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A Study on the Fracture behavior in Silicon Wafer
using the Ultra-Precision Micro Positioning System

Ki-Tae. Park*, Byung-Ryong Lee**, Kyu-Yeol Park**, Dong-Pyu Hong***

‘1 Abstract I[

The background of this study lies in the investigation of the formation mechanism of ductile mode(nanometer-size) chips
of brittle materials such as fine ceramics, glass and silicon. As the first step to achieve this purpose, this paper intends to
observe the micro-deformation behavior of these materials in subum depth indentation tests using a diamond indentor. In
this study, it was developed Ultra-Micro Indentation Device using the PZT actuator. Experimentally, by using the Ultra-
Micro Indentation device, the micro fracture behavior of the silicon wafer was investigated. It was possible that ductile-

brittle transition point in ultimate surface of brittle material can be detected by adding an acoustic emission sensor system
to the Ultra-Micro Indentation apparatus.

Key Words : Ultra-Precision Micro Positioning System(z£7| A %] 2% A £8]), Micro Indentation Device(q] 4] 93] % %)),
Acoustic Emission Method(2-3F¥-A14), Fracture behavior(3}-2) A %)
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Fig. 1 Schematic Diagram of Experimental Apparatus
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Table 1 Specification of Experimental Apparatus

Specification
Max Expansion, 20[pm}
+10%
PZT Actuator Stiffness, £ 10 % 150 [N/um]
(P-245 ',20) Electrical
(Physik Capacitance 100 [nf}
Instrument] Resonance Frequency 15 [kHz]
Total Length 45 [mm]
Amplifier Output Voltage 1000 [V]
(E-471.00) Output Bandwidth 3 [kHz]
Stroke Range +0.254[mm]
’ Resolution Infinite
LVDT(S5) 3V RMS
[Sensotec) Input Supply @5z
Spring Force 2.086[N]
Output +5[V]
Gain Range 1-300
SA-AC Card
Accuracy L 0.1[%)
(Full Stroke)
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Fig. 2 Experimental Result of Neural Network Control
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