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Product Information

LIP 471

LIP 481
Exposed Linear Encoders
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* = Max. change during operation
F = Machine guideway
Ⓛ = Scale length
Ⓓ = Shown without fi xing clamps
Ⓢ = Beginning of measuring length ML
Ⓡ = Reference-mark position on LIP 4x1 R
Ⓜ = Mounting surface for scanning head
1 = Direction of scanning unit motion for output signals as per interface description

 LIP 471, LIP 481
Incremental linear encoders with very high accuracy

• For limited installation space

• For measuring steps of 1 µm to 0.005 µm

• Measuring standard is fastened by fi xing clamps

• Versions for high and ultrahigh vacuum are available (see Product Information LIP 471 V/LIP 481 U)
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LIP 481 LIP 471

Measuring standard*

Coeffi cient of linear expansion
DIADUR phase grating on Zerodur glass ceramic or glass; grating period 4 µm
therm = (0±0.1) · 10–6 K–1 (Zerodur glass ceramic) 
therm  8 · 10–6 K–1 (glass)

Accuracy grade* ±1 µm (higher accuracy grades available on request)
±0.5 µm

Baseline error  ±0.175 µm/5 mm

Measuring length ML* in mm 70 120 170 220 270 320 370 420

Reference marks* LIP 4x1 R: One at midpoint of measuring length
LIP 4x1 A: None

Interface  1 VPP  TTL

Integrated interpolation*

Signal period
–
2 µm

5-fold
0.4 µm

10-fold
0.2 µm

Cutoff frequency –3 dB  300 kHz –

Scanning frequency*

Edge separation a
–  200 kHz

 0.220 µs
 100 kHz
 0.465 µs

 50 kHz
 0.950 µs

 100 kHz
 0.220 µs

 50 kHz
 0.465 µs

 25 kHz
 0.950 µs

Traversing speed  36 m/min  24 m/min  12 m/min  6 m/min  12 m/min  6 m/min  3 m/min

Interpolation error

Position noise RMS

±7 nm
2 nm (450 kHz)1)

Electrical connection* Cable 0.5 m, 1 m, 2 m, or 3 m with 15-pin D-sub connector; interface electronics in the connector

Cable length See the interface description in the Exposed Linear Encoders brochure, 
but 30 m (with HEIDENHAIN cable)

Power supply DC 5 V ±0.25 V

Current consumption < 190 mA < 200 mA (without load)

Vibration 55 Hz to 2000 Hz
Shock 11 ms

 200 m/s2 (EN 60068-2-6)
 500 m/s2 (EN 60068-2-27)

Operating temperature 0 °C to 40 °C

Mass Scanning head

 Linear scale
 Connecting cable
 Connector

LIP 4x1 A: 25 g, LIP 4x1 R: 50 g 
(each without cable)
5.6 g + 0.2 g/mm measuring length
38 g/m
140 g

* Please select when ordering
1) At –3 dB cutoff frequency of the subsequent electronics

Zerodur is a registered trademark of 
Schott-Glaswerke, Mainz, Germany
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Electrical connection
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This Product Information document supersedes all previous editions, which thereby 
become invalid. The basis for ordering from HEIDENHAIN is always the Product 
Information valid when the contract is made.

 
Further information:

 

Comply with the requirements described in the following documents to ensure the 
correct operation of the encoder:
• Brochure: Interfaces of HEIDENHAIN Encoders 1078628-xx
• Brochure: Exposed Linear Encoders 208960-xx
• Product Information: LIP 481 V, LIP 481 U 1037419-xx

Pin layout

15-pin D-sub connector

Interface electronics integrated

Power supply Incremental signals Other signals

4 12 2 10 1 9 3 11 14 7 5/6/8/15 13 /

 1 VPP UP Sensor

UP

0 V Sensor

0 V
A+ A– B+ B– R+ R– Vacant Vacant Vacant

 TTL UP Sensor

UP

0 V Sensor

0 V
Ua1  Ua2  Ua0  Vacant  Vacant

Brown/
Green

Blue White/
Green

White Brown Green Gray Pink Red Black / Violet Yellow

Cable shield connected to housing; UP = Power supply voltage
Sensor: The sense line is connected in the encoder with the corresponding power supply line.
Vacant pins or wires must not be used!



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU ([Basiert auf "HEIDENHAIN_Internet"] [Basiert auf "HEIDENHAIN_Internet"] )
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


