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Functional Description:

The sensor is designed using the SM900A 2- Meter Proximity sensor as base hardware.  The sensor has a black-wire NPN N.O. Output, a white-wire PNP N.O. Output, an Output Status LED, and a Sensing Zone multicolor LED.  The Output Status LED indicates the Output state and is on when the black-wire output is on (sinking/low).  The Sensing Zone multicolor LED indicates distance to the object and is Off when no object in the sensing range, Red when an object is between the deadband and near limit, Green when an object is between the near and far limits, and Amber when an object is between the far limit and maximum range.
This sensor is designed to detect an object stalled within a teachable sensing window.  The sensor handles objects both moving toward or away from the sensor.  The Stall Speed is teachable in steps of 10 Feet/Minute intervals using the teach button.  This procedure is explained in the "Setting the Stall Speed" section of this manual.
The object is assumed to enter the sensor range laterally closer than the near limit or farther than the far limit.  Next the object moves away from or toward the sensor.  If the object moves slower than xxx feet/minute while between the near and far limit, the sensor turns off its Output and Output Status LED.  The Output and Output Status LED are on unless the object stalls between the near and far limit.

When a stall condition occurs, the stall condition is latched, which means moving the object faster than the stall speed does not clear the stall condition.  To clear the stall condition requires either 250 milliseconds of no object in sensing range, an object closer than the near limit, or an object farther than the far limit.

The near limit and far limits are teachable within the 6.0 to 79.0 inch range of the sensor using the sensor teach button, this process is explained in the "Teaching the Near and Far Limits" section of this manual..

The sensor responds in less than 255 milliseconds to a stop condition.  There is a 16 entry table which is updated every 15 milliseconds with the latest distance.  If the absolute distance between the last distance and the distance from 16 samples earlier is less than the Stall Speed, the sensor turns off the Output and the Output status LED.
Teaching the Near and Far Limits
Depress the teach button (the multicolor LED rapidly flashes amber to indicate the teach button is pressed) until the multicolor LED flashes green (about 3 seconds), and then release the teach button.  The multicolor LED continues flashing green indicating the sensor is waiting for the first limit.  Align a flat object parallel to the sensor face at the desired distance position for either the near or far limit, and press the teach button once.  Upon release of the teach button, the multicolor LED flashes amber indicating the first limit is set and the sensor is waiting for the second limit.  Align a flat object parallel to the sensor face at the desired position for the second limit and press the teach button once.  Upon release of the teach button, the sensor flashes the multicolor LED green momentarily, indicating the sensor has saved the limits in nonvolatile memory.  The sensor has no timeout for teaching the limits.  
While the teach button is depressed, the multicolor LED turns amber to indicate the sensor detects the object.  If the sensor does not detect the object, the multicolor LED is red while the teach button is depressed, and when the teach button is released after not detecting an object, the multicolor LED flashes red 2 seconds and then requests that limit again by flashing green for the first limit, or flashing amber for the second limit.

Teaching the Stall Speed

Teach the stall speed by depressing the teach button until the multicolor LED first flashes green and continue pressing until the multicolor LED flashes green and amber (about 7 seconds).  After the multicolor LED flashes green and amber, release the teach button and the multicolor continues flashing green and amber indicating the sensor is waiting for the stall speed.  Press and release the teach button for the desired number of 10 feet/minute increments.  Each press and release of the teach button increases the stall speed by 10 feet/minute.  While the teach button is pressed the multicolor LED is amber.  After the teach button is not pressed for 5 seconds, the sensor flashes the multicolor LED green momentarily, indicating the sensor has saved the stall speed in nonvolatile memory.

Sensor Connections
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Sensor Layout
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