
FilmTek™ 2000SE and FilmTek™ 3000SE 
Spectroscopic Ellipsometer 
0.03 Å Repeatability on Native Oxide 

The FilmTek™ 2000SE is an affordable spectroscopic 

ellipsometer that measures from the deep UV to NIR 

(190-1700nm).  Based on a rotating compensator 

design, the FilmTek™ 2000SE spectroscopic ellipsometer 

combines spectroscopic ellipsometry with normal 

incidence reflectometry to make it ideally suited for 

measuring the thickness and optical constants of very 

thin films.  The FilmTek™ 3000SE spectroscopic 

ellipsometer adds transmission measurement capability 

in addition to spectroscopic ellipsometry and 

reflectometry.  The FilmTek™ 2000SE spectroscopic 

ellipsometer utilizes SCI's material modeling software to 

provide an affordable and reliable tool for the 

simultaneous measurement of film thickness, index of 

refraction, and extinction coefficient. 

 Spectroscopic reflection (190nm-1700nm) of 

polarized light at multiple angles  

 Spectroscopic ellipsometry with rotating 

compensator design (300nm-1700nm) 

 Measures film thickness and index of refraction 

independently 

 New Multi-Angle Differential Polarimetry (MADP) 

technology with SCI’s patented Differential Power 

Spectral Density (DPSD) technology  

 Ideal for measuring ultra-thin films (0.03 Å 

repeatability on native oxide) 

 Ideal for measuring advanced thin films 

FilmTek™ 2000SE Features 

 Versatile: FilmTek™ 2000SE incorporates SCI’s 

generalized material model with advanced global 

optimization algorithms for simultaneous 

determination of: 

- Multiple layer thicknesses  

- Indices of refraction [ n(λ ) ] 

- Extinction (absorption) coefficients [ k(λ ) ] 

- Energy band gap [ Eg ]          

- Constituent and void fraction 

- Film gradient 

 Low Cost: The cost of ownership of FilmTek™ 

2000SE is very competitive with comparable 

instruments. 

 No special knowledge required: FilmTek™ 2000SE 

software is designed so that minimal experience in 

personal computers, thin film optical design, or 

measurement techniques is required. 

 Complete "turn key" System: A fully integrated 

measurement system with calibration, acquisition, 

and analysis software. 
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FilmTek™ 3000 PAR-SE 
 with AutoLoader 



 Non-contact and non-destructive. 

 Flexible: FilmTek™ hardware and software can be 

easily modified to satisfy unique customer 

requirements. 

Optional features: 

 Computer controlled automated stage.  

 Cassette to cassette wafer handling 

Technical Specifications  

Methodology 

The FilmTek™ 2000SE spectroscopic ellipsometer 

simultaneously solves for refractive index n(λ), extinction 

coefficient k(λ), and thicknesses of multi-layer film 

structures.  A self-consistent solution is obtained by using 

SCI’s generalized dispersion formula to model fitted values 

of the dielectric function ε(λ).  The SCI dispersion formula 

is quite general and applies to metallic, amorphous, 

crystalline, and dielectric materials.  This approach allows 

the user to model complex multi-layer structures with 

reflection/transmission or ellipsometric data.  Global 

optimization methods are used to obtain the best solution 

while avoiding local minima and minimizing sensitivity to 

the user’s initial guess of fitted parameters (e.g., layer 

thickness).  The FilmTek™ 2000SE spectroscopic 

ellipsometer optimizes both the ellipsometric data and 

power density spectrum (FFT) simultaneously.  

Applications 

Virtually all translucent films ranging in thickness from 1 Å  

to approximately 150 mm can be measured with high 

precision. Typical applications include: 

 Semiconductor and dielectric 
materials 

 Computer disks 

 Multilayer optical coatings  Coated glass 

 Optical antireflection coatings  Thin metals 

 Electro-optical materials  Solar cells 

 Semiconductor and dielectric 
materials 

 Computer disks 

 Multilayer optical coatings  Coated glass 

 Optical antireflection coatings  Thin metals 

 Electro-optical materials  Solar cells 

Films Thickness Measured Parameters  Precision (1σ)  

Oxide / Si  

0-1000 Å  t  0.03 Å  

1000-500,000 Å  t  0.005% 

1000 Å  t, n 0.2 Å / 0.0001  

15,000 Å  t, n 0.5 Å / 0.0001  

150,000 Å  t, n 1.5 Å / 0.00001  

Photoresist / Si  
1000-5000 Å  t 0.02% 

1000-5000 Å t, n 0.05% / 0.0002  

Nitride / Si  
1000-5000 Å  t 0.02% 

1000-5000 Å t, n 0.05% / 0.0005  

Polysilicon / Oxide / Si  
850 Å / 55 Å t Poly , t Oxide  0.2 Å / 0.1 Å  

850 Å / 55 Å t Poly , t Oxide  0.2 Å / 0.0005  

FilmTek™ 2000SE Performance Specifications 

Film thickness range: 1Å to 150m 

Spectral range:  190 to 1700nm  
 (240 to 1000nm is standard) 

Measurement spot size:  2mm to 50m  
(2mm is standard) 

Spectral resolution:  0.3-2nm 

Data acquisition and analysis 
time: 

~5sec 

 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage 7

  /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 true

  /PreserveOverprintSettings true

  /StartPage 6

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



