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Measurement of Temperature Dependences of Absorption Coefficient of Single Crystal Silicon
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By focusing and scanning a permeable nanosecond pulse laser in the inside of a silicon wafer, a modified layer is
formed at an arbitrary depth. A silicon wafer with the internal modified-layer can be separated into individual chips by
applying outside siress without giving any damage 1o the wafer surface compared with the conventional blade dicing

method.

This cutting technology of silicon wafer is called "stealth dicing" and attracts attention in the semiconductor

industry as a novel dicing method. The formation mechanism of modified layer can be explained by the laser absorption

induced by the temperature dependence of absorption coefficient.
absorption coefficient of single crystal silicon ahead of its analysis.

We measured the temperature dependences of
In this paper, the measurement method and the

results of measurement are described. Measuring range is from room temperature to 783 K. The temperature
dependence of absorption coefficient is expressed approximately by s =12.991e"™%7 — 52 58804 [1/cm].

Key words: single crystal silicon, measurement, absorption coefficient, temperature dependence, 1064 nm, laser,
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Table 1 Property of material under test
Material Single crystal silicon
Dopant Phosphorus
Type N
Crystal surface orientation | [100]

Resistance 700-1300 Qcem
Surface finish Mirror
Rear face finish CMP

PV 5000 fn
tis= 0808
Ra= 0710 nm

Surface roughness of surface of a single crystal sili-
con sample
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PBS: Polarization beam splitter PMH: Power meter head
BD: Beam dumper PM: Power meter
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CB: Ceramic base THi: Temperature monitor
GC: Glass chamber

Fig. 3 Experimental setup for measurement of transmit-
tance and apparent reflectivity for incident angle 45

degree

Table 2 Specification of laser source

Diode pump solid state
1064 nm

I W (with power hold}
Continuous wave

Type of laser
Wavelength
Qutput power
Oscillation mode

Beam profile Gaussian (TEMgo)
Polarization Liner (vertical)
Extinction ratic <1%
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