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Carbon concentration ([C]) in silicon crystal is measured by infrared absorption spectroscopy (IR) [1]. Previously, IR 

measurement standard has been used for quality control (QC) [2, 3]. Till 2016, new procedure for low concentration of 

1014/cm3 was developed [4] and leading companies practiced it by the round robin measurement [5]. In 2018, measurement 

of poly-Si and at LT was established [6]. In 2019 Si crystal replaced the prototype kilogram and C is the largest source of error 

of the unit [7]. Standard procedure is necessary for development (R&D) and science now. For QC, IDL (exclude type I error) 

is important [8]. For development and science, we introduced spectral detection limit (SDL, exclude type II error) [8]. In 2022, 

measurement down to 1013-14/cm3 was demonstrated, both in single- and poly-Si and at RT and LT [9]. SIMS calibration is 

under examination on sensitivity and inhomogeneity in sample. The following items comprise the standard procedure for 

industry and/or science and single- and poly-Si. 

(1) Preparation of the reference sample with lowest and known C concentration by SIMS. Synthetic reference can be used 

(2) Check of the instrument: Phonon band height and reproducibility 

(3) Get single beam spectrum 

(4) Check C absorption band width and fractional phonon bands: outer (577, 625 cm-1) and inner (602, 608, 612 cm-1) 

(5) Choose baseline width: Long (573-637 cm-1), middle (590-618) [10], short (600-610) [11], polynomial interpolation [12] 

(6) Create uniquely weighted differential absorption spectrum for adequate baseline (use 573-590-637 three-point baseline) 

(7) Estimate instrumental detection limit (IDL, exclude type I error: 3 x ơ of noise) [3] 

(8) Estimate spectral detection limit (SDL, exclude type II error, larger than the neighboring phonon bands) 

(9) Get carbon peak absorbance larger than IDL or SDL, calculate absorption coefficient α and C concentration 

(10) Measurement at low temperature [6] 

(11) Measurement of poly-Si, preannealing [6] 

(12) Report: sample: CZ/FZ/poly; C band width; baseline: L/M/S/PI; temp: RT/LT; IDL /SDL; --- 
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1014/cm3 5-1  52

4-1  41

3-1  33

2-1  18
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