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Fig.1 Comparison of 2 MeV proton-beam writing (PBW)
with focused ion beam (FIB, 50 keV Ga ions) and 50 keV
e-beam writing (EBW). The PBW and EBW images were

simulated using SRIM and Cacino codes, respectively.
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Fig.2 Schematic diagram of the scanning card system.
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Fig3 Microscopic image produced by 3MeV protons on PMMA.
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Fig4 SEM image (a) of a Chinese characters “*” written on PMMA, and high resolution image (b) of the dashed region in ().
Thickness of the PMMA layer is about 11 um measured by SEM (at 15° of visual angle), as shown in (c).
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Proton beam writing of microstructures on Shanghai SPM system

LIU Hangfeng'? BAO Liangman' LI Xiaolin!
1 (Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)
2 (Xinyang Normal University, Xinyang 464000, China)

Abstract Proton beam writing (PBW) is a direct writing technique allowing the creation of three-dimensional
structures with a high aspect ratio in the micrometer and nanometer range in photoresist materials without the use of a
templates. On the scanning proton microprobe (SPM) at Shanghai Institute of Applied Physics, this technique was
established recently. In this paper, progresses in this area of research are presented. PBW was successfully performed
with the positive resist polymethyl methacrylate (PMMA). With the new scanning system being commissioned, a new
scan program was developed and tested which is dedicated to the creation of arbitrarily shaped structures.

Key words Microstructures, Proton beam writing, Maskless, Photoresist
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