
 

 - 1 -

ISO/TS 20175:2018-04 (E) 
 
 
Vacuum technology - Vacuum gauges - Characterization of quadrupole mass 
spectrometers for partial pressure measurement 
 
 

Contents            Page 
 
 
Foreword  .......................................................................................................................................................... v 
 
Introduction  ..................................................................................................................................................... vi 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 2 
 
3 Termsanddefinitions  ...................................................................................................................... 2 
 
4 Symbols and abbreviated terms  ................................................................................................... 3 
 
5 Parameters for which characterization is required or recommended for the different 

applications  .................................................................................................................................... 4 
5.1 General  ............................................................................................................................................ 4 
5.2 General characterization of the QMS  ........................................................................................... 5 
5.3 Leak rate measurement and leak rate monitoring (helium leak)  ............................................... 5 
5.4 Leak rate monitoring (air leak)  ...................................................................................................... 5 
5.5 Leak rate monitoring (water leak)  ................................................................................................. 6 
5.6 Residual gas analysis  .................................................................................................................... 6 
5.7 Outgassing rate measurement  ..................................................................................................... 7 
 
6 Vacuum systems to characterize QMS  ........................................................................................ 7 
6.1 General  ............................................................................................................................................ 7 
6.2 Vacuum system for characterization with single gas  ................................................................ 8 
6.2.1 Continuous expansion system (orifice flow system)  ................................................................. 8 
6.2.2 Calibration system according to ISO 3567:2012  ......................................................................... 8 
6.2.3 In situ calibration system  .............................................................................................................. 8 
6.3 Vacuum system for characterization with gas mixtures  ............................................................ 9 
6.3.1 Continuous expansion system (orifice flow system)  ................................................................. 9 
6.3.2 In situ calibration system for gas mixture  ................................................................................. 10 
 
7 Characterization and calibration procedures  ............................................................................ 10 
7.1 General  .......................................................................................................................................... 10 
7.2 Mass resolution  ............................................................................................................................ 11 
7.3 Minimum detectable partial pressure (pMDPP)  ........................................................................ 12 
7.4 Minimum detectable concentration (CMDC) .............................................................................. 13 
7.5 Dynamic range  .............................................................................................................................. 13 
7.6 Sensitivity and interference effect ratio  ..................................................................................... 14 
7.7 Linear response range  ................................................................................................................. 15 
7.8 Relative sensitivity factor  ............................................................................................................ 15 
7.9 Fragmentation pattern (cracking pattern) .................................................................................. 16 
7.10 Outgassing rate of QMS  .............................................................................................................. 16 
7.11 Pumping speed of QMS  ............................................................................................................... 17 
 
8 Measurement uncertainties  ......................................................................................................... 17 
8.1 General  .......................................................................................................................................... 17 
8.2 Uncertainty of mass resolution  .................................................................................................. 18 
8.3 Uncertainty of pMDPP  .................................................................................................................. 18 
8.4 Uncertainty of minimum detectable concentration (CMDC)  .................................................... 18 
8.5 Uncertainty of dynamic range  ..................................................................................................... 18 



 
 - 2 - 

8.6 Uncertainty of sensitivity  ............................................................................................................ 18 
8.7 Uncertainty of linear response range  ........................................................................................ 18 
8.8 Uncertainty of relative sensitivity factor  ................................................................................... 18 
8.9 Uncertainty of fragmentation factor  .......................................................................................... 18 
8.10 Uncertainties of outgassing rate and pumping speed  ............................................................ 19 
8.11 Long-term stability of characteristic parameters of QMS  ....................................................... 19 
 
9 Reporting results  ......................................................................................................................... 19 
 
Annex A (informative) Estimate of gas composition in the measurement chamber from known gas 

composition in the reservoir in front of a leak element under different flowconditions  ..... 21 
 
Bibliography  .................................................................................................................................................. 23 
 


		2024-05-08T19:58:13+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




