
 

电气驱动使用的旋转编码器必须满足高标准要求：它必须工作可靠和能提供可靠的测量数据，包括用在恶劣环境中。高质量扫描系列

编码的绝对位置刻轨能满足这些要求。绝对式旋转编码器和高质量扫描的突出特点是扫描信号质量高和抗污染性能力强。创新的扫描

方法和信号处理单元使大倍率细分和更高性能控制环成为可能。在编码器内进行细分和生成位置值可以进行高可靠性地纯数字数据传

输，降低后续信号处理电子单元的性能要求。还由于它支持IEC 61 508的安全功能，旋转编码器现在就能用在SIL-2应用中。而且这些

变化对编码器尺寸没有影响；也无需修改电机尺寸的机械设计。 

技术信息 

绝对式旋转编码器的高质量扫描方法 

2008年10月 

数控伺服驱动广泛应用在自动化技术、机器

人和运送系统以及生产机器和机床的驱动系

统中。控制环对动态性能、速度稳定性和刚

性的要求越来越严格。所用的位置编码器对

电机的重要特性具有决定性影响，例如： 
 

• 定位精度 

• 速度稳定性 

• 带宽，它决定对驱动指令信号的响应速度和

抗干扰性能 

• 功率损失 

• 尺寸 

 

表面上，它们由位置分辨率和单信号周期内

位置误差决定。其实决定性因素是扫描方法

以及扫描信号处理方式。 
 

海德汉公司编码器的工作原理是光电扫描结

构化刻线的光栅尺。例如绝对式旋转编码器

所用的成像扫描是结构化刻线码盘相对扫描

成像扫描原理的格雷码光栅尺的光电扫描 

LED光源
聚光镜 

扫描掩膜 

刻线码盘 

光电池 

点进行旋转运动。光电池将光束的光强变化转

为电信号。绝对位置信息由刻线码盘的刻线决

定。 
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扫描原理 

高质量扫描原理的旋转编码器只需两个刻轨

就能生成绝对位置值：最新开发的刻线码盘

的绝对信息仅需一个刻轨。系列码的排列方

式在每圈中都是唯一的。增量信息刻轨在它

旁边。增量信息刻轨用于细分成位置值，同

时也用于生成高质量增量信号。两个刻轨产

生的信息在全新设计的编码器内的信号处理

单元中形成高分辨率的绝对位置值（每圈约

3300万个测量步距）。 

 

扫描增量刻轨专用的光学过滤器可以产生高

度一致的信号。除常规独立光电池外，还有

一个专用的大面积结构化光电池，它产生的

正弦扫描信号形状规则、稳定一致，甚至转

速变化很大时每个光栅刻轨的信号都具有这

样的高品质。 
 

高分辨率，高控制性能 

高质量扫描方法产生的稳定高质量正弦扫描

信号大大降低了单信号周期内位置误差。这

是为什么现在可以在编码器内进行可靠的

14-bit细分的原因。其实现的高分辨率进一

步减小了测量步距，这是高质量控制和精确

调整速度的决定性因素。 
 

稳定精确 

一个刻轨上的系列化编码结构和高质量扫描

方法使编码器的高精度与转速无关。也就是

说，无论最高转速工作时还是接近静止状态

时，其定位精度相同。 
 

常规13条格雷码刻轨的刻线码盘 系列码刻轨和增量刻轨的刻线码盘 

常规扫描 高质量扫描 

用里萨约图显示的扫描信号 

单信号周期内的位置误差，图示为一圈 

精度与轴速关系 

常规扫描的旋转编码器 

四个独立光电池的常规扫描 

高质量绝对信息扫描 

角度 [in °] 

位
置

误
差

 

高质量扫描的旋转编码器 

轴速 [min-1] 

精
度
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抗污染性能 

理论上，内置在电机中的封闭式旋转编码器

不存在污染问题。但实际上，轴承油污、制

动器粉尘和电机线圈释放的有害气体都能进

入旋转编码器中。由于高质量扫描编码器的

扫描区是光栅刻线的全宽和特别排列的多个

扫描场，因此大大降低了污染敏感度。 
 

最新开发的扫描和信号处理电子单元 

生产和使用中的零件数量的大幅减少显著提

升了系统可靠性。其中最重要因素是扫描13

个刻轨变为只扫描2个刻轨和最新开发的信号

扫描和信号处理电子单元的高倍率细分功

能。 
 

这些电子单元还允许更大供电电压范围，现

在支持3 V到14 V。也就是说，不需要检测编

码器内的供电电压，因此传感器线和后续电

子单元的电压控制都不必要了。 
 

全新扫描方法和信号处理电子单元与EnDat接

口一起使用时，优点将更加突出。 
由于信号细分在旋转编码器内进行，因此实

现抗噪声性能高的纯数字数据传输成为可

能。由于不再需要模拟信号线，因此连线电

缆也简化了，也就是说连线电缆更简单，尺

寸更细，连接件更小。由于全部位置值直接

提供给后续信号处理电子单元，因此时间敏

感的细分和计算处理操作被省略了。 

 

EnDat接口具有丰富的编码器监测和诊断功

能，而且无需增加连线。诊断系统可以生成

出错信息和报警信息，这是整套系统具有高

可用性的必备条件。 
 

在纯串行接口的编码器中，有效数字能提供

编码器的当前状态信息并能确定编码器的

“功能冗余”程度。编码器通过EnDat 22接

口周期性地读取编码器的有效数字，但不影

响轴控制质量。 
 

 

高质量扫描型绝对式旋转编码器的PCB板（opto-ASIC）和四个光电池扫描的PCB板 

位置（信号周期） 

位
置

误
差

（
信

号
周

期
）

 

污染对位置精度影响（典型测量值） 

显示屏显示功能冗余的有效数字信息（例如用IK 215） 

四个独立光电池的常规扫描

高质量绝对信息扫描 
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 EnDat

主单元 

接口1 

接口2 

安全控制系统 

测量信息 

高安全性应用环境的旋转编码器 

高安全性对任何面向未来的应用都越来越重

要。IEC 61 508标准的功能安全性是设计全

新扫描和信号处理电子单元最初考虑的出发

点之一。编码器扫描时同时生成两个相互独

立位置值并通过EnDat 2.2协议传给后续信

号处理电子单元的EnDat主单元。EnDat主

单元执行多项监测任务，并通过两个相互独

立处理器接口将位置值传给安全控制系统。

海德汉公司的高安全性位置测量系统可用作

SIL-2（IEC 61 508标准）类控制系统或

“d”级性能（ISO 13 849）的单编码器系

统。 

高质量扫描型旋转编码器型号 

海德汉公司正在将本公司生成的绝对式旋转

编码器逐渐转为高质量扫描型。现已上市的

型号有： 
 

• ECN 1325/EQN 1337 

• ECN 425/EQN 437 

• ROC 425/ROQ 437 

• ECN 1123/EQN 1135
1)
  

• ECN 1023/EQN 1035
1)
  

• ROC 1023/ROQ 1035
1)
 

 

两个高安全性应用的旋转编码器型号为： 

• ECN 1325 单圈版 

• ECN 1337 多圈版 

更多旋转编码器、角度编码器和直线光栅尺

将逐渐上市。 

 
1) 

2009年上市 
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更多信息 

• 样本：适用于伺服驱动的编码器 
• 技术信息：高安全性位置测量系统 

高安全性测量系统，包括编码器，数据传输线和EnDat主单元 

测量值获取 数据传输线 

通过两个处理器接口传输位置值和
错误位信息 
监测功能 
有效性测试 

接收测量值 

位置1 

位置2 

（协议和电缆） 

EnDat 2.2

串行数据传输 两个独立位置值 

内部监测 

协议形成 
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更多信息 
• “封闭式直线光栅尺”样本 
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更多信息 
• “封闭式直线光栅尺”样本 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed false
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 250
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33000
  /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 250
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33000
  /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 1000
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check true
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (ISO Coated \050Prozess-Standard Offset, gestrichenes Papier, 60 L/cm, ISO 12647-2:2004\051)
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /CHT (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DAN (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ESP (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /FRA (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ITA (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /JPN (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /KOR (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NLD (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NOR (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /PTB (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SUO (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SVE (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ENU (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DEU <>
  >>
  /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 /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


