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TXRF (total reflection X-ray fluorescence) spectrometer has following
Advantages: Non-destructive analysis, easy qualitative analysis, low detection limit, no sample preparation required, high accuracy and stable and rapid analysis.
Disadvantages: Detection limit of elements with low atomic number is too high and not suitable for analysis on patterned chips. 
Principles of machine operation:
When an incident X-ray beam impinges upon a sample, an inner-shell electron is ejected, generating a photo electron (XPS). The vacant orbital electron hole of this electron will be filled by an electron from a higher energy shell to reduce atomic system energy. During this process, X-ray fluorescence will be emitted; TXRF analyzes the energy and strength of this fluorescence to identify elements and contents in a sample. 
The TXRF X-ray beam impinges onto a sample at an extremely small angle below the critical angle (critical angle for Si wafer is 0.02°) and thus can only penetrate tens of angstroms into the surface to acquire fluorescence signals from areas measuring 3-10nm on the surface. Compared to a conventional XRF spectrometer, TXRF provides excellent signal to noise ratio of “surface/substrate” to achieve a highly increased surface sensitivity as well as a lower detection limit. Generally, the detection limit of TXRF spectrometer 
goes up to 109-1010 atoms/cm2.
