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Research on Light Reflection Effect of the Optical Micro Pattern Using
Ultra-Precision Technology

Yoo Chun-kun*, Yoon Chul-yong’, Hyun Dong-hun"

‘ Abstract }

Because the Ultra-Precision Technology increase its competitiveness in the field of the design, precision of processing
technology, confidence and fixation degree are major considerations. According to Pattern shapes using these processing
technologies, Light Reflection has influence on the sense of sight about human being. Based on background of these
studies, we draw a plan about a round workpiece using a 3D design program and analyze the effect on Light Reflection
changing a pattern angle and a source of light through SPEOS program in this research. We make Pattern form as
V-Shape, and compare the area distributed by Light Reflection by classifying angle into 4 and analyze changes
according to a source of light. In order to measure and evaluate the data from simulation analysis we has manufactured
Diamond Tool and has processed Pattern precision using a Ultra-Precision Machine. Based on the result of this study,

we forecast that the field of design will achieve rapid growth due to Ultra-Precision Technology in the world market.

Key Words : ultra-precision(Z 7271, optical micro pattern( 2| H|338Ff€), light energy( oL A)), light reflection(3g HEAD
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(a) 2D sketch (b) material size

Fig. 1 Modeling
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Fig. 2 3D Rendering simulation

Table 1 Fiction Condition

Angle Pitch Pattern size aterial
72° 1004m 0100 Brass
90° 1004m 0100 Brass
110° 100zm 0100 Brass
120° 100zm 0100 Brass
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Fig. 4 Source of Light
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Table 2 Simulation Condition

Angle | Ray simulation(EA) | Source distance(mm)
72° 100 1,000
90° 100 1,000
110° 100 1,000
120° 100 1,000

(a) 72°

(b) 90°

(c) 110°

(d) 120°

Fig. 5 Point beam of the patterm angle
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Table 3 Simulation Condition

Angle | Ray simulation(EA) | Source distance(mm)
72° 100 1,000
90° 100 1,000
110° 100 1,000
120° 100 1,000
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(a) 72°

(c) 110° (d) 120°

Fig. 6 Surface beam of the pattern angle
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Fig. 7 Point beam of pattem distribution map
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(d) 120° graph
Fig. 9 Point beam of pattern distribution graph

3.2.4 HZY AISH[O|M Z HIA\} BECH

Fig. 102 W49 ezt o) gt o= Ashs uf
o oy E2=g Iz vEhd Aol

HEda wgde 2olg Tz AuE, gl
Z AEFold stle W HeluAle S el A=
JAdo] A% UrEHHE AL, “4%?18 P%iﬂ EMEE
FHOR Ylo] FoifE | e Heh= $4 oAvA7E 1%

il

625

W2

10000
8000
6000
40
200

5000 4000 0w 00 Aom 0 1000 0 aom a0 s0m

5 ampling Max: O Nomeized @ Mep

(a) 72° graph

Section

£

W2
1

10000
000
6000
4000
2000

5000 400 00 200 1000 0 100 000 30 4000 5000

5 amping Max O Nomaized © Mop

(b) 90° graph
]

W2
1

10000
000
6000
4000
2000

5000 4000 G000 2000 1000 0 100 200 G000 400 S0

5 amplng Max: O Normaized © Map

(c) 110° graph
T ————]

wim2
1

10000
000
6000
4000
2000

5000 4000 3000 2000 00 0 000 2000 W0 4w oS00

5 ampling Max O Nomeized © Map

(d) 120° graph
Fig. 10 Surface beam of pattern distribution graph
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Fig. 12 Processed goods
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Fig. 14 Measurement data of processed goods
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