l
RGN

L5 b AR AR ST IR T A R 3 2 A 0z B
ARG, MR 5 ] A AE A Pk R 5 TR, A
M5 LPV #4251 357 7 58, 4 T i B RS 25
T LPV gl Jy 2 @ s Bl 5 il 5 N T A Y
AR, RS 38 3k 43 BT L T PN A0 A Ik 5 B 1Y F 5T
B AR WL BT T LPV @B 5 il i K ok
RRETT ), B AN IS SR i ) i e A s B R G
B ) 2 R | T R A T A U Y AR S

1 ERERGSEEEEHRSE

A I 12 Bl 2R G0 2R R O o T 2 A L T
G0, Fk BB EL 45 2 A BEALRS L AOR A AT
PR R ARG bR, A 1 iR, 8 Jj @i b is
B4 B RN B E B R G OGS A AR L
Tt FRLEBIE TR . 7 SR A H 0% A 3 SR A A%
DS

L1 EMBEERHERFEIREFGN

A P S ) 3 2 ol SR T I L K Bl SR K
BEDLAY R ER AT CH AR ALY T i AL



512 BV AN B R R A B S R GE LPV B ) R S P LR ik 7

IC
Manufacturing
Equipment

High Precision
Motion System

Piezoelectric driven flexible
hinge mechanism

Ball screw

Linear motor

BT SRR AR B O 2 A ML RS B s S R

Fig. 1 Typical IC manufacturing equipment and its high-precision motion system
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