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A Study on the Micro Hole Drilling of Silicon

Chan Huh*, Chang-Gyu Lee*, Seung-Su Chae*, Se-Jin Park*, Jong-Chan Lee’

ABSTRACT

This paper reports experimental results on microdrilling process for silicon parts used in semiconductor

equipments. An experimental system was developed consisting of a high speed precision machine, microscope

system, and project profile instrument. The experimental results indicate that the amount of chipping at the
entrance and exit of micro hole decreases as the spindle speed increases up to 18,000 rpm. At higher spindle
speed, however, the amount of chipping increases rapidly. The amount of chipping and infeed rate show

proportional relationship up to 20 m/min of infeed rate. Beyond that infeed rate, however, sudden increase in the

amount of chipping has occured.
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Fig. 3 Workpiece after hole drilling

Fig. 4 The front and side view of diamond drll
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Fig. 5 Cross sectional view of the drilled hole
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Table 1 Dimension of micro hole drill

Material PCD Diamond
Drill Diameter(@) 0.5
Overall Length(mm) 38
Flute Length(mm) 7
Shank(@) 3.175
Point Angle 120°
Table 2 Experimental equipments
Items Type
High Speed Precision Toshiba
Machine F-MACH 442

Hyrox CX-7575cs
Toshiba Color CCD
Image Partner &
Flashbus MV H =
Mitutoyo SJ-400
Mitutoyo PH3500

Microscope System

Surface Tracer

Profile Projector

Tool PCD Dirill ©0.5%6
. Single Crystal Silicon
Workpiece R0X805
Table 3 Drilling conditions
Cutting speed Feed rate Step feed
(rpm) (m/min) (mm)
6,000 fin Tout
10,000
14,000 0.2
22,000
5
10
14,000 15 1,500 0.2
20
25
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