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Abstract: A precise axial adjustment mechanism based on 6-PSS type parallel mechanism was designed
to realize the stroke adjustment in micrometer sizes and the accuracy adjustment in nanometer sizes for
optical elements in a photolithographic objective lens. The amount of the prismatic pairs in the 6-PSS
type parallel mechanism was improved into 3 from 6 to decrease the usage number of the actuators and
increase the reliability of the axial adjustment mechanism. A fillet thin flexure hinge was designed as
the spherical hinge in the 6-PSS parallel mechanism to realize monolithic configuration of the axial ad-
justment mechanism, by which the alignment process of the optical-mechanical components was sim-
plified and the mechanical accuracy of the mechanism was improved. Based on space vector method,
the position relationship between input components and output components of the adjustment mecha-
nism was analyzed and the expression of transmission ratio was derived to provide a basis for determi-

ning the primary structural dimension of the axial adjustment mechanism. Verification test results of

W Fm B H3:2013-03-26 ;11T H #7:2013-04-18.
BEEWB :BRERE LI 02 L35 Bw H (No. 20092X02005)



5510 L

YU+ A5 - 6-PSS BUSE7 IU PR 8 i 7 94 45 BILAA 2649

the axial adjustment mechanism show that the numerical result of the transmission ratio is in good a-

greement with the experimental one; the adjustment stroke of the axial adjustment mechanism is 74. 4

pm and the adjustment accuracy is within 40 nm, which satisfies the operation requirement of the pho-

tolithographic objective lens.

Key words: lithographic objective;optical element;adjustment mechanism; parallel mechanism; mono-

lithic configuration; 6-PSS
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Fig. 1 Diagram of the 6-PSS type parallel mechanism

with shared prismatic pairs

UG ) 6-PSS BUGFIBRHLAG Y A i BE Al LR
i Griibler-Kutzbach 28583120,



2650 b=

%21 %

M=6Xhn—g—1+ > fi (D
i=1

Horb M 7R Bl BEXC n WL B ¢ R n
MR Z B2 S EECH S f 8§ s SR
XS E R, X T L R 6-PSS RIHLKY . n=
11, g=15, % FTEREHE] £, =3, X TH3h&E /=1,
AKX DA M=9, WAEEA AT 2 D
ERECEI 2 (8] 04 WP AT P A — A R ik i 3
F B 7E RIS R P2 6 DR A oL 153
PLA I 2 SCA i B2 BIPLA B 3 A Al
2.2 AT

BT IR ShEl Y 6-PSS BB i i
A8 2 T A il ) DRSS ALAG AR 2 s o HILAR SR
25 — AL L A BT o Y Bl 1 2 A S 1)
/N o 3O SR AE B 1T 199 J O ) R B 12078 SY A
EE B R ) 5 B HE (37 5 Z (8], & X 35k
T 2 A SCHE A 604 ) X FR AT E L LAY SR 25 A Y
R RE P o B0 S TP A RS Bl R P A7 S S 1
Fr 85k BRETE R T B W SR MEERBESE M . 25 R
PS5 A B 45 K 1] PR JC T T T G A BT L IR 4 L ]
DA BEAOK G A7 Rt 10 RS 081 1Y o [ e 8 A R 2
T 2 B e RO BE R0 % 55 A5 5 06 28 DU A A Y
IR K

2 e Tl 1 IR A PG S5 A R B IE

Fig. 2 Configuration of the axial adjustment mecha-

nism for optical element
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Fig. 4 Schematic of the 6-PSS type parallel mecha-

nism with shared prismatic pairs
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