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Application of Infrared Spectroscopy for the Determination of Oxygen 

and Carbon Content in Silicon 

Abstract: Single crystal silicon materials are used in the manufacture of solar cells, semiconductor 

devices, and other applications. Due to the specific requirements of its application fields, the purity 

of single crystal silicon needs to reach 99.9999% or even higher. However, during the production 

process of single crystal silicon, impurities such as carbon and oxygen are inevitably introduced 

due to raw materials and methods, directly affecting the performance of single crystal silicon. 

Therefore, it is necessary to control the oxygen and carbon content in single crystal silicon materials. 

 

The infrared spectroscopy method can qualitatively and quantitatively determine the substitutional 

carbon and interstitial oxygen in single crystal silicon, offering the advantages of being fast, 

convenient, and accurate. 
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Principle: 

The characteristic absorptions of substitutional carbon atoms and interstitial oxygen atoms in silicon occur 

at wave numbers 607.2 cm⁻¹ and 1107 cm⁻¹, respectively. The concentrations of substitutional carbon atoms 

mailto:info@lambdasci.com.com


 
                                                                IR-006 

 

 
Lambda Scientific Pty Ltd 

29 Deloraine Road, Edwardstown, SA 5039, Australia 
Phone: +61 8 83740639    E-Mail : info@lambdasci.com.com   www. lambdasci.com 

and interstitial oxygen atoms are determined based on the absorption coefficients of the absorption peaks. 

 

Experimental Conditions: 

Instrument and Accessories: 

FTIR-650 Fourier-transform infrared spectrometer; Oxygen and Carbon Testing Accessories; Silicon Oxygen 

and Carbon Testing Stand 

 

Testing Conditions: 

Resolution: 2 cm⁻¹ 

Scanning times: 64 times 

Detector: DTGS 

Others: 

Micrometer: Accurate to 0.01 mm 

Hydrofluoric Acid (HF): Analytical reagent (A.R.) 

 

Sample Preparation: 

According to the requirements of GB/T 1558-2009 and GB/T 1557-2006, suitable reference silicon wafers 

and sample silicon wafers were selected. The surface oxides were removed using hydrofluoric acid (HF), 

and after measuring their thickness, they were ready for testing. 

 

Sample Testing: 

 

Using the FTIR-650 silicon oxygen and carbon content testing software, perform the following operations 

sequentially: background scan → input reference thickness → scan reference sample → input sample 

thickness → scan sample → record data. 

Repeat the sample scan twice and record the data, obtaining the results shown in Figure 1. 

Figure 1: Silicon Oxygen and Carbon Testing Results 

 

Conclusion: 

Therefore, the FTIR-650 oxygen and carbon content testing software allows for convenient and rapid 

quantitative determination of substitutional carbon atoms and interstitial oxygen atoms in single crystal 

silicon materials. 
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