U-GAGE® Q45UBB Ultrasonic Sensor @

TIHIME s s, e Sl e

Datasheet
Piezoelectric proximify mode sensor with push buffon programming of sensing window §mils; bipolar discrete ouipuis

+ Ultrasonic proximity detection from 100 mm to 1400 mm {4 in to 55 in)

+  Push-button TEACH-mode programming of sensing window limits

=  [ihgital filtering for exceptional immunity to electrical and acoustic noise

« 12 DCto 24V DC operation

+ Bipolar outputs: one MPM and one PMP

+  ONMOFF presence detection or HIGH/LOW level control are switch selectable

= ‘Wide operating temperature range of =25 *C to +70 °C (=13 °F to +158 °F); some models are
available with temperature compensation

+ Rugged design for use in demanding sensing envirocnments; rated IP&7, MEMA GP

+ Choose models with an integral unterminated 2 m (6.5 ft) or @ m (30 ft) cable, or with a 7/8
in-16UMF or M12 quick-disconnect connector

= External enable/disable feature for remaote gating control

Analog moedels and models with other ranges are also available

/i\ WARNING:
+ Do not use this device for personnel protection
+ Lsing this device for personnel protection could result in serious injury or death.

+ This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or malfunction can cause either an energized (on) or de-

energized (off) output condition.
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Models with Temperature Compensation—An increase in air temperature shifts both sensing window limits closer to the sensor.
Comnwversely, a decrease in air temperature shifts both limits further away from the sensor. The shift is approximately 3.5% of the limit

distance for a 20°C change in temperature. Temperature compensated models maintain the position of both sensing window limits to
within 1% of each limit distance over the range of from 0° to +50°C, and to within 2.5% over the full cperating range of from -25° to

+70°C.
To order the 8 m (30 ff) cable models, add the suffic “W/30" to the model number of any cabled sensor (e.g., Q45UBBE3IDA WI3D).

Models with a QO connector require an optional mating cable.

Owverview

Mear and Far Sensing Limit Settings. The Q45U features a single push button for programming the sensing window near and far
limits.
Status Indicators. Status indicator LEDs are visible through the transparent, o-ring sealed polycarbonate top cover. |ndicator

function in the Run mode is as follows:
+  The green LED is onwhen poweris applied to the sensor and flashes to indicate an overloaded output.

= The red LED flashes when an echo is received, the flash rate is proportional to echo strength.
+  The amber LED is on when the ocutputs are conducting.
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Figure I Q50 Laong-Rarge Fegtures 1. Button for programming the sensing window limits
2. b-Segment target position indicator (M = Mear)
3 3. Green power indicator
4 4. Red signal indicator
1 5. Amber output indicator
5 6. Slots for removing the inner cover
2

The 5-segment moving dot LED indicator displays the relative position of
the target within the programmed sensing window. The #1 LED flashes
when the target is closer than the near limit. The #5 LED flashes when the
target is beyvond the far limit.

Setting the DIP Switches

Follow these steps to select the output response settings.

Ti? Important: Disconnect the power before making any internal adjustments.
1. Insen asmall flat-blade screwdrver into the slots. Figure 2. Q450 Programming Switches
2. Lift up and remove the black inner cover to expose the 4-position
DI P switch.

3. Use the DIP switches to program the following functions:

* Factory default setting

Description 1 2 3 4
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i'-\-? Important: A response setting of 2 cycles or higher is recommended for eptimum sonic and electrical noise

immunity. Alvays use the slowest acceptable response speed for your application. Single cycle update is only
recommended for short range (<= 50 cm) applications looking for a stationary tanget.
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Note: If no echo is received by the sensor, the target is assumed to be beyond the far wirdow limit.

The HIGH/LOW mode (DMP switch 2 is ON) provide s the switching logic required for fill-level, web tensioning control, and similar
applications. In the HIGH/LOW mode, the output energizes when the target reaches the first sensing window limit, and stays
energized until the target moves to the second limit. The output then de-energizes at the second limit and does not re-energize until
the target moves, again, to the first limit. The figure shows how pumping action might be controlled, directly, by the sensorin a fill-
level application.

Frogramming the Window Limit

LIze the Limits button, lecated under the transparent top cover, to program the near and the far limits.

The near imit may be set as close as 100 mm (4 in) and the far limit may be set as far as 1400 mm (55 in) from the transducer face.
The minimum window width is 10 mm [0.4 in). When possible, use the actual target to be sensed when setting the window limits.
Programming the window limit begins with the sensor in Run mode.

1. Push and hold the Limits button until the green LED tums off (approximately 2 seconds).

Green LED Amber LED Red LED
o On o ndicate the sensar 15 ready 1o Flashas (o indicate the strength af the achao,
program the first hmit Off if no Largat s préesent

2. Set the first limit (near or far) by placing the target at the first limit and pressing the Limits button for less than 2 seconds.

Green LED Amber LED Red LELD
on Flashes al 2 Hz 1o indicate the sensor is On for amoameant, then resumas flashing 1o
reaty 10 program thea second himit mdicate the strength af the acha
3. 5Set the second limit (far or near) by placing the target at the second limit and pressing the Limits button for less than 2
seconds.
Green LED Amber LED Red LELD

On far a moament, than i aither on o alf to  |On far a moameant, than resumeas flashing to
indicate the output state when the sansor mdicate the strength af tha echo whan tha
refurns 10 Run modea sansar retums 10 Run mode

Off, than wrns on whan the sansar relums
0 Run made

Motes regarding window limit programming:
1. Either the near or farlimit may be programmed first.

2. There is a 2-minute timeout for programming of the first limit. The sensorreturns to Run mode with the previoushy
programmed limits. There is no timeout between the programming of the first and second limit.
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3. Cancel the programming seguence at any time by pressing and holding the Limits button for 2 2 seconds. The sensor
returns to Run mode with the previocusl programmed limits.

4. Dwring limit programming, the 5-segment moving dot indicator displays the relative target position between O m and 1500
mm. The maximum recommended far limit position is 1400 mm.

5. If the target is positioned between 1400 mm and 1500 mm, the 5th segment of the moving dot indicator flashes to indicate
that a valid echo is received, but the target is beyond the recommended 1400 mm maximum far limit.

6. If alimit is rejected during either programming step, the sensor revens to the first limit programming step. This is indicated
by the green LED {OFF), red LED (flashing to indicate signal strength), and the amber LED (ON).

&=~

window, centered on the target position.

Wiring Diagrams

If both limits are accepted, the sensor returns to Run mode, which is indicated by the green LED [OM].
If the target is held at the same position for programming of both limits, the sensor establishes a 10 mm wide sensing
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Performance Curves

Effective Beam with Plate Target [Typical) Effective Beam with Rod Target (Typical)
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Cordsets
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Banner Engineering Corp. Limited Warranty
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THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EMPRESS OR IMPLIED NCLUDI NG, WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITHNESS FOR A PARTICULAR PURPOSE], AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

T War amy o5 machmym Ad e 1 rega o, guie dosmeegn of Baasc £ i'lﬂ:-’"'%':':r’ﬂ.. rejaceney, I MO EVENT SHALL BANKNER ENGINE ERING CORP. BE LIKBLE TD
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, E;iﬁF_HE , LOSSES, LOSS OF PROFTS, OR ANY INCIDENTAL, CONSEQUERNTIAL OR SPECIAL
DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT WABILITY, NEGLKSE NCE, OR OTHERWISE.
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