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Abstract: The beamsplitter has a critical role in the interference lithography which splits one laser beam into

two therefore these two waves can interfere to produce the fringes. The instability of the interference lithogra—

phy which is determined by the selection of the beamsplitter not only decreases the contrast of the patterns

but also causes the phase distortion high scatter light and low quality of the groove. To improve the stability of

the interference lithography system based on the period equation of the fringes and the correction between de—

viation of the incidence and the interference beam angular variations(26) we discuss the phase distortion due
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to the alignment error of cube and the grating beamsplitter and analyze the stability of the two different inter—

ference lithography system. Results indicate that in the grating manufacture using the grating as the beam—

splitter instead of the cube beamsplitter can increase the stability of lithography system by 5 to 6 orders of mag—

nitude which has a significant effect on grating fabrication with long-time exposure.
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Fig. 1 Setup of interference lithography( IL)
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Fig.2  Angular variation comparison for different beam—

splitters
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Fig.3  Correlation between the interference angular var—

iation and the angle alignment error
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Fig.4  Angular variations for using the different beam—

splitters
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Tab.1 Phase distortion comparison between the cube and the grating beamsplitters
for the same angle alignment error(1 800 gr/mm)
) ) Grating beamsplitter( n)
Grating area/mm Cube beamsplitter( n)
30° 45° 60°
50 x50 1.124 3e-6 4.5e¢6 9e-6
100 x 100 2.25 6e-6 9e-6 1.8e-5
200 x 200 4.5 1.2¢5 1.8e5 3.6e5
400 x 400 9 2.4e5 3.6e5 7.2e4
500 x 1 000 22.5 6e-5 9e-6 1.8e4
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Fig.7 Curve of the diffraction angle due to the pattern
period A A
1 I 2010 30( 1) :65-
69.
KONG P BAYANHESHIG LI W H et al.. Modeling and in-situ monitoring of the asymmetric exposure and development
of holographic grating J . Acta Optica Sinica 2010 30( 1) : 65-69. ( in Chinese)
2 J. 2008 32( 6) : 648-650.

QIANGL LICHM WU JH et al.. Study of characteristic of fringe locking system used to holographic exposure J .

Laser Technology 2008 32( 6) : 648-650. ( in Chinese)

3 SCHATTENBURG M L CHEN C G. Progress towards a general grating patterning technology using phasedocked scanning



247

10

11

12
13

beams J . SPIE 2002 4485:378-384.
I 1990 10(2) : 189492.
ZHU SH J. A new device for manufacturing holographic grating J . Acta Optica Sinica 1990 10(2) : 189492. ( in Chi-
nese)
/ J. 2011 19

(1):56-63.
BAYANHESHIG SHAO X X CUIL'J CH et al.. The off-axis parabolic/lioyd’s mirror interferometric system for manufac—
turing plane holographic gratings J . Opi. Precision Eng. 2011 19( 1) :56-63. (/in Chinese)

HERSHEY R R LEITH E N. Grating interferometers for producing large holographic gratings J . Applied Optics 1990 29
(7):937-943.
RUSHFORD M C BRITTEN J A. Split-aperture laser pulse compressor design tolerant to alignment and line-density differ—
ences J . Optics Letters 2008 33( 16) : 1902-4904.
KONKOLA P CHEN C G Heilmann R et al.. Beam steering system and spatial filtering applied to interference lithogra—
phy J . J. Vac. Sci. Technol. B 2000 18(6) :3282 — 3286.

J. 2008 1(1):
57-61.
XUFQ JINL LI WH et al.. Influence of defocus of exposure system on diffraction wavefront of plane holographic grat—
ing J . Chinese J. Optics and Applied Optics 2008 1( 1) :57-61. ( in Chinese)
J. 2009 29(7) :19434946.

LICHM WU JH CHEN X R et al. . Research on the muti-exposure method to fabricate pulse compression masaicgrat—

ing J . Acta Optica Sinica 2009 29(7) : 19434946. ( in Chinese)

CHEN C G. Beam Alignment and image metrology for scanning beam interference lithography fabricating Gratings with

namometer phase accuracy D . Boston: Massachusetts Institute of Technology 2003.

ZHANG W WU J H. New method for the fabrication of pulse compression grating J . SPIE 2006 6149:614921.

X J. 2013 21(7) : 17804785.
LIUZH K LIUY QIU K Q et al.. Design and fabrication of soft X+ay double frequency grating J . Opt. Precision
Eng. 2013 21(7):17804785. ( in Chinese) .

(1987—) (1980—)
2006 2002
2008
o E-mail: jiangy—
anxiup@ 163. com .

o E-mail: leewenho@ 163. com

( 1984—) (1962—)
2007 1984
2012 2001
2004
o E-mail: hanjian523 @ 163. N
com . E-

mail: bayin888 @ sina. com



