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Abstract: As the consumer market in the VR(virtual reality) and the head-up display industry grows, the demand for 
5-axis machines and grooving machines using on a ultra-precision machining increasing. In this paper, ultra-precision 
diamond tools satisfying the cutting edge width of 500 were developed through the process research of a focused ion 
beam. The material used in the experiment was a single-crystal diamond tool (SCD), and the equipment for machining 
the SCD used a focused ion beam. In order to reduce the influence of the Gaussian beam emitted from the focused ion 
beam, the lift-off process technology used in the semiconductor process was used. 2.9 of Pt was coated on the surface 
of the diamond tool. The sub-micron tool with a cutting edge of 492.19 was manufactured through focused ion beam 
machining technology. Toshiba ULG-100C(H3) equipment was used to process fine-pattern using the manufactured 
ultra-precision diamond tool. The ultra-precision machining experiment was conducted according to the machining 
direction, and fine burrs were generated in the pattern in the forward direction. However, no burr occurred during reverse 
machining. The width of the processed pattern was 480 and the price of the pitch was confirmed to be 1 As a 
result of machining.
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No Type Voltage (kV) Current (nA)

1 Rectangle

30

13

2 Cleaning 1

3 Cleaning 0.1

4 Cleaning 0.1

5 Cleaning 0.1
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Parameters
Value

forward machining reverse machining

Feed Rate (mm/min) 0.005 0.005

Cutting depth 300 700

RPM 1000 1000

Pitch number 200 100

Pitch size 1 1
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