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The diamond wire sawing (DWS) is an emerging technology for wafering semiconductor ingots, which 

promises many advantages over the existing dominant technology of slurry cutting. But wafering is 

known to leave regions of damage on each surface of the wafer, typically several micrometers deep, in 

the form of dislocations that remain close to the surface, phase transformations of Si, micro-cracks and 

lattice distortions. Because the surface damage must be removed prior to solar cell fabrication, and there 

is a tendency to go to lower thicknesses, it is important that the depth of damage be a controlled 

parameter. There are a number of approaches for measuring the damage introduced by the wafering 

process, such as XRD, TEM, and beveled section polishing followed by defect etching [1]. All these 

techniques are time consuming and only provide a qualitative and local information on depth of damage 

that can greatly vary over the wafer cutting by DWS. Thus, it is essential to develop fast and simple 

techniques to determine spatially-averaged depth of damage introduced by wafer sawing. The present 

work will report on a new approach for measuring an average damage depth over a large area using 

minority carrier lifetime measurement. Although the proposed method is simple, its experimental 

implementation requires two essential tasks: (i) a chemical etchant that can remove thin layers in a highly 

controlled manner and (ii) a reproducible lifetime measurement using Qss-PCD technique for instance. 

Then the surface recombination velocity is extracted from the lifetime measurements on wafers for 

different removed thicknesses from the surface based on a simple model proposed by Sopori and al [3] 

as shown in Figure 1. This method can be easily adapted in a solar cell facility that has a lifetime 

measurement system 
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Figure 1 – (a) Plots of measured lifetime as a function of removed thickness per side for µW-PCD and Qss-PCD 

measurement techniques, (b) the minority carrier lifetime (τeff) and the surface recombination velocity (Seff) fits as a function 

of the removed thickness (for one injection level of Qss-PCD plots, 
-3cm10=nΔ 15

), Seff is fitted using Sopori model [2]  
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