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Fabrication of high-aspect-ratio and high-density
X-ray transmission grating

LIU Long-hua, LIU Gang., XIONG Ying, HUANG Xin-long.,
CHEN Jie, LI Wen-jie, TIAN Jin-ping, TIAN Yang-chao

(National Synchrotron Radiation Laboratory , University of Science and
Technology of China, Hefei 230029, China)

Abstract: A transmission grating with an area of 1 mm X 1 mm, a pitch of 300 nm, and a gold thick-
ness of 1 ym for X-ray imaging and microscopy is successfully fabricated by combining electron beam
lithography, X-ray lithography, and electroplating. Firstly, a high-density mask in pitch of 300 nm
and gold thicknes of 250 nm for transmission grating is originally patterned on the Si; N, membranes
by electron beam lithography and electroplating. Then, the X-ray lithography and electroplating are
used to replicate the transmission grating with the profile thickness of 1 ym, aspect ratio of 7, and the
duty cycle about 1 ¢ 1. Experimental results show that the fabrication method combining electron beam
lithography, X-ray lithography and electroplating has advantages over other fabrication methods in big
pitch,nanometer scale and straight side well for transmission grating.
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Fig. 3 SEM micrograph of electroplated grating

mask for X-ray lithography
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Fig. 4 Fabrication processes of high-aspect-ratio X-

ray transmission grating by X-ray lithogra-

phy
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Fig. 5 SEM picture of X-ray transmission grating
fabricated by X-ray lithography and micro-e-
lectroplating technique. The pitch and the

duty cycle are 300 nm and 1 : 1, respectively.
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Fig. 6 Thickness measurement micrograph by

SEM. The micrograph is captured by 45°

titled,so the thickness of X-ray transmis-

sion grating is 730 nm/sin45°=1 030 nm,

and the high-aspect-ratio is 7
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