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Note: This document assumes that you have a good knowledge of DeviceNet operating procedures software and topology. 

Introduction:

Operation

The Model SM650DN-153610NLFP is a self-contained, ultrasonic sensor that is capable of detecting most objects regardless of color within the specified 254 mm (10.0”) sensing range.  This sensor reports the on or off  status of two output points to your system using the DeviceNet bus.  

This sensor uses two LEDs to show sensing and network status.  The sensing status multicolor LED indicates position of the object relative to the window limits.  The module/network multicolor LED indicates the status of the sensor with the DeviceNet network.  

How Does It Work?
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The SM650DN-153610NLFP emits a burst of ultrasonic energy and then measures the amount of time for the ultrasonic energy to be reflected back to the sensor.  Knowing the elapsed time, the sensor calculates the distance to the object, using the formula, 
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, where: D = Distance from the sensor to the object; T = Elapsed time between pulse transmission and its echo receptions, and   Vs = Velocity of sound (approximately 1100 feet per second.)

The sensor uses the calculated distance (D) and the near and far limits (shown at right) to determine whether the target is closer that near limit, between near and far limit, or beyond far limit, which is available to the user via DeviceNet via two outputs.

Mounting and Wiring:

Mount the sensor firmly so that the object to be detected is never within 31.8mm (1.25 inches) of the face of the sensor.  For best results the sensor face should be parallel to the object surface.  Also the sensor should be away from air currents.

Dimensions
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Wiring Connections
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Wiring Guidelines

	Maximum Lengths
	125Kbps
	250Kbps
	500kbps

	Thick Trunk
	500m (1640ft)
	250m (820ft)
	100m (328ft)

	Thin Trunk
	100m (328ft)
	100m (328ft)
	100m (328ft)

	Single Drop
	6m (20ft)
	6m (20ft)
	6m (20ft)

	Cumulative of all Drops
	156m (512ft)
	78m (256ft)
	39m (128ft)


Operation
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The sensor has both a near and a far limit which defines 3 distance zones (near, within, and far) and an Echo-Loss zone.  The Echo-Loss zone occurs when no object is being detected.  The state of each output can be configured to either turn on, turn off, or hold in each zone.  

Near Zone
between deadband and near limit

Within Zone
between near and far limits

Far Zone
between far limit and far range

Echo-Loss Zone
no object being detected

Delays and Outputs

The sensor has 3 distance zones (near, within, and far) plus an Echo-Loss zone (see previous section).  Each output can be configured to either turn on, turn off, or hold in each zone.  The On and Off delay can be specified for each output.  If an output is currently on and is delaying off, the off delay counter is reset if the object moves to either an On or Hold zone for that output.  If an output is currently off and is delaying on, the on delay counter is reset if the object moves to either an Off or Hold zone for that output.  See section for Echo-Loss.

A delay-on and delay-off count is specified for each output versus zone delays.  Using zone delays can cause problems when an  object is toggling between the adjacent zones with the same specified action, but not fulfilling the required time in either zone. 

Echo-Loss Delay

When no object is present, each output can use either that output's On or Off delay, or use the global echo-loss delay parameter.  If outputn echo- loss mode parameter is use on/off dly, then Outputn no echo processing uses the On or Off delay as specified by the outputn echo-loss state parameter  That is if the echo-loss zone state is On, then the On Delay is used; if the echo-loss zone state is Off, then the Off delay is used.  This is normally the operation desired in proximity operation mode, where normally the on delay is for objects present in the within zone, and the off delay is for no object present in the within zone.  If outputn echo-loss mode parameter is use echo-loss dly , then Outputn no echo processing uses the global echo-loss delay parameter.  This is normally the operation for Dual Level PumpIn/PumpOut where the sensor should ignore short loss of echo but respond quickly when object is in the Pump On or Off zones.

Sensing Status LED

[image: image8.wmf]Module/Network

Status LED

Connector

Sensing 

Status

 LED

Back View

of Sensor



Off
No object detected


Green
Object between near and far limits


Red
Object between near limit and deadband


Amber
Object between far limit and far range

The sensing status LED indicates the current distance to the object with no delays. 

Hysteresis

Hardware hysteresis is used to lock the sensor onto a barely detectable signal from an object by lowering the detection threshold.  Hardware hysteresis can be specified as either used or not used.  If used, the hardware hysteresis is on when an object is detected in the within (between near and far limits)  The hardware hysteresis is off if no echo is detected or not between the near and far limit.  Normally, hardware hysteresis should only be used when detecting an object between 2 limits.  Hardware hysteresis should normally not be used with dual level or set point operation.  Associated with the hardware hysteresis parameters is hrdwr hyst off(in.).  The lowering of the echo detection threshold has the adverse affect of causing the echo to appear closer, which can cause oscillation at the near limit if the hardware hysteresis is not disabled close to the near limit.

Distance hysteresis is used to keep outputs from toggling on and off when an object is at a zone limit.  When the target is 1/2 that distance within a new zone, the new zone is entered.  Typically, the distance hysteresis should be set to 0.01 inches.
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Backgnd/Object Mode

In Backgnd mode, the sensor processes only the first echo received.  In Object mode, the sensor ignores echoes closer than the within zone.  Backgnd mode should be used in most sensing applications.  See Hyde Park catalog for more information on Backgnd versus Object mode.

Averaging and Delays

Normally averaging should be disabled, in which case the processing uses the delay-on and delay-off values only.  If Averaging is non-zero, then this is the number of cycles for the average echo distance to reach 95% of the actual value.  The delay-on and delay-off processing uses the average distance for processing.  If averaging is set to 0, then the average distance is equal to the last echo distance.  Note:  On and off delay processing is done on the average distance value.

Maximum Distances

Even though the sensor accepts distances up to 15.0 inches, this does not mean the sensor can reliably detect objects at this distance.

DeviceNet Communication Errors:

If the sensor should experience DeviceNet communications errors, the sensor can be configured to be more tolerant of communication errors by setting BOI to 1.  This is DeviceNet Object (Class 3), Instance 1, Parameter 3 (Page 16).  When enabled and a communication fault occurs, the sensor goes off line for 5 seconds (DeviceNet Status LED flashes Red), and then after 5 seconds the sensor tries to return online.  This is attempted 3 times, and if not successful, the sensor then goes to a hard communication fault (DeviceNet Status LED goes solid Red).

Temperature Compensation

Since the speed of sound changes about 1.7% for every 10 degrees Celsius, this can cause inaccurate readings if the temperature compensation is not enabled and the temperature is not close to 22 degrees Celsius.  The sensor can be configured to compensate for changes in temperature (EDS parameter 27).  However, since the temperature thermister is internal to the sensor, it takes the sensor about 30 minutes after power up before the sensor has the correct outside temperature due to the time it takes the sensor to internally heat up.  If temperature compensation is enabled, then the sensor  miscalculates the external temperature until the sensor  reaches operating temperature.  At 15 volts this internal temperature offset is 12 degrees Celsius and at 24 volts the temperature offset is 22 degrees C.   By default the Temperature Compensation is disabled.  See EDS parameter 27 for more information.

Device Description Parameters

Vendor ID
526

Vendor Name
 
Device Type
153

Device Type String
18 mm Ultrasonic Proximity Sensor

Product Code
610

Major Revision
1

Minor Revision
2

Product Name
SM650DN-153610NLFP

Catalog Number


Data from Sensor Format 

1 Byte (Polled, Strobed, Cyclic, and COS)


Poll Request - 1 byte


  Byte 0  anything


 Response - 1 byte                                                                  [image: image10.wmf]d7  d6  d5  d4  d3  d2  d1  d0

 


  Byte 0



d0  Output 1
(0 = off, 1 = on)



d1  Output 2
(0 = off, 1 = on)



d3 - d6

unused



d7  Echo Status
(0 =Echo not present, 1 Echo present)

Data can be gotten from sensor through Poll, COS (change-of-state), Cyclic, or Bit Strobe messaging.  The same data is sent from sensor in all message.  Each output can be configured via EDS parameters to send a COS message when the output changes state.  Also the sensor can be configured via and EDS parameter to send a COS message when echo is loss and detected.

Examples
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SM650DN-153610NLFP Parameters

These parameters are defined in an EDS file so that the user can configure the sensor.  See the EDS file for Parameter Instance Number, Data Type, Valid Values, and Default Value.

	Param
Inst
	Parameter
Name
	Data
Types
	Valid
Values
	Dflt
Value
	Description

	1
	Gain
	UINT
	0 to 500 %
	100
	Increasing this value increases the distance that an object can be detected.  Increasing this gain requires increasing the Ramp Start and Deadband.

  Distance  Gain   RampStart  SlowRamp  Deadband

        7 in.    100      0.670           No            0.685

       10 in    350      0.845          Yes            0.860

	2
	Cycle Time
	UINT
	500 to 10000 usec
	2500
	The sensor sends a burst of ultrasonic energy at regular intervals.  This parameter determines the time between bursts of ultrasonic energy.  Ultrasonic energy requires 150 microseconds for each inch of object distance.  Besides the time required for the echo to reach the far range and back to the sensor, additional time is usually required to prevent a secondary bounce between the sensor and the object appearing as if in the next cycle.  The parameter should normally be set to 2500 usec.

	3
	Burst Width
	UINT
	0 to 40 usec
	18
	Consult Hyde Park before changing this value.  Default is 18.  The ultrasonic transmit power can be lowered by decreasing this value.

	4
	Ramp Start
	FLOAT
	0.25 to 5.0 in.
	0.670
	The Ramp is used to decrease the sensitivity of the sensor close to the sensor face where the transducer is still ringing from the transmitted ultrasonic energy.  This Ramp allows Hyde Park sensor to achieve closer deadbands.  See Gain parameter for more information.

	5
	Slow Ramp
	USINT
	No / Yes
	No
	This parameter must be enabled for high gain sensors.  The Slow Ramp decreases the sensitivity of the sensor farther from the sensor face than Normal Ramp. See the Gain parameter for more information..

	
	
	
	
	
	

	6
	Deadband
	FLOAT
	0.25 to 2.0 in.
	0.685
	The transmitted ultrasonic energy causes the receive transducer to ring.  The deadband is the time (the sensor converts this distance parameter to time) for this ringing to diminish to the level where the transducer can received its echo.  Deadband must occur after Ramp Start.

	7
	Far Range
	FLOAT
	0.5 to 15.0 in.
	6.8
	The maximum distance the sensor can detect a target.  Increased distances require an increase in Gain, RampStart, and Deadband.

	8
	Near Limit
	FLOAT
	0.5 to 15.0 in.
	3.0
	The distance at which the sensor switches from the near zone to the within zone.

	9
	Far Limit
	FLOAT
	0.5 to 15.0 in.
	4.0
	The distance a which the sensor switches from the within zone to the far zone.

	
	
	
	
	
	

	10
	Hardware Hysteresis 
	USINT
	Disabled, Large, Small
	Large
	When an object is detected between the near and far limits, the sensor can optionally lower the threshold detection level.  This lowering of the threshold can "lock" the sensor onto a small object which is barely detectable.  This lowering of the threshold causes the object to appear closer, which can prevent output oscillation at the far limit; but can cause output oscillation at near limit (see next parameter).  Possible values are disabled, large, and small  The standard value is large. 

	11
	Hrdwr Hyst
Off (in.)
	FLOAT
	0.0 to 1.0 inches
	0.25
	As mentioned in the previous parameter, the lowering of the echo detection threshold causes the object to appear closer.  At the near limit, this causes oscillation if the distance "shift" due to lowering the threshold causes the object to appear closer than the near limit.  The hardware hysteresis is turned off when an object is detected within this distance of near limit.

	12
	Near Distance Hysteresis
	FLOAT
	0.0 to 1.0 inches
	0.13
	When an object is detected within the limits, the sensor moves the near limit this much closer to the sensor to prevent output oscillation at the near limit.

	13
	Far Distance Hysteresis
	FLOAT
	0.0 to 1.0 inches
	.008
	When an object is detected within the limits, the sensor moves the far limit this much farther from the sensor to prevent output oscillation at the far limit.

	
	
	
	
	
	

	14
	Backgnd/
Object
	USINT
	Backgnd /
Objst
	Backgnd
	Backgnd = Process only first echo detected
Object = Ignore echoes closer than near limit

	
	
	
	
	
	

	15
	Echo-Loss
Delay
	UINT
	0 to 32767 cycles
	20
	Used by outputs that have their echo-loss mode set to use echo-loss delay

	16
	Echo-Loss
COS
	USINT
	No or Yes
	No
	Enables Change-of-State message on echo loss.  Requires an active Change-of-State connection.

	
	
	
	
	
	

	17
	Output1 
Reset State
	USINT
	Off, On
	Off
	Initial state of Output1 after power on or reset.

	18
	Output1 
Near State
	USINT
	Off, On, Hold
	Off
	Determines Output1 action when target detected nearer than near limit.

	19
	Output1
Within State
	USINT
	Off, On, Hold
	On
	Determines Output1 action when target detected between near and far limits.

	20
	Output1
Far State
	USINT
	Off, On, Hold
	Off
	Determines Output1 action when target detected beyond far limit.

	21
	Output1 Echo-Loss State
	USINT
	Off, On, Hold 
	Off
	Determines Output1 action when no target is detected.

	22
	Output1 Echo-
Loss Mode
	USINT
	Use On/Off Delay /
Use Echo-Loss Delay
	Use
On/Off
Delay
	Specifies Output1 delay to use for echo-loss zone

	23
	Output1 
On Delay
	UINT
	0 to 32767
	2
	The number of consecutive cycles that a target has to be detected in zones that specify an On action for Output1 for the Output1 On action to occur.

	24
	Output1
Off Delay
	UINT
	0 to 32767
	2
	The number of consecutive cycles that a target has to be detected in zones that specify an Off action for Output1 for the Output1 Off action to occur.

	25
	Output1 COS
Message
	USINT
	No or Yes
	No
	Enables Change-of-State message when Output 1 changes.  Requires an active Change-of-State connection.

	
	
	
	
	
	

	26
	Output2
Reset State
	USINT
	Off , On
	Off
	Initial state of Output2 after power on or reset. 

	27
	Output2 
Near State
	USINT
	Off, On, Hold
	Off
	Determines Output2 action when target detected nearer than near limit.

	28
	Output2
Within State
	USINT
	Off, On, Hold
	Hold
	Determines Output2 action when target detected between near and far limits.

	29
	Output2
Far State
	USINT
	Off, On, Hold
	On
	Determines Output2 action when target detected beyond far limit.

	30
	Output2 Echo-
Loss State
	USINT
	Off, On, Hold 
	Off
	Determines Output1 action when no target is detected.

	31
	Output2 Echo-
Loss Mode
	USINT
	Use On/Off Delay
Use Echo-Loss Delay
	Use 
On/Off
Delay
	Specifies Output2 delay to use for echo-loss

	32
	Output2 
On Delay
	UINT
	0 to 32767
	2
	The number of consecutive cycles that a target has to be detected in zones that specify an On action for Output2 for the Output2 On action to occur.

	33
	Output2
Off Delay
	UINT
	0 to 32767
	2
	The number of consecutive cycles that a target has to be detected in zones that specify an Off action for Output2 for the Output2 Off action to occur.

	34
	Output2 COS
Message
	USINT
	No or Yes
	No
	Enables Change-of-State message when Output 2 changes.  Requires an active Change-of-State connection.

	
	
	
	
	
	

	35
	Averaging
	UINT
	0 to 1000 cycles

0 to disable
	0
	Can be used to enable exponential averaging where this is the number of cycles for average to reach 95 % of actual value.

	36
	Echo Valid 
Cycles
	USINT
	0 to 127 cycles
	2
	After Echo-Loss, the sensor can average this many samples before using the averaging value.

	37
	Suppression Mode
	USINT
	0 to 3
	0
	See description after this table

	38
	Near Suppress Limit
	FLOAT
	0 to 15.0 inches
	1.0
	

	39
	Far Suppress Limit
	FLOAT
	0 to 15.0 inches
	15.0
	

	40
	Temp Comp
Enabled
	USINT
	Disabled or Enable
	Disable
	Disables or enables the Temperature Compensation of the echo distance due to changes in the speed of sound due to temperature changes.  By default this is disabled because of the high internal temperature difference of the sensor and affects of air currents on the internal temperature.  The outside temperature is assumed to be the thermistor temperature reading minus the know internal heating.


All Values support both Get and Set services

Data Types:


UINT
16-bit unsigned integer (0 to 65535)


USINT
8-bit unsigned integer (0 to 255)


FLOAT
32 bit real number

Background/Object Description

In Background mode, the sensor processes only the first echo received from the object.  In Object mode, the sensor ignores objects closer than the near limit, and processed the first echo after the near limit.  If no echoes are detected beyond the near limit, the sensor processes a no echo.  Echo Suppression is applied to the detected echo before the Bkgnd/Objct mode processing.

Suppression Modes - Description 

Also see the SM906 section of Hyde Park Catalog for more information on Suppression Modes.  Suppression Mode processing is applied first to the detected echo and the Bkgnd/Object mode processing.

No Suppression - The sensor processes only the first echo received from anywhere within the sensing range.

Foreground Suppress(Object) - The sensor ignores objects in front of the near suppression limit and processes only the first echo detected between the near suppression limit and the far range.

Foreground Suppress(Background) - The sensor processes the first echo received from an object.  If this echo is closer than the near suppression limit, it is ignored and not processed.

Fore/Back-ground(Background) - The sensor processed the first echo received from an object.  If the echo is closer than the near suppression limit or farther than the far suppression limit, the echo is ignored and not processed.

EDS Source Code

** Source Code File available from Hyde Park

$ HP153610V1_2.EDS for SM650DN-153610 Electronic Data Sheet

[File]

        DescText = "EDS for SM650DN-153610";                 

        CreateDate = 09-20-2002;                            

        CreateTime = 11:56:39;                         

        ModDate    = 06-23-2003;                               

        ModTime    = 11:56:39;                            

        Revision   = 1.2;                              

[Device]

        VendCode    = 526;                               $ Vendor Code

        VendName    = "Hyde Park Electronics, Inc.";

        ProdType    = 153;                               $ Product Type

        ProdTypeStr = "18 mm Ultrasonic Proximity Sensor";

        ProdCode    = 610;                               $ Product Code

        MajRev      = 1;                                 $ Major Rev

        MinRev      = 2;                                 $ Minor Rev

        ProdName    = "SM650DN-153610";

        Catalog     = "";

[IO_Info]

        Default     = 0X0001;                  $Poll default

        PollInfo    = 0X000F, 1, 1;            $Poll,Strobe,COS,and Cyclic, Produce & Consume 

        StrobeInfo   = 0X000F, 1,2;            $Poll,Strobe,COS,and Cyclic, Produce & Consume 

        COSInfo     = 0X0007, 1, 2;            $Poll,Strobe,COS, Produce & Consume

        CyclicInfo  = 0X000B, 1, 2;            $Poll,Strobe,Cyclic, Produce &Consume

        Input1      = 1,                       $ Data size

                      0,                       $ all bits significant

                      0x000F,                  $ poll/strobe only

                      "Sensor Data",           $ name of poll data

                      6,                       $ path size

                      "20 04 24 01 30 01",      $ path to group data

                      "no help";

         Output1      = 1,                       $ Data size

                      0,                       $ all bits significant

                      0x0001,                  $ poll

                      "Sensor Data",           $ name of poll data

                      6,                       $ path size

                      "20 04 24 01 30 01",      $ path to group data

                     "no help";

         Output2      = 0,                     $ Data size

                      0,                       $ all bits significant

                      0x000E,                  $ poll/strobe/cos

                      "Sensor Data",           $ name of poll data

                      0,                       $ path size

                      "",                      $ path to group data

                     "no help";

[ParamClass]

        MaxInst=40;

        Descriptor=0X08;           $Parameter Stub Instances, in EEPROM

        CfgAssembly=0;

[Params]

$  descriptor vol2 page 6-91

$  type codes 2 = 16 bit unsigned int,  8 = 8 bit unsigned byte

$             11 = 32 bit real

        Param1 =                          $ Model Gain       

          0,                              $ data slot

          6, "20 0F 24 01 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Model Gain",                   $ name

          "",                             $ units

          "Select receiver percent gain value from 0 to 500.  100 is standard gain."

          "  Increasing the gain value increases the receiver sensitivity.  Increasing"

          " the gain may require increasing the RampStart and Deadband distances.",

                                          $ help text

          0,500,100,                      $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param2 =                          $ Cycle Time       

          0,                              $ data slot

          6, "20 0F 24 02 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Cycle Time",                   $ name

          "Usec",                         $ units

          "The sensor sends a burst of ultrasonic energy at regular intervals and"

          " then listens for the reflection of the ultrasonic energy.  This parameter"

          " determines the time between the bursts of ultransonic energy.  Ultrasonic"

          " energy requires 150 microseconds to travel from the sensor face to a"

          " a target a 1 inch and back to the sensor face. This time must be large enough"

          " so the burst from previous cycle dies down.", $ help text

          500,10000,2500,                 $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param3 =                          $ Burst Width

          0,                              $ data slot

          6, "20 0F 24 03 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Burst Width",                  $ name

          "Usec",                         $ units

          "Consult Hyde Park before changing this parameter.  Standard value is 18."

          "  The width of the ultrasonic energy burst.  Increasing the width"

          " increases the transmitter power.",  $ help text

          1,40,18,                        $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param4 =                          $ Ramp Start

          0,                              $ data slot

          6, "20 0F 24 04 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Ramp Start",                   $ name

          "Inches",                       $ units

          "Consult Hyde Park before changing this parameter.  The Ramp is used to"

          " decrease the sensitivity of the sensor close to sensor face where the"

          " receive transducer is still ringing from the transmitted energy.  The"

          " Ramp allows the sensor to have a closer deadband.",   $ help text

          0.250,2.00,0.670,                $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param5 =                          $ Slow Ramp

          0,                              $ data slot

          6, "20 0F 24 05 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Slow Ramp",                    $ name

          "",                             $ units

          "Enable Slow Ramp when Model Gain is over 100.  Slow Ramp reduces the receiver"

          " sensitivity close to sensor where transducer is still ringing." ,  $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param6 =                          $ Deadband

          0,                              $ data slot

          6, "20 0F 24 06 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Deadband",                     $ name

          "Inches",                       $ units

          "Minimum Distance for Sensing.  This value depends on the Model Gain"

          " and Ramp Start.  Normally this should be set to the Ramp Start distance"

          " plus 0.15 inches.",             $ help text

          0.25,2.0,0.685,                 $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param7 =                          $ Far Range

          0,                              $ data slot

          6, "20 0F 24 07 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Far Range",                    $ name

          "Inches",                       $ units

          "Maximum Distances for Sensing.  This maximum distance depends on the Model Gain."

                                   "gain",  $ help text

          1.5,15.0,6.8,                   $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param8 =                          $ Near Limit

          0,                              $ data slot

          6, "20 0F 24 08 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Near Limit",                   $ name

          "Inches",                       $ units

          "Must be > DEADBAND and < FAR_LIMIT",  $ help text

          0.5,15.0,3.0,                  $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param9 =                          $ Far Limit

          0,                              $ data slot

          6, "20 0F 24 09 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Far Limit",                    $ name

          "Inches",                       $ units

          "Must be > NEAR_LIMIT and < FAR_RANGE.",  $ help text

          0.5,15.0,4.0,                   $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param10 =                          $ Hardware Hysteresis

          0,                              $ data slot

          6, "20 0F 24 0A 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Hardware Hysteresis",          $ name

          "",                             $ units

          "Used to enabled Hardware Hysteresis when object between limits."

          " Hardware Hysteresis lowers the ramp which increase the sensitivity"

          " of the receiver, which allows sensor to lock on to weak targets.",  $ help text

          0,2,1,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param11 =                         $ Hardware Hyst Off

          0,                              $ data slot

          6, "20 0F 24 0B 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Hardware Hyst Off",            $ name

          "Inches",                       $ units

          "Hardware Hysteresis turned off if within this dist of near limit."

          " Hardware Hysteresis must be disabled close to near limit to prevent"

          " output oscillation.",  $ help text

          0.0,1.0,0.25,                  $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param12 =                         $ Near Limit Hysteresis

          0,                              $ data slot

          6, "20 0F 24 0C 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Near Limit Hyst",              $ name

          "Inches",                       $ units

          "After object detect between limits, move Near Limit closer to sensor"

          " in order to prevent outputs from oscillating when object at near limit.",  $ help 

          0.0,1.0,0.013,                  $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param13 =                         $ Far Limit Hysteresis

          0,                              $ data slot

          6, "20 0F 24 0D 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Far Limit Hyst",               $ name

          "Inches",                       $ units

          "After object detect between limits, move Far Limit farther from sensor"

          " in order to prevent outputs from oscillating when object at far limit.",  $ help 

          0.0,1.0,0.008,                  $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param14 =                         $ Backgnd/Object

          0,                              $ data slot

          6, "20 0F 24 0E 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Backgnd/Object Mode",          $ name

          "",                             $ units

          "Backgnd - Output on if first return echo within limits."

          "Object - Output on if any return echo within limits.",  $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param15 =                         $ Echo Loss Delay

          0,                              $ data slot

          6, "20 0F 24 0F 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Echo Loss Delay",              $ name

          "Counts",                       $ units

          "Used as Echo Loss delay for outputs that have Echo Loss Mode"

          " set to use Echo Loss Delay.", $ help text

          0,65535,20,                      $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param16 =                         $ Echo Loss COS

          0,                              $ data slot

          6, "20 0F 24 10 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "EchoLoss COS Msg",             $ name

          "",                             $ units

          "If enabled, a COS message will be sent on loss-of-echo and"

          " again when echo detected.",   $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param17 =                         $ Output1 Reset State

          0,                              $ data slot

          6, "20 0F 24 11 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 Reset State",           $ name

          "",                             $ units

          "Output1 state after reset or power up.",    $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param18 =                         $ Output1 Near State

          0,                              $ data slot

          6, "20 0F 24 12 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 Near State",           $ name

          "",                             $ units

          "Output1 state when object closer than Near Limit.",    $ help text

          0,2,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param19 =                         $ Output1 Within State

          0,                              $ data slot

          6, "20 0F 24 13 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 Within State",           $ name

          "",                             $ units

          "Output1 state when object between Near and Far Limits.",  $ help text

          0,2,1,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param20 =                         $ Output1 Far State

          0,                              $ data slot

          6, "20 0F 24 14 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 Far State",            $ name

          "",                             $ units

          "Output1 state when object between farther than Far Limit.",  $ help text

          0,2,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param21 =                         $ Output1 EchoLoss State

          0,                              $ data slot

          6, "20 0F 24 15 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 EchoLoss State",       $ name

          "",                             $ units

          "Output1 state when object not detected.",  $ help text

          0,2,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param22 =                         $ Output1 Echo Loss Mode

          0,                              $ data slot

          6, "20 0F 24 16 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 EchoLoss Mode",        $ name

          "Cycles",                       $ units

          "Specifies to use either the on/off delay or the echo loss delay.", $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param23 =                         $ Output1 On Delay

          0,                              $ data slot

          6, "20 0F 24 17 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Output1 On Delay",             $ name

          "Cycles",                       $ units

          "Specifies the number of consecutive cycles object must be detected"

          " in an Output1 zone(s) specifying On State to set Output1 on.", $ help text

          0,9999,2,                       $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param24 =                         $ Output1 Off Delay

          0,                              $ data slot

          6, "20 0F 24 18 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Output1 Off Delay",            $ name

          "Cycles",                       $ units

          "Specifies the number of consecutive cycles object must be detected"

          " in an Output1 zone(s) specifying Off State to set Output1 off.", $ help text

          0,9999,2,                       $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param25 =                         $ Output1 COS Msg

          0,                              $ data slot

          6, "20 0F 24 19 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output1 COS Msg",              $ name

          "Cycles",                       $ units

          "If enabled a COS message will be sent when Output1 changes state.", $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param26 =                         $ Output2 Reset State

          0,                              $ data slot

          6, "20 0F 24 1A 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 Reset State",          $ name

          "",                             $ units

          "Output2 state after reset or power on.",    $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param27 =                         $ Output2 Near State

          0,                              $ data slot

          6, "20 0F 24 1B 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 Near State",           $ name

          "",                             $ units

          "Output2 state when object closer than Near Limit.",    $ help text

          0,2,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param28 =                         $ Output2 Within State

          0,                              $ data slot

          6, "20 0F 24 1C 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 Within State",         $ name

          "",                             $ units

          "Output2 state when object between Near and Far Limits.",  $ help text

          0,2,2,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param29 =                         $ Output2 Far State

          0,                              $ data slot

          6, "20 0F 24 1D 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 Far State",            $ name

          "",                             $ units

          "Output2 state when object between farther than Far Limit.",  $ help text

          0,2,1,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param30 =                         $ Output2 EchoLoss State

          0,                              $ data slot

          6, "20 0F 24 1E 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 EchoLoss State",       $ name

          "",                             $ units

          "Output2 state when object not detected.",  $ help text

          0,2,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param31 =                         $ Output2 Echo Loss Mode

          0,                              $ data slot

          6, "20 0F 24 1F 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 EchoLoss Mode",        $ name

          "Cycles",                       $ units

          "Specifies to use either the on/off delay or the echo loss delay.", $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param32 =                         $ Output2 On Delay

          0,                              $ data slot

          6, "20 0F 24 20 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Output2 On Delay",             $ name

          "Cycles",                       $ units

          "Specifies the number of consecutive cycles object must be detected"

          " in an Output2 zone(s) specifying On State to set Output2 on.", $ help text

          0,9999,2,                       $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param33 =                         $ Output2 Off Delay

          0,                              $ data slot

          6, "20 0F 24 21 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Output2 Off Delay",            $ name

          "Cycles",                       $ units

          "Specifies the number of consecutive cycles object must be detected"

          " in an Output2 zone(s) specifying Off State to set Output2 off.", $ help text

          0,9999,2,                       $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param34 =                         $ Output2 COS Msg

          0,                              $ data slot

          6, "20 0F 24 22 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Output2 COS Msg",              $ name

          "Cycles",                       $ units

          "If enabled a COS message will be sent when Output1 changes state.", $ help text

          0,1,0,                          $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param35 =                         $ Averaging (Cycles)

          0,                              $ data slot

          6, "20 0F 24 23 30 01",         $ path size, path

          0X00,                           $ descriptor

          2, 2,                           $ type code, type size

          "Averaging (Cycles)",           $ name

          "Cycles",                       $ units

          "The number of cycles for exponential distance average to reach 95%"

          " of actual distance (0 to disable)",  $ help text

          0,500,0,                        $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

       Param36 =                         $ Echo Valid Cycles

          0,                              $ data slot

          6, "20 0F 24 24 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Echo Valid Cycles",            $ name

          "Cycles",                       $ units

          "After loss-of-echo, requires this many"

          " valid echoes before changing exponential average",  $ help text

          1,100,2,                        $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param37 =                         $ Suppression Mode       

          0,                              $ data slot

          6, "20 0F 24 25 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Suppression Mode",             $ name

          "",                             $ units

          "Echo Suppression Mode",        $ help text

          0, 3, 0,                        $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0,0,                      $ scaling links

          0;                              $ decimal precision

        Param38 =                         $ Near Suppression Limit

          0,                              $ data slot

          6, "20 0F 24 26 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Near Suppression Limit",       $ name

          "Inches",                       $ units

          "Must be > DEADBAND",           $ help text

          1.0,15.0,1.0,                   $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

        Param39 =                         $ Far Suppression Limit

          0,                              $ data slot

          6, "20 0F 24 27 30 01",         $ path size, path

          0X00,                           $ descriptor

          11, 4,                          $ type code, type size

          "Far Suppresion Limit",         $ name

          "Inches",                       $ units

          "Must be < FAR_RANGE",          $ help text

          1.0,15.0,15.0,                  $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0, 0,                     $ scaling links

          0;                              $ decimal precision

       Param40 =                          $ Temp Comp Enabled       

          0,                              $ data slot

          6, "20 0F 24 28 30 01",         $ path size, path

          0X00,                           $ descriptor

          8, 1,                           $ type code, type size

          "Temperature Compensation",     $ name

          "",                             $ units

          "Used to either disable or enable temperature compensation.", $ help text

          0, 1, 0,                        $ min, max, default

          0, 0, 0, 0,                     $ scaling factors

          0, 0, 0,0,                      $ scaling links

          0;                              $ decimal precision

[EnumPar]

  Param5  = "Disabled","Enabled";

  Param10 = "Disabled","Large","Small";

  Param14 = "Backgnd","Object";

  Param16  = "Disabled","Enabled";

  Param17 = "Off","On";

  Param18 = "Off","On","Hold";

  Param19 = "Off","On","Hold";

  Param20 = "Off","On","Hold";

  Param21 = "Off","On","Hold";

  Param22 = "Use On/Off Delay","Use EchoLoss Delay";

  Param25  = "Disabled","Enabled";

  Param26 =  "Off","On";

  Param27 =  "Off","On","Hold";

  Param28 =  "Off","On","Hold";

  Param29 =  "Off","On","Hold";

  Param30 =  "Off","On","Hold";

  Param31 = "Use On/Off Delay","Use EchoLoss Delay";

  Param34  = "Disabled","Enabled";

  Param37 = "No Suppression",

          "Foreground Suppress(Object)",

          "Foreground Suppress(Background)",

          "Fore/Back-ground Suppress(Background)";

  Param40  = "Disabled","Enabled";

General Object Data

	Connector Style
	Sealed Micro

	LEDs Supported
	Combo Mod/Net, Sensing Status

	MAC ID Setting
	Software Selectable (Default 63)

	Communication Rates
	Software Selectable (Default 125k) 

	Device Network Behavior
	Group 2 Only Server

	Fragmented Messages
	Yes - Acknowledge Timeout = 1000 mS


DeviceNet ID Object (0x01)

	
	ID
	Description
	Get
	Set
	Default Value

	Class Attributes
	
	None Supported
	
	
	

	
	
	
	
	
	

	Instance Attributes
	1
	Vendor
	X
	
	526

	
	2
	Device Type
	X
	
	153

	
	3
	Product Code
	X
	
	610

	
	4
	Revision
	X
	
	1.2

	
	5
	Status
	X
	
	

	
	6
	Serial Number
	X
	
	

	
	7
	Product Name
	X
	
	SM650DN-153610

	
	
	State
	X
	
	

	
	
	
	
	
	

	Class Services
	
	None Supported
	
	
	

	
	
	
	
	
	

	Instance Services
	
	Reset
	
	
	

	
	
	Get Attribute Single
	
	
	


DeviceNet Object (0x03)

	
	ID
	Description
	Get
	Set
	Default Value

	Class Attributes
	1
	Revision
	X
	
	

	
	
	
	
	
	

	Instance Attributes
	1
	MAC ID
	X
	X
	63

	
	2
	Baud Rate
	X
	X
	0

	
	3
	BOI
	X
	X
	0 

	
	4
	Bus Off Counter
	X
	X
	

	
	5
	Allocation Info
	X
	
	

	
	
	
	
	
	

	Instance Services
	
	Get Attribute Single
	
	
	

	
	
	Set Attribute Single
	
	
	

	
	
	Allocate Connection
	
	
	

	
	
	Release Connection
	
	
	


Connection Object (0X05)

	
	ID
	Description
	Get
	Set
	Default Value

	Class Attributes
	1
	Revision
	X
	
	

	
	
	
	
	
	

	Instance Attributes
	1
	State
	X
	
	

	
	2
	Instance Type
	X
	
	

	
	3
	Transport Class Trig
	X
	
	

	
	4
	Prod Conn ID
	X
	
	

	
	5
	Cons Conn ID
	X
	
	

	
	6
	Init Comm Char
	X
	
	

	
	7
	Prod Conn Size
	X
	
	

	
	8
	Cons Conn Size
	X
	
	

	
	9
	Exp Packet Rate
	X
	X
	

	
	12
	Watchdog Timeout
	X
	
	

	
	13
	Prod Conn Path Len
	X
	
	

	
	14
	Prod Conn Path
	X
	
	

	
	15
	Cons Conn Path Len
	X
	
	

	
	16
	Cons Conn Path
	X
	
	

	
	17
	Prod Inhibit Time
	X
	
	

	
	
	
	
	
	

	Instance Services
	
	
	
	
	

	
	
	Get Attribute Single
	
	
	

	
	
	Set Attribute Single
	
	
	

	
	
	
	
	
	


Parameter Object (0x0F)

	
	ID
	Description
	Get
	Set
	Default Value

	Class Attributes
	1
	Revision
	X
	
	

	
	2
	Max Instance
	X
	
	

	
	
	
	
	
	

	Instance Attributes
	1
	Parameter Value
	X
	X
	

	
	2
	Link Path Size
	X
	
	

	
	3
	Link Path
	X
	
	

	
	4
	Descriptor
	X
	
	

	
	5
	Data Type
	X
	
	

	
	6
	Data Size
	X
	
	

	
	7
	Parameter Name
	 
	
	

	
	
	
	
	
	

	Instance Services
	
	Get Attribute Single
	
	
	

	
	
	Set Attribute Single
	
	
	

	
	
	
	
	
	


Specification

Sensing:


Range:
Up to 10 inches (SM650DN-153610NLFP)

Two Limits:
User defined

Sonic Frequency:
500 kHz

Power Requirements:

Supply Voltage:
11 to 25 VDC - Defined by DeviceNet

Current Consumption:
132 mA maximum

Communication:

Type:
DeviceNet Protocol

Baud Rates
125K, 250K, &500K .
  Changeable through DeviceNet and saved in non-volatile memory.
   Default value is 125k

MAC ID
Media Access Control Identifier (0 to 63).
  Changeable by  DeviceNet and saved in non-volatile memory.
  Default value is 63. 

Messaging:
Polled, Bit Strobe, Change-of-State

Network:
Master/Slave - We are the slave

Signal:
DeviceNet 

Data Length
1 Byte with 3 bits of information

Indicators:
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Module/Network LED - DeviceNet Specification


Off
Device off-line or not powered


Flashing Green
Device normal but not communicating
 (standby) 


Green
Device is communicating


Flashing Red
Recoverable Fault present


Red
Unrecoverable Fault


Flashing Red/Green
Communication Fault

Sensing Status LED


Off
No object detected


Green
Object between near and far limits


Red
Object between near limit and deadband


Amber
Object between far limit and far range

Connections:

Connector:
DeviceNet Sealed Micro Connector - 5 pins (AC136)

Operating Temperature:

0 C (-32 F) to 60 C (140 F)

Temperature Compensation:

Disabled (default in EDS)
1.7 % error per 10 deg C


Enabled (must change EDS)
Sensor will maintain 0.050 inch repeatability over temperature range after 20 minute warm-up period.

i
7

_1160909934.unknown

_1160909936.unknown

_1160909937.unknown

_1160909935.unknown

_1160909933.unknown

