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Present Status and Future of Synchrotron Radiation Lithography
Nobufumi Atoda

ELectrotechical Laboratory

Fundamental aspects and present status of syncrotron radiation (SR) litho-
graphy are described. Investigation of dendence of the the lithographic
performance on SR spectra sh ows that a wavelength range between 5-10A1is
most effective for resist exposure and best suited to achieve high resolution
down to 0.1 um as well. Level-to—levell overlay required for. 0. 25um feature
size device fabrication is discussed. A mask—to—waf er alignment method
newly develoned by the au—thor’s laboratory can afford +0. 01 ¢ m ac curacy
which meets the overlay reqirements. Mask and resist technologies compati-
ble with 0. 25 £ m SR lithography are briefly reviewed. Energy and current of
compact storage ring required for attaining a reasonable through put are

evaluated. Methods of the exposure field are also described.
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Typical overlay budget for 0.25 pm SR lithography

PATTERN WIDTH W (gm) 0.25
EXPOSURE FIELD SIZE rxr (em) 2.5%X2.5
TOTAL OVERLAY ERROR e,=1,/4-W (pm) 0. 0625
MASK-WAFER ALIGNMENT ERROR e =1,/10-W (pm) 0.025
MASK PATTERN DISPLACEMENT e,=1,/5 W (pm) 0.05
RUN-OUT ERROR ‘ es=Ag - r/2L (ygm) 0. 005
(Ag=4 ym, L=10m)
THERMAL EXPANSION OF MASK e, =B «AT-r (pm) 0.012
(SiC: =4.7%x10"°%, AT=0.1°C)
WAFER IN-PLANE DISTORTION e;=D-r (pgm)  0.025

(D=1 x10"%)
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Fig.12 Exposure field expanded in the vertical
direction by wobbling the electron beam
of the ring. The narrow bright area in
the right side of the photograph is expo-
sed with a stationary synchrotron radia-

tion.
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