Installation Instructions

Original Instructions

Analog Laser Sensor
(atalog Numbers 45CPD-8LJB1-D5, 45CPD-8LTB1-D5

B

Allen-Bradley

T

Specifications
IMPORTANT  Save these instructions for future use. T P
Sensing Beam Class 1 laser, IR 905 nm
Summary Of Changes Alignment Beam Visible red Class 1 laser, 650 nm

This manual contains an update to the sensing beam Laser Class. The
Laser Class changed from Class 2 to Class 1.

Description

The 45CPD sensor is a Class 1 infrared laser sensor that provides long
distance sensing with both analogand discrete outputs. Use the Teach-in
buttons on the top of the sensor to install and program several modes
(depending on the application): object detection (single or dual output),
object position (analog output), object detection (background
suppression), or object detection (reflector mode).

This sensor uses the time of flight principle and has a relatively small
beam spot for applications typical for this sensing range (up to 6 m [19.7
ft]). The sensor is self-contained in an IP67 enclosure and does not
require any external control devices, which add cost and, require
additional mounting space.

For convenience purposes, the 45CPD sensor uses a visible red Class 1
laser for alignment purposes during the installation of the sensor in an
application. The Class 1 laser is automatically shut down when the
sensor is placed in normal operation and the Class 1 “eye safe” laser is
used.

The 45CPD sensor is easily installed by mounting the sensor so that the
target is within the operating range of the sensor. And be sure to teach in
the appropriate setpoints that are required for the application. The
sensor can be set with any combination of 1 or 2 discrete PNP outputs
and 4...20 mA analog output. The discrete outputs can be set for Light
Operate (L.O.) or Dark Operate (D.O.). And the analog output is
automatically scaled between the taught setpoints with either a positive
or negative slope.

The 45CPD sensor is an excellent solution for long range detection and
measurement applications. These applications include:

e Distance measurement

e Verifying material position
o Stack level

o Thickness measurement

e Roll diameter

e Web wind/unwind

e DPosition fixtures

e Error proof

e Inspection

¢ Longstandoff distance (hot or limited space)
e Level monitoring

¢ Box width measurement

4x7mm@2m (0.16x0.27 in. @ 6.56 ft)
4x12mm@6m (0.16x 0.47 in. @ 19.7 ft)

0.20...6m (0.7...19.78t)
+40 mm (1.571in.)
Fast/slow: £15 mm/+10 mm (+0.6 in./£0.4in.)

Spot Size

Sensing Range

Linearity

Repeatability

Hysteresis 30mm (1.2in.) (fixed)
Temperature Drift 1.2mm/°C
Supply Voltage 18...30VDC
Current Consumption <125mA @24V DC
- . Short circuit, overload, false pulse, transient noise, reverse polarity
Circuitry Protection protection

Output Type Two discrete PNP (L.0./D.0) Analog Current 4...20 mA

Output Rating ;g?prlrjl:\ max. for discrete outputs; 500 € max. impedance for analog
Response Time Fast/slow: 13 ms/30 ms

Housing Material Plastic—ABS

Lens Material PMMA

Green: Power; Yellow: (2) QA, QB output; Orange: speed mode; Red:

Status Indicators (4) Teach-in indication

Connection Types 5-pin DC micro

Supplied Accessories None

Optional Accessories Cordsets, mounting bracket

Operating Environment 1P67
S 10...55Hz, 1.5mm (0.06 in.) amplitude; 3 planes; meets or exceeds

Vibration IEC 60947-5-2

Shock 30g(1.06 0z); 11 ms; meets or exceeds 60947-5-2

Operating Temperature -20...450°C(-4...+122°F)

Anprovals UL, cULus, and CE Marked for all applicable directives. For use with
PP any listed (CYLV) cable assembly.

Features

e Eye-safe Class 1 laser for operation

e Visible red Class 1laser for set-up

o Six meters sensing range

o Two discrete outputs (PNP) and analog output (4...20 mA)
o Easy set-up with teach-in buttons

o P67 enclosure

o Self-contained sensor

Read and understand this installation instruction before operating the
sensor. Be sure qualified personnel install the 45CPD sensor. The
45CPD sensor is not a safety component as described by the EU
machinery directives.

The 45CPD sensor can be mounted such that it is not directed at
people (head height) and the beam path is terminated at the end of its
functional path. A laser label has been provided for the user to attach to
the sensor during installation.



Analog Laser Sensor

Dimensions

Dimensions are shown in mm (in.)

Figure 1- Sensor
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Mounting

Securely mount the sensor on a firm, stable surface, or support for stable
operation. A mounting, which is subjected to excessive vibration or
movement, can cause intermittent operation. The 45CPD-BKT1
mounting bracket is available for installation convenience. Once
securely mounted, the sensor can be wired per the attached wiring
diagram.

Figure 2 - 45CPD-BKT1 [mm (in.)]
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Wiring

The 45CPD sensor is available with a micro quick-disconnect for ease of
installation and maintenance. We recommend the use of Bulletin 889
cordsets and patchcords for quick disconnect model sensors. All
external wiring conforms to the National Electric Code and all

applicable local codes.

Figure 3 - 45CPD-8LTB1-D5"
(1) Brown e 18...30V

4) Black Switch Output Qa

(2) White o Switch Output Qs
7{‘ (5) Gray o Analog Output 4...20mA

IMPORTANT QA= Discrete PNP Output

#1QB = Discrete PNP Output #2

(1) For45CPD-8LJB1-D5: (2) White = Analog output 4...20 mA and (5) Gray = Switch output Qg

Figure 4 - Connection

Teach-in Pad and Indicators

Figure 5 - Teach-in
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Figure 6 - Teach-in Buttons/Indicators
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The SET button sets the function that indicates the Teach-In status
indicators. To SET, press button for approximately three seconds until
status indicator blinks three times.

The P> button advances to the next function. After advancing
through the entire menu, it will begin at the first function.

Teach-in Indicators

As1 As2 Bs1 Bs2 Speed

Turn on switchpoint for QA X

Turn off switchpoint for QA X

Invert Output for QA (L.0./D.0.) X X

Turn on switchpoint for QB X

Turn off switchpoint for QB X

Invert Output for QB (L.0./D.0.) X X

0% point for Analog Output X X

100% point for Analog Output X X

Speed Mode X

The discrete and analog output functions can be set in combination (for
example, two discrete outputs and the analog output).

General Set Up

Use the push buttons (SET and ) and the status indicators on the top
of the sensor to install the 45CPD sensor. To begin the Teach-in process,
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Analog Laser Sensor

press the SET button for three seconds. The visible red alignment laser
automatically turns on.

Scroll through the Teach-In functions using the P button. After the last
function is reached, the menu is started again from the first function. To
teach the selected function, which shows the teach-in status indicators
as shown in the Teach-in Indicators table, press SET for approximately
three seconds. The status indicator blinks three times when complete.

After the desired functions are set, press SET and P> simultaneously for
approximately one second to exit the Teach-in mode. The sensor begins
normal operation mode, which is based on the Teach-in settings. The

visible red Class 2 laser turns off and the infrared Class 1 laser turns on.

IMPORTANT  Toreset the sensor to the factory setting, sensor can be in the
operating mode. Press the B> button for approximately 15
seconds until the menu status indicators turn on briefly.

IMPORTANT  The Speed Mode of the 45CPD sensor can be adjusted for

either a Fast or Slow mode of operation. The Fast mode
enables faster switching speeds, which have a slightly lower
repeatability. The Slow mode has a slower switching
frequency with higher repeatability. Selection depends on
the requirements in the application. The Speed mode is set by
pressing the B> button until the Speed indicator (Orange) is
blinking fast. To select the slower speed function, press SET
and the Speed indicator blinks once per second. To select the
higher speed function, press SET and the Speed indicator
blinks approximately three times per second. To teach the
setting for either slow or fast speed, press SET for
approximately three seconds. The four teach-in indicators
blink three times when complete. When the sensor is put in
operation, the indicator is turned on when running in the
Slow mode.

Modes of Operation for Typical Applications

Object Detection—Single Output

To set the output for QA, there is a switch-on point that is indicated by
the Asi status indicator. And a switch off point that is indicated by the
As2 status indicator.

Figure 7 - Hysteresis Mode

Asy, As2

1L

Once in the Teach-In mode, press the P until the As1 indicator turns
ON. Position the target at the desired switch-on point and then press
the SET button. (If the target is not within the measuring range or
cannot be detected the Asi indicator blinks.)

Q AOutput:

Press the P> button to advance to the As2 function; indicated by the
teach-in status indicator. Position the target at the desired switch off
point and then press the SET button.

If desired, the output can be inverted for this switching window (L.O./
D.O. Function). Press ® until both the As1 and As2 status indicators are
turned ON and then press the SET button. This process also indicates
the “INV” text on the teach-in pad.

After this Qa setting has been completed, press SET and P
simultaneously for approximately one second to begin normal
operation.

Object Detection—Dual Qutput

To set the output for both Qa and Qg, follow the same teach-in
procedure as the Qa Single Output. Additionally teach the QB output
with the Bs1 and Bs2 status indicators.

Figure 8 - Window Mode
-2

Object Position—Analog Output (4...20mA)

Once in the Teach-in mode, press the P button and advance until both
the Asi and Bs1 function status indicators are turned on. This process
also indicates “0% analog” on the teach-in pad.

Position the target at the desired 0% position (4 mA) and then press the
SET button. (If the target is not within the measuring range or cannot
be detected both As1 and Bsi status indicators blink.)

Press the P> button and advance until both the As2 and Bs2 function
indicators are turned on. This indicator also shows a “100%” analog
position on the teach-in pad.

Position the target at the desired 100% position (20 mA) and then press
the SET button. The 4...20 mA analog output is automatically scaled
between the 0% and 100% positions, which have been set.

Figure 9 - Analog Output
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0% 100%
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Analog Current (mA)

Analog Output
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After the settings have been completed successfully, press SET and P Object Detection—Reflector Mode Using a Background Object as
simultaneously for approximately one second to begin normal the Reflector

operation.

To set the output for Qa in the reflector mode, follow the same
procedure as in the single output mode. Set the Asi and As2 switch
points such that the background “reflector” is approximately midway
between them as shown in Figure 11. The background object can be a
floor, wall, conveyor, and so on.

IMPORTANT  The minimum measuring range for the analog output is
600 mm (23.62 in.). If the setpoints are less than 600 mm
apart, the sensor automatically scales the analog output

(0...100%) to 600 mm. And the midpoint is automatically '
set at the midpoint between the two original setpoints. The output can be configured for Light Operate or Dark Operate by

inverting the output. Press P until both the As1 and Asz indicators are
turned ON and then press the SET button. This change is shown by
“INV” on the teach-in pad.

IMPORTANT  Toinvert the slope, the 0% position and 100% position
settings are reversed and reset. The 0% setting is the “close”
setting for a positive slope. For a negative slope, the 0%
setting can be the “far” setting. All procedures listed on the 5
publications are using a positive slope context.

Figure 11 - Reflector Mode

Background
Target Used
as Reflector

Object Detection—Background Suppression

To set the output for Qa in a background suppression mode, follow the

same procedure as in the single output mode. But move the switch on

point (As1) closer to the sensor as shown in the diagram. This change

creates a larger switching window. Background targets are suppressed Application Notes
beyond the As2 switch point.

The sensor can be powered for approximately five minutes for

Figure 10 - Background Suppression maximum precision.
Background
Ast o Accessories
° N ' Description Cat. No.
I — |:|» - 2m (6.5 ft) micro DC cordset 889D-F5AC-2
R J Mounting bracket 45CPD-BKT1

Rockwell Automation Support

For technical support, visit http://www.rockwellautomation.com

0a Qutout _I | support, overview.page.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.

Allen-Bradley, Rockwell Automation, and Rockwell Software are trademarks of Rockwell Automation, Inc.

Trad I hell

not

ing to Rockwell ion are property of their respective companies.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 45CPD-IN001TB-EN-P - May 2017 75009-268-01 Ver 04

Supersedes Publication 45CPD-IN0OTA-EN-P - April 2008 Copyright © 2017 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.


http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page

	Analog Laser Sensor
	Summary of Changes
	Description
	Specifications
	Features
	Dimensions
	Mounting
	Wiring
	Teach-in Pad and Indicators
	General Set Up

	Modes of Operation for Typical Applications
	Object Detection—Single Output
	Object Detection—Dual Output
	Object Position—Analog Output (4…20mA)
	Object Detection—Background Suppression
	Object Detection—Reflector Mode Using a Background Object as the Reflector

	Application Notes
	Accessories



<<
  /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 /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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


