
TECHNICAL NOTE

INTRODUCTION

Over the last few decades, Residual Gas Analyzers (RGAs) 
have gone from being diagnostic tools for identifying vacuum 
problems to becoming powerful analytical instruments used 
for process monitoring and control. But today's 
semiconductor manufacturing processes (CVD, Etch, etc.) 
make use of many harsh chemicals that can, over time, 
adversely affect the RGA sensor's sensitivity, and thus its 
useful lifetime.

SENSOR LIFETIME

The main detractor to sensor lifetime is the life of the ion 
source. Other than filament life, the ion source lifetime is 
dominated by sensitivity loss. Sensitivity loss has been traced 
to the build up of an insulating layer on the surface of the 
anode cylinder where the electron beam terminates. In most 
cases, the insulating layer is deposited when electrons strike 
reactive molecules adsorbed on the anode surface. It is this 
impinging electron beam that supplies enough energy for the 
reaction to proceed. The deposition rate for this insulating 
layer is proportional to the product of the electron emission 
current and the sample gas pressure. At constant emission 
current the total amount of deposited material depends on the 
total dose of the offending material.

INCREASING SENSOR LIFETIME BY 
SAMPLE REDUCTION

To improve ion source lifetime in cases where reagents or 
product gases are particularly troublesome, the CPM inlet 
orifice should be chosen to allow the least amount of gas into 
the ion source that still provides the desired detection limits. 
Standard INFICON orifices are designed to give the capability 
of detecting impurity levels of or below 1 PPM at the orifice's 
nominal pressure. Since many applications do not require 
such low detection levels, using a smaller orifice often does 
not present a problem. The smaller orifice results in a lower 
pressure in the ion source, and lower partial pressures of the 
offending gas species, thus increasing the sensor's lifetime.

NITROGEN PURGE PROBLEMS

In some applications, RGA sensors have been purged with 
nitrogen while not monitoring the process in order to displace 
corrosive gases and surface contaminants in the sensor and 
help keep the system clean, thereby allowing the system to 
return to lower background levels faster. Tests show, 
however, that the background only improves when Ultra High 
Purity (UHP) Nitrogen is used for the purge gas. Typically, N2 
used for the turbo pump bearing purge on CPM systems 
contains a high level of H2O that permeates in at joints, 
O-rings, or through plastic tubing. To avoid this, the purge gas 
would need to be controlled using a UHP regulator and 
plumbed into the system using stainless steel tubing and 
appropriate fittings, thus increasing the burden and cost to 
the end user. 

Another potential issue arises when the CPM system returns 
to process monitoring after the purge. Wall conditioning must 
occur in the CPM system in order to get a stable signal and 
eliminate the first wafer effect. This can happen relatively 
quickly, in only a few seconds, or it may take several minutes 
to stabilize, depending on the process. Even if stabilization 
occurs in only a few seconds, that can be a “long” time in 
some fast processes, e.g., ALD.

UHP PURGE GAS

If a purge is absolutely necessary, a source of UHP gas is 
available on the CPM. An argon only and a CPM Calibration 
Reference Gas Mixture are existing sources of UHP gas that 
can be plumbed into the sensor simply and without water-
permeation concerns. The CPM calibration reference gas 
also has some high mass peaks for mass scale calibration. 
The calibration gas composition is:

H2 (1%)
He (1%)
N2 (1%)
Ar (Balance)
Kr (1%)
Xe (1%)
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Consumption of the UHP purge gas can be an issue; 
however, “Idle” time is rare in a well-used tool, so the actual 
purging time is short. Occasional flow of this calibration 
reference does not deplete it to a point that the gas pressure, 
and therefore leak rate, is compromised, although the “on-
time” should be monitored for this reason. 

SUMMARY

The real lifetime limiter for an ion source is loss of sensitivity 
due to a build up of insulating deposits inside the system 
DURING process monitoring.

Selecting a smaller diameter orifice will reduce the dosage of 
offending gases seen by the ion source, thus decreasing the 
rate of deposition of insulating films in the ion source and 
increasing lifetime.

An N2 purge is effective only if performed with Ultra High 
Purity Nitrogen hard plumbed into the CPM system, at the 
added expense to the end user. 

INFICON recommends operating with the sampling system 
conditioned to the process chamber, without isolation from 
the process, for rapid response to the gas species of interest.

If baseline reduction or “clearing” of the sensor is desired 
(e.g., clear HF from EM after NF3 clean), the UHP Argon 
Only Reference or CPM Calibration Gas Reference may be 
used as an alternative source of purge gas.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


